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FOREWORD

This appraisal of the water resources of the Snake River
basin in Nevada is a part of the continuing reconnaissance of
the water resources of Nevada. The description and preliminary
quantitative estimates of elements of the hydrologic system
forms the basis for a better understanding of the magnitude of
the water generated in Nevada, the water available in Nevada, and
the outflow to adjacent States.
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WATER-RESOURCES APPRAISAL OF THE SNAKE RIVER BASIN IN NEVADA - :.

Foe T ‘ . S - =

By Donald 0. Moore anlehomas E. Eakin' .

| SUMN ARY |
The Snake RlveP ba;xn in Nevada. 1ncludeo ‘an area of about
5,000 square miled in'horthern Elko.-and northeastern .Humboldt:
Counties. -Nearly all’the area 1s &dbove an altitude of 5,000 :
feet. Jarbidge Peak, altitude 10,783 feety 18 -the highest point.

‘The céntral highlands, which incliide Jarbidge; ‘Bull Run,
and Independence Mountains, receives “relatively heavy’ preclpi-'
tation. The highlands are the headwaters 'for the ‘major streams
including from west to -east, the South Fork Owyhee,’ owyhee,'
Bruneau, Jarbidge Rivers, and almon Falls Creek v

" The relativeiy steap gradients and deeply entrenched streamﬂ'
strongly influence the hydrology of the basin. These features-

. combine to; produce relatively high runcff, restr‘:l.ct natural
areas of evapotrahspirat:on of surface water and ground water,
and have the streams function as - ground-water drain%

. It 1s estimated that precipitation on the basin may avera%
about 3.9 million acre-feet a year. However, on the order of O3
percent of the precipitation is lost by evapotranqpiratlon ‘about
where i1t falls, whether immediately or after a perlod of temporary '
storage majnly a unow or QOll moisture.

-
il

-Qf the estimdted 680 OOO ‘acre-feet of average annual runoffa
generated in Nevada, abOut ‘half a million acre-feet leaves the
State as streamflow., Streamflow into Nevada irom the ‘Tdaho ‘part: -
of Goose (Qreek and Salmon Falls Creek Valleys 'is estimated o '
average about 17,000 acre-feet a year. The net. utreamflow from
Nevada into Idaho for <oose Creek, Salmon Falls Creek, - Brurieau
River, Jarbidge River, '‘Owyhee River, South Fork Owyhee’ "River, =
and East Little Owyhee River areas is -estimated to dverage &dbout
23,000, 88,000, 96,000, 93,000, 90,000, 100,000, and 6 ,000 acre=
feet a year, res pectively. ’ '“A'

. N . . [ Lt . A
~ Surface water and ground water are closely 1nterrelated
Along the flood plain, high -stream stages tend to recharge-: thc"
~ ground-water ‘system. But ground water tends toé dlscharge to
~ the streams during pPF1udq of low styrcawmilow. 1Poieutial Pecharge
. has been estimated Lo te rough]y 150,000. acre- icet a year ‘



However, mu(h of the petenflal recnarge-is rejeebed or

part returns to the streams to leave the State as streamflow.
About 46,000 acre-feet of ground water is loet by evapotranq—
piration on the flood plain areas.,” 7

In Nevada, development of surface water Lhrough reservolr
storage is largely confineéd to the Owyhee and South Fork Owyhee
River systems. Wild Horse Reservoir (capacity 32,690 acre-feet)
is being enlarged to about 70,000 -acre-feet by construction of
a new dam. Smaller reservoirs, include Sheep Creek, Deep Creek;
Wilszon Creek, Bull Run, Rawhide, and I, L. Charleston Reas¢rvolir
is on the Bruneau River. These. reservoirs provide. for limited
storage and regulation of the streams. However, the principal
reservolrs: are downstream from Nevada. - S .

To: ddte ground-=water: development by wells has .been .small,
Several wells are used for supplemental irrigation in. Independence,
Salmon Falls Creek,-and Goose Creek Valleys; but the annual with-
drawals have heen. small Two irrigatlon wells currently in uae.
in Independence Valley obtain water from valley £413, -two flowing.
wells In Goose Creek Valley apparently obtain theilr water from
carbonate. rocks, and two. new wells in northern ->aimon. Falls Creek
Valley obtain their water f'rom VOlCdnlC or-assoclated gedimentary
rocks. ‘The wells that tap the voleanic, rocks have the largest
yieldﬂ-uone of these reportedly Flows about 1, EbO gallons 8
minute and the other pumps.about 2,500- gallone a minute. These

large yields cannot be expected everywhere in the baoinj but dao
uuggest that possibilities exist.

Addltionai development of water in Lhe Snake River basin in
Nevada is possible, but only subJect to existing water rights
and agreements Or: the premise of perenn;al-yield ooncep?
development might salvage a8 much as 45,000 acre-feet of ground
water -a year.now lost by evapotranspiration in the flood-plain
. areas.. Most of this may .be recoverable in Independence, Duck,
and 1ower Salimon Fall Prcek Valleys where ground—water laosses by.
evapotrans piratlon are estimated to be. about 15,000, 3,600, and
7,400 acre-feet a year, respectively. Increased pumping probably
would induce greater recharge from present streamflow. This would
affect streamflow but could be beneficial in providing a means of
further. regulaLJon of the flow systewm .in the. basin.

The few selected chemical analyses suggeet that the suriace
water and ground water commonly are of good quality. Most of the
analyses indicate water clas sified as having medium salinity and
low a]kall hazards.,. Two river ‘and two ground-water -samples, ana-
Clyzed for. boron, indicated a concentration of C.l mg/l or less,

Water commonly is. hard The low. ChemLoqi concentrations of most of

the odmple analyzed is cona¢stent wlth the apparently free circu-
lation of the surface- and ground-water systems in the basin.

2.
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SUMMARY

ra (R
I :-._’

ThHe Snaké-Rivér' basln in Nevada includes ‘an. area of about
5,000 sqiare milés in horthern Elko and northeastern Humboldt -
Counties: * Nearly all' the area 13 above.an-altitude of 5,000 :
feet. Jarbldge Peak, altitude 10,789 Teet, is.the highest point.

_ “The central’ highlands, ‘which incliade Jarbidge, Bull- Run,
and Independence Mountains, recelives- relatively- heavy” precipi-- ﬂ
tation. - "The’ hlghlands are’ the neadwaterd for the major stleam
1ncluding from west 0 east, the South’ ‘Fork - Owyhee, Owyhee RS
Bruneau, Jarbidge RlVEFS, and Salmon Falls Creek ’

B Rlai !

The relatEV91y uteep gradients and deeply entreﬂChEd streams
strongly inflihence the” ‘hydréology-of the basin.- - These’ features-
_ combine. tO, ‘produce relatively- high runoff, restrict natural
. areas of @vapotranspiration of surface: water and ground water,
and have the streamq function as ground-Wdttr drains. ' "“_
It is estimated that pPEClpitatlon oh the ba51n may average
about 3.9 million acre-feet a year. However, on the order of 83
percent of ‘the precipltatlon is 1ost by evapotranspiration #bout
where 1t:falis, wh@ther immealately or’ after a per10d Of tEmporary
3tordge{main1y as snow or soil moigture.~ .- -
©Of the estimated~680 OOO acre-feet of. average annual runoli
generated in’ Nevada,’ abOut half a million ‘acre- -feet ~leaves the
State as streamf Tow. “iStreamflow into Névada from the Idaho -part
of Gooazé' Creek and ‘Salmon F4lls Creek’ Valleye is estimated to
avérage about:17:,000 -dcre-feet ‘a year. The net streamflow from
Nevada into Idaho for: ioose Creek, 'Salmon ‘Falls Creek, Bruneau
River, Jarbidge River, Owyhée River, South Fork Owyhee Rlver,
and East Little Owyhee River areas 1s estimated to avérage about’
23,000, 88, 000, 96 000, 53,000, 90 OOO; 100 000, and 6‘000 acre-
feet a y@ar, PESpECthEly o -
ourfaoe ‘water 'ana ground water ‘are ‘closely interrelated
Along the‘flood plain; high stréam stages tend to'‘recharge the
. ground-wafer system. < But-ground water tends to discliarge to
“the atreamu during ppriods of " Tow ‘gtreantlow, Potentrdt'rechafge
'hag been estimated to be roughly JRO OOO a01e feet a year :

T

1.
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Howeve¥, much of the potentiil recharge lscrejected-or-.
part returns to the streams to leave the State as streamflow.
Ahout 46,000 acre-feet of ground water is lost by evapotrans-
piration on the flood-plalh areasy

In Nevada, development of surface water through reservoir
atorage is largely confined to the Owyhee~and South Fork Owyhee
River syatems. Wild Horse Reservoir (capacity 32,690 acre-feet)
1s being enlarged to about 70,000 acre-feet by construction of
a new dam, Smaller reservoirs, include Sheep Creek,; Deep Creek,
Wilson: Creek, Bull Ruh, Rawhide, and T. L. Charleston Remervoir
1s on-the: Bruneau River. These reservoirs prmvidp for limited -
storage ‘and regulation of the streams.  However, the: prlncjpal
reservoirs . are downstream from Nevada. . ::» §mm “ S

To date, ground-water .development by wells has’ been small.
Several- wellu are used for, supplemental irrigation in- Independence,
Salmon Falls Creek, -and Goose Creek Valleys; -but the ‘annual with--
. drawals have been small.. Two irrigation-wells currently in use |
in Irndependence Valley obtaln water from valley.f1ll,. two flowing
wells in Goose (reek Valley apparently obtain thelr water from
carbonabe rocks, and. two new wells in northern Salmon-Falls Creek
Valley obtain their water from volcanic or.. associatedjuedimentary
rocks. The wells that tap the-voleanic proécks.have the largest.. o
ylelds--one of these reportedly flows a‘oout 1,250 - gallons a L .
minute and the other pumps about 2,500 gallons ‘a. minute. These
large yields carnnot be expected everywhere in the ba in, but do -
Sugg@:? that de?Lb31$Lleu exist, o _— -

. Additional d@velopm@nt cf water in the unake River ba51n in
Nevada- 1g possible, but only. subject to. ex1st1ng water right°
and agreements, On the premise of perennlal-yleld concepf .
development might salvage as much as 45,000 acre-feet of ground
water a- year now. lost by evapotransplration in the flood-plain
areas, Most of this may be recoverable 1in Indeendence Duek,. .
and Jower. Salmon Falls Creek Valleys - where ground-water losnes by
evapotranspiration are estimated to be,. dbout 15,000, 3,600, and-
7,400 acre-feet a year, respectively. Inoredued pumping probdbly
would induce greater -recharge from present . streamflow.. This. would
affect %LIPdmflow but .could be beneflclal in- providing a- means of
further reguiation of the flow system .in the basin., S

The few selected chemical analvo@f uuggeqt thai theAsurfacég
water and ground water commonly are of good quality. Most of the
analyses . indicate water classilied as. having - mcdium sallnLty and
low alkall hazards. Two river and two ground-water samples, ana-
lyzed for. boron, indicated a conccntratlon aof 0.1, mg/l .or les:.;_
Water oommonly lo ‘hard. . 'The .low chemicql concentrationo of most ‘of
the gample analyzed lis con;istent with, the Apparenfly Irec circu-
lation of the surface- and ground-water systéms irn the vasin. .

2. L '.' o



INTRODUCTION

Purpose and Scope of Report

Brief investigations are being made by the Geoleogical Survey
in cooperation wilith the Department of Conservation and Natural
Resourtes, to provide reconnaissance information on water resources
for egsentially the entire State of Nevada. These reconnaissance
studies were authorized by the State Legislature (Chapter 181,
Statutes of 1960). The purpose was to provide ground-water
resources information more rapidly as an aid and stimulus 1in
effectlve development and management of water resources in Nevada.
The present report is the 48th in the reconnaissance geries,

‘Figure 1 shows the areas for which reports have been published in

the series and the area described in this report. The titles
are listed at the end of this report.

During the course of the ground-water studies, it was recog-
nized that there also was a deflciency of information about surface-
water resources for other than the principal streams in the State.
The 31s% report and subsequent reports have included evaluations
of surface-water resources as well as ground-water resources.

Since the Snake River basin in Nevada has several large perennial
streams, this report emphasizes surface-water resources more than
previous reports of the reconnaissance series.

Previous Investigations

deveral water-resources gtudies by the Geological Survey
have been made of the 3nake River basin or parts of 1t in Idaho.
A number of these included the Nevada part of the basin although
emphasis typlcally has been directed toward possible water develop-
ment in Idaho. Piper included the Nevada part in his study of
Goose Creek basin (1923) and Bruneau River basin (1924). BStearns,
Crandall, and Stewart (1938) briefly discussed conditions in the
Ldaho part of Goose Creek and Salmon Falls Creek Valleys 1n con-
junetion with their overall study of geology and ground water in
the Snake River Plain. The drainage area in Nevada was included
in the study by Thomas, Broom, and Cummans (1963) of the magnitude
and frequency of floods in the Snake River basin. Mundorff,
Crosthwalte, and Kilburn (1964) briefly described ground-water
conditions between the Snake River and the Nevada State 1llpe, 1in
a study of ground water for irrigation in the Snake River basin
1n Idaho. More recently, Crosthwaite (written commun,, 1968) is
completing reports on water-resources appralsals of Salmon Falls
Creek and Goome Creek basins which include consideration of the
inflow from Nevada. Eakin (1962) described the ground-water
resources of Independence Valley, the headwater valley of South

3.



NEVADA

EXPLANATION

Areas doscribed in
previous reports of

the Water Resaurcis
Reconnaissance Series

Areas described in
thig report

Q 25 50 5 100 Mites
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Figure 1.—Areas in Nevada described In previous reports of the Water Resources
Reconnaissance Series and the area described in this report




Fork Owyhee River in one of the earlier ‘reportaiof the Water
Resources Rccannaibsance Series. BSeveral examlnations of. potential
well sites for stock water have been made in parts of -the Snake
River 'basin in Nevada by Survey pers sonnel under the goil-.and
‘moisture programs: 'H. C. Riggs’ {writteh- commun. 1968), of.the -
Geological ‘Survey-has been investigating runoff in the. Bruneau
River baszin,

Acknawledgmenta :

The authorq wish to express their appreclatlon ta the Nevada
Fish and-" “Gdine -Commigsion-for the misecellaheous streamf{low measure-
ments ‘which' €hey furnished. Some well- data were supplied ‘by-
personnel in Lthe Soil and Moistire Program of- the Water Resource
Division, The authors also wish to express their appreciatlion to
Leo Bohner for his field assistance in-making. streamflow measure-
ments and Lo Otis B. Purklss for the field canvass of wells and
hlS aid Jn comput¢ng Bome of the- data in- thLb PEPDPt '

meatlon and General Péatures

‘Thet mnake Raver a major tributary of the C@lumbla Riverg
dra;ns much of Idaho and.parts of Washington, Oregon, Nevada,
Utah,and Wyoming. This' report covers thé Nevada part of the
Snake River basin, but with due regard to inflow from upstream
tribvutaries in Idaho. The Snake River pasin in Nevada includes
an-area of” 5,100 square ‘miles, enclosed. by:lat 41°07'.and 42°00°
N. ard long 114202 and 117°27' W. in the northern- part ei Eiko -
Uoun1y and the nobtheaatern part of Humboldt County. - o

LS Highway 95 and N9vada &tate Highways 11 and- 43 trend
.north@riy through ‘the study area:  U.3. Highway 40 crosses
Nevada: ivi- an" east-weést dlinement a few miles gouth of the area.
These roads, with other improved roads and wany trails, provide
access Lo muqh Df the drEd exrept at times of adverae weather
conditions. .

The area is uPHTuEly populateﬁ with the prlnchal actmvity
being cattleralsing, though. mining, hunting, and fishing -
contribute to the’ -econony “of the area’,. Livestock graze mainly
on-the rangé but supplemental feed is auppl:ed oM 1pp3gated
‘meadows. - The lrrigated meadow areas lie genpﬂally along the
major Streams Wlth Lh& prlnoipal 1rx1gatjon balng supplied by
streamilow :

Hardman and Mason (194 p- 1“) show the Snake Rlver pasin
“in Nevada''to be 1n partu oft Lwo growing-season ‘zones: The Sierra
zone, whiéh’ OGOHPIEB genaially the soutliern and noptleastérn parts,
and the Upper Humholdt zone, which occuples the- remainder &f the
area.

5.



Hardman. and. Maaon (1949, p. 15) describe the character of .
“the growing season of each of these two zZones; about as, follows:
The Sierra-zone "consists of mountaintops- and ‘high plat@auo
and is chavacterized by, low summer temp@vature and;, the pos selibility
of frost . or spnow in any-month.of the year. Agr;culture is limited

to grazsng and harvesting of a mmall acreage of mOuntaln,me dow
hay." ,

The Upper Humboldt zone is "entirely a ranching and grazing
area because of low growing season temperatures and of the hazard
to” tender plants of killling frosts in.the summer- mopths. Cereal
grains,.:one crop of alfalfa, and hardy . vegetdbles can be. grown

in favorable locations. Meadow hay is the. major harvested arop.}f'

Large areas are devoted to . native pdsture

PhyBLDgPaphy and Dra¢nag;

, Nearly all of the Snake Riv&r b351n in Nevada is more than .
5,000 feet above sea level, The Jarbidge Mountains and: associated
highlands, including the- Independence and Bull Bun Mountailns,
comprise the headwater area for the foupr largest streams {see pl.
1), The highest points are: Matterhorn .(10,839.feet), Jarbidge
Feak (10,789 feet), Marys River DPeak (10,565 feet); McAfee Peak. -
(10,439 - feet), and Jack Peak (10,198 fee’c) +The’ mountaims are .
ohardcter37ed by rugged relief and deep canynns‘;- Co ,

The area to the west is a high tableland w;th a. few CDQIEPS
or cahyons, as much.as.600: feet deep, formed by the.South Fork
‘Owyhee River and. its princlpal tributarles.. . The surface of the . -
ftableland; interrupted by low volcanic. conbaj generally has a
poorly dpilnad drafinage with many small sundrained playas. Some
of the volcanlec cones rise as much as 330 Ieet above the general
tableland., The tableland is terminated on the. west by the Santa.
Rosa Range. g : - o =

The area to the eaut’of the h;ghléhds La'chafaotérized,as
a mountaan and valley area with well developed Grainage.

All of the major streams drain into Idaho (see. pl. 1).. .
However, in the easty, Goose (Craek and Salmon- Falls Creek originafe
in Tdaho and flow southward into Nevada. in. thexr headwater areas.
In Nevada, their courses turn eastward then north. to .flow back
into Tdaho, Shoshone Oreek a trivutary of Salmon Falls Creek,
also drains an area in Idaho, The Bruneau andg Jarbidge Rivers
generally drain northward throughout their courses. The Owyhee
and  South Pork Owyhee Rivers have a strong northwest component
Lo_Lheir courses in Nevada. Thus, Lhe major streams flow radially--
from the principal runoff ares of Hn:_: Jarhidge Mountains and
related highlands, : e "




The streams are deeply incisged in most of the basin. This
results in relatlvely narrow flood plains which minimize the
areas of eVapotransplration of ground.water and streamflow.

Further, the. general gradlent of the streams are’ steep,

‘Byen.

the lowest floodiplain gradient-is 14 feet per m118, as is qhown

in the 1ollowing tabulation.

teo,

Fiosd-piain

Stréém. ‘-; Section gradient
o . I’t/m}___

Goose Creek Below Little Goose Cﬁeek 17

Balmon Palls Creek North from San Jacinto Panch ::16.7
Jarbidge‘ 'North from Jarbldge' ' 90
‘Bruneau ' ~ Discharge area; near‘éharieéton‘ jl?
| ﬁruneau% North from ﬁiﬁk-ﬁanéh‘ | - 37
Owyhee Near Wild Horse C;ossing o7
. Owyhee ’ Dischéfge area; near ‘(I)wyhée. 16

South ﬁork Owyhee Discﬁarge aféa; Independeﬁéé Valley ‘18-'

Bull - Run Creek- Irrigated area‘ 24

South Fork Owyhec,-'ﬁiscﬁarge area; near: Bull ﬁﬁn reek. ; 714-"

Jouth Ferk Owyhee: Ngrthwest 16;7

-

— fp— - R W Y

from Chimney Creek




PRECIPITATION

Precipltation varies widely from one part of the area to
another. The western tableland of the.study area ig semlarid,
whereas the eastern part. approaches humid conditions.and the
central high mountain part approaches a subalpine climate, The
distribution of precipitation is related to the topography. wilth
the .areas at high altitudes receiving more precipitation than
those at low altitudes. Precipitation in the’ high mountains con-
sists.largely of winter snow and a lesser amount of rain from '
local summer storms. In the lower areas much of the summer
precipitation is from thunderstorms, o I

[ - .

Precipitation data have been recorded at several stations
in and close to the study area. The records-are published by
the United States Weather Bureau 1n monthly and annual summaries
and are not repeated here, One of the longest records is at
Tuscarora, where records have heen obtained for several periods
from 1889 to date., Table 1 summarizes the average monthly and

yearly figures for several of the precipitation stations. Locations.

of the stations are shown in Tigure 2.

_ Precipitation varies with the season and with locality. - .
Monthly precipitation statistics for Tuscarora, Jarbidge, Owyhee,
and Montello are summarized graphically in figure 3 to demonstrate.
these varlations. Jarbldge has the greatest precipitation and
Montello the least, : : | :

Figure 4 shows the cumulative departure curves for Jarbidge,:-
Owyhee, and Montello. These graphs indicate that the variations
from year to.year respond-to wet and dry intervais. - Years of
above average precipitation have an upward trend and years of
below average precipitation have a downward trend. A‘ﬁrought can .,
ocaeur in one part of the area and not in ancther, For example,
Jarbidge had below average precipitation from 1939 to 1944, except
for 1943 which was near average, whereas precipitation at Montello
was well above average in 1940 and 1944 and Owyhee well above
average in 1940 and 1941 and slightly above-in 1944, In addition
to variations in precipitatlion from year to year and seasonally

within the year, localized storms give rise to short-term variations.

In addition to the record of precipitation, 1% snow courses
are operated within the study area and several more nearby. These
courses are indicative of precipitation at the higher altitudes
where recording or storage precipitation stations are scarce.

Table 2 swmmarizes the April 1 and May 1 water content at three
ENOW courses on Jack Creek. The change in altltude between the
lower Jack Creek station and Jacks Peak 1is only 1,620 feet, but the
average April 1 water coutent at Jacks Pealt course is about 7 times
that of the lower station, Alno, the srnowwelt runs of'f much

8.
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EXPLANATION
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". Figure 3. —Distribution of precipitation by menths at Tuscarora, Jarbidge, Owyhee, and Montello, Nevada for the period 1933-80.



Jarhidge

Departure from average precipitation, in inches
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Flgure . —Cumulative daparture curves for average precipitation at darbidge, Owyhee, and Montello, Nevada far the pariod
1939-60.




. Table 2.=-Average water content on April 1 and May 1 for snov

courses in.Jaclh

Creel basin for peridd 1957—.61 .

Inches of water.

Snow cdoutse Altitude’ April 3 May 1
- Lower Jack Creek' 5,800 l.2 0
_Uppet Jack Greek | 7,250 - 12.0 -;‘ : 449
 Jacks Peal - 8,620 26,1 29.6 -
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earlier at the lower ﬂltltud@» than-at the higher altitudes. Ior
example, the average water content decreased gubgtantially at

lower and upper Jack Creek snow courses between April 1 and May 1
but increased at. Jacks Peak SNOW course: during the same period.

Pre01p1tat10n tendq to increase with altltude, but this
relation varies greatly in detail. Thomas and-others (1963, pl. 2)
prepared an isohyetal map of the area as a part of the larger
drainage area ol the Snake River; it shows the general distribution
of precipitation. However, for the purpose of this report, a
relation of precipitation to altitude zones was defined for sim-
plified computation. The two maps result in a somewhat different
distribution of indicated precipitation but are in reasonable
agreement with average precipitation values for areas that could
readily be compared.

Figure 5 is a plot of precipitation versus altitude for the
stations listed in table 1. Line "a" is fitted visually to the
plotted points. However, six stations have a narrow range in
PPEClplfation between 11.34 to 13.54 inches, although the altitude
ranges from 5,400 to 6,600 feet. Line "b" is shifted parallel to.
line "a" so as to pass through the mean value for the six stations,
and the following approximate relation of precipitation to altitude

Is obtained: .

Altitude zone Average precipitation
(feet) (inches?
5,000-6,000 - 8.3
6,000-7,000 16.5
7,000-8,000 24,8
8,000-9,000 33
*3,000 40

These values are only roughly representatlve as no adjustment
has been made for different lengths of rvecords. Further, the
distributlion and small number of stations for the size of the area
make it unlikely that they would produce highly accurate representa-
tion of the regional relation. Nevertheless, the values provide
a meang for indicating the geuneral magnhitude of precipitation in
the region, Tabhle 3 gives the estimated average annual precipltation
by altitude Increments for the Nevada part of the several valleysz
‘i the Snake River basin. For the area in Nevada, the indicated
average annual precipitation is 1¥.4 iunches, which equals a volume
of' about 3.9 million acre-feet for the total area.

14,
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Figure 5.—Graphs of approximate relation of precipitation te altitude in Snake River Basin
in Nevada -




Table 3.--Estimated average annual precinitation for

the Snake River basin in Nevada

(Values significant to no more than two figures)

£

Estimated
: : Avea of average annual .
Altitude = zome  __ precipitation = ‘eighted
: zone (1,000's Acre-feet average
Valley (feet) acres) Feet  (1,000's) (inches)
Goose Creek >7,000 5 2.0 10
6,000-7,000 70 1,4  98'
<6,DOO f;gg o7 _EQ .
Subtotal 04 158 . 11.7
Salmon Falls Creek :
Upper area >9,000 2.9 3.3 9.6
5,000-9,000 20 2.0 56
7,000-3,000 43 2.0 96
6,000-7,000 . 157 lod 220
<6,000 22 .7 15
Subtotal L 250 397 1¢.1
Jakes Creelk >8,000 1.3 2.8 5
area 7,000-3,000 8 2.0 26
6,000~7,000 90 1.4 126
(6,000 m'éfi’___ .7 ﬂ " e
Subtotal 104 _ 232 15.1
Lower area >3,000 1.2 2.8 " 3.4
7,000-8,000 26 2.0 52
6,000~7,000 131 1.4 183
<5,000 127 .7 5 .
Subtotal . 285 327 13.8
Cottonwoad »7,000 be2 2.0 )
reek area 6 ,000-7,000 33 L& L6
<6,000 15 o7 11
Subtotal 52 &5 15 |
Salmon Talls Creek o
Total 771 1,02). 15.9
Bruneau River 29,000 1.7 3.3 5.6 '
&,000-9,000 13 2.0 16
7,000-5,000 75 2.0 156
6,000-7,000 200 1.4 280
<6 ,000 36 o7 25
Subtetal 326 497

16,




Table 3.--Continued

A L M L TS P e 44

17.

_ Eeiimated
. Area of average antual
Altitude _zone precipitation — Weighted
zone (1,000"%= Acre-feet  average
valley (feet) “acres) Feet  (1,006's)  (inches)
“Jarbidge River " >9,000 1l 3:3 36
e 8,000-9,000. 28 - . 2.0 73
7,000-6,000 58 T 2.0 116
6,060-7,000 72 1.4 101
] <6’OOO l:'og_ 07“ 3!1}‘
Subtotal 174 334 23 _
Ouyhee River >g,000 3.9 2.8 11
7,0€2-5,00C 60 2.0 120
6,00C0«7,000 - 200 1. 2560
<6,000 67 Y 47
Subcotal 331 458 16.56
South Fork OQuyhee >9,000 1.7 3.3 5.6
Upstream from  &£,000<9,000 9.3 2,3 26
Red Cow Creel 7,0030-3,C00 54 2.0 108
6,000-7,000 174 1.8 244
26,000 31 7 57
Subtotal 320 &b, 16.5
Deep and Bull » 5,000 4,9 2.5 14
Bun Creeks 7,C0G-5,000 26 2.0 52
© area 6,000-7,000 56 . 1.4 18
Subtotal 87 144 12.9
Remaining <4,000 599 <7 619 A
area . : '
South Fork Ouyhee
Total 1,006 . 1,064 12.0
East Little Owyhee 57,000 4 2.0 8
5,000-7,600 49 1ok 6%
<5,000 . 400 .7 250
Subtotal ' 453 357 St
Snake River basin |
Nevada part (rounded) 3,260 3.0 1.4




EVAPOTRANSPIRATION

Most of the water supplied to the Snake River basin in Nevada
i1s removed from the area by evaporation and transpiration. Kohler,
Nordenson, and Baker (1959, pl. 2) indicate that annual lake
evaporation is on the order of 40 inches for most of the Nevada
part of the Snake River basin. Thornthwaite (1948, rig. 3)
‘suggests that potential annual evapotranspiration generally
ranges from about 18 to 24 inches for the same area. Thus, on an
annual basis the potential for removal of water from the basin by
evapotranspiration is significantly greater than the indicated
average annual precipitation of about 14 inches.

Evaporation and transpiration vary seasonally and rates are
greatest 1n the summer and least during the winter months. Temper-
ature records, which in part show the seasonal trend of evapo-
transplration, are obtained at several stations in or near the
study area. Monthly and annual ranges of temperature for Jarbildge
and Owyhee are graphically illustrated in figure 6. Evapotrans-
piration rates vary with vegetation and in response to available
water, cloud cover, wind velocity, temperature, humidity, soil,
and topographic parameters. As these show substantial variation _
within the basin, actual evapotranspiration should vary in different
parts of the basin.

Preliminary estimates suggest that more than B0 percent of
the precipitation is lost by evapotranspiration about where 1t
falls, either immediately or after a seasonal period of storage
as soll moisture, snow, or in lakes or reservoirs. OFf the water
that becomes runoff or ground water, part of it subsequently i1s
lost by evapotranspiration within the basin, Thus, evapotrans-
piration imposes a continuing though varying demand on the water
that falls in the basin. Water in excess of that demand 1is
available ag runoff and ground-water underflow from the basin.

Evapotranspiration of runoff and ground water occurs largely
in the lowlands of the valleys, including the flood plains of the
principal streams. Table Y4 summarizes the estimated evapotrans-
piration losses from surtace and ground water in these lowland
areas by principal drainage units. Losses from surface water
average about 97,000 acre-feet, and from ground water average
about 46,000 acre-feet a year. However, additional evapotrans-
piration of surface and ground water occurs in the mountain areas.
Estimates of these losses are not included, however, because
estimated runcff generally allowe fovr the erapotfransplration
losses from these areas.

18.
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Figure 6.—Distribution by menths and year of ternperature at Owyhce and Jarbidge, Nevada 1838-60.
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- GROUND. WATER

‘f .7 - Hydrogeology

The rocks that crop out in the Nevada part of the ‘Snake
River basin are predominantly of Cenozoic age. . Cenozoic ‘
volcanic and sedimentary rocks occupy .about 85 percent of ‘the
total  area of the:.basin... Paleozoiec sedimentary and intrusive
vocks are predominant in the remaining area and.are extensively
exposed in the mountalns, but locally occur in the lowlands,
such. as near Contact and San Jacinto in, Salmon Falls Creek Valley
and south of Trout Creek Ranch in Goose Creek Valley. The .
general dlstribution of rock types is shown on plate 1.

. The intrusive rocks are.the least permeable of the rocks In
the area. Locally, weathered or fractured parts of the intrusive’
rocks jmay transmlt limited quantities of water. However, this
characteristic generally is limited to within a few hundred feet
of land surface, _ i g

Consolidated, cemented, or metamorphosed sandstone or shale,
largely of Paleozoic age, has very low permeability but fractured
parts often provide a- secondary permeabllity through which limited
amounts of water may be transmitted. The fractures usually are
more open within 200 or 300. feet of land surface. and thus much
of the water would move in this zone. Water from these rocks
supply some seeps, amall springs, and streams in the mountains.

Paleozolc carbonate rocks locally may transmit significant
quantities of water through fractures or ,solution openings,
although the unfractired, .carbonate ,rocks have low permeability.

- 8prings a half mile.south of the San Jacinto Rarch in Salmon
Falls Creek Valley and,near the Trout Creek Ranch in Goose Creek
Valley .appear to be.closely associated with carbonate rocks.

Cenozoic (Tertiary) volcanic and associated sedimentary rocks
have a wide range in capacity to transmit water. Fine-grained
tuff generally yields water very slowly but fractured welded tuff
locally transmits water freely. Sqoriaceou5 or broken tops and
bottoms of lava flows may ,prove excellent aguifers .where saturated.
- This.nas been amply demonstrated in.the parts of .the Snake River
Plain in Idahe, but has .not yet been thoroughly tested in the
Nevada: part of .the.Snake River:basin. The associated sedlmentary
deposits.commonly are relatlvely fine.gralned and. tend to have low
permeabllity.. HoweVer, gravel, such as the Bapbury Formation in
: the Jarbidge drainage near the State 1ine (Coats, 1964) could
yleld water freely.where saturated., The wide éxtent of the Tertlary
voleanic and associated depoasits sugpest that the satuvated parts
store large dquantities of water,
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Quaternary sediments have beén laid down as stream and
alluvial-fan deposits in the principal valleys. However, as
the area has been one of exterior drainage durlng most of
Quaternary time, these ueposits generally are less than perhaps
100 feet thick. : L _

Sand and gravel units of these: deposits have moderate to
high pérmeability. Commonly, '‘sand and-gravel units underlie the
flood: plains but oceur locally also in other partg of the valley
111, ‘such as’ Independence Valley

The fdne-grained units of the' Quaternary deposits have low
permeabllity.” The low permeabllity may impede water movement,
locally control the oceurrence of small’ springs,’ and -sustain
small bodies of perched ground water. Where uaturated they may
store considerable quantities of ground water.

On pldite 1 the grouping ‘of the rocks @mphaulzeﬁ the general
distribution. In actuality, small areas of uncdhsolidated deposits
occur within the consolidated-rock areas and consolldated rocks

may. 1ooa11y orop ouL within the areas mapped as unconsolidated
deposits ‘ o

The ﬁlp?ribution of the VdPiOuB rock affects runoff and
streamfiow. Othér things being equal, ‘highly permeable rocks
have high infiltration rates and generally ¥mall: local runoff,
whereas roecks of low permeablllty tend to faCLlltate runofi

Ooourrenoe

Ground water oommonly is at or near 1and uurface in the
axes: of the valleys along the flood plains. of the- principal
streams 'The water table slopes upward toward-:the adjacent
mountalno but ordinarily with a somewhat lowér gradient than
the overlying land surface. In areas wherée rechabtge 1s very
small, such as in the area west of fhe oouth Pork Owyhee RlV8f3
the gradient ‘may be very flat lndeed

. Ground water occurs in the porou valley flll and astCIatEd
Tertiary voleanic and sedlmentary depoglts, iormlng a continuous
area of saturatiofi, ' It also Fills fractiures ih the other consol-
idated rocks beneath the valleys. Groufid water in the consolidated
rocks in the ‘mountains commonily ‘dges-not form a contihlhous body
throughout the range;’ rather; -local -barriers caused: by faults or
rocks of low permeabllJLy produce-a complex pattern of perchcd
and uemlperohéa ground-water bOdL@u. Ground-Wdter bodies of this
type commonly supply water for hLnmerons molmta:lrl springs and uupply
‘much of the late-seéason flow of the mouu1q1n qbleqmﬂ.
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Mawvement

Ground water moves from areas of recharge to areas of
discharge; that is, in the direction of lower potential
hydraulic head. The flood plains, which are the areas of
principal ground-water discharge, have a gradient down. the
axes of the valleys. The general movement of ground water
reflects this feature whereby water-level contours, lines.
of equal altitude, are roughly U-shaped.or concave downstrearn.
The base of the "U".1is controlled by the altitude of the stream
and flood plain. Thus, general movement is from the mountains
toward the valley axis and with a downstream component in .
response to the. gradient of the Tlood plain. The above primarily
reflects the lateral component of ground-water movement. The
associated vertical component of ground-water-movement can be
characterized as steeply downward in areas of recharge and steeply
upward in areas of natural discharge. . o Co

The principal streams in' the basin functlon as ground-water
drains. Most of the ground water not removed by evapotranspiration
in the adjacent flood plains reaches the stream and leaves the
areas as streamflow. Thus, the low flow of the principal streams
is largely supported by ground-water discharge either through.
springs: or by seepage. ' ) :

Significant local variations of ground-water movement from
the general pattern do occur. The principal areas of ground-water
discharge are the flood plains. However, during high stages.of
the streams and accompanying inundation of the flood plains,
gradlents ‘temporarily are reversed and movement from the stream
to the ground-water system occurs. As the -stage of the stream
lowers and ground-water recharge terminates,. the ground-water:
gradients return to normal and ground-water movement toward the |
stream resumes. The movement resulting from alternating recharge
and discharge in the flood plains requires at least some seasonal
fluctuations of water levels in-these areas. Although continulng
water-level records are not available, physical conditions indicate
that fluctuations generally would range within a few feet of the

average water levels. '
Storage.

‘The total amount of ground water in -storage. cannot be
determined absolutely, as the physical propertles and specific
limits of the water-bearing and water-yielding rocks are not
knhown. However, within the approximately 5,000-square-mile
drainage area in Nevada, grouud water stored in only the upper
100 feet of saturated rocks probably exceeds 15 million acre-feet.
Undoubtedly, much of the water in thiz zone would not be -
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economically recoverdble of‘locally‘might not be chemically suit-
able for particular uses, ‘

More restricted illustrations might be more useful for com-
parative purposes. The Salmon Fallg Creek Valley downstream from
Contact, contailns at léast 10,000 acres in the lowland area. If
it is assumed that the upper 100 feet of saturated Quaternary
gnd Tertiary deposits beneath the 10,000-acre area will yield 10
percent of their volume, thén the amount of ground water stored
in this volume of deposits is 100,000 acre-feet., This quantity
is about 55 percent of the usable capacity of the Salmon River
Canal Company Reservoir, B

Similar assumptions applied to a 7,200-acre area of the low-
lands of Duck Valley adjacent to the Owyhee River gsuggest’ that .
about 72,000 acre-feet of ground water are stored in the upper 100
feet of saturated deposits. This quantity is equivalent to the
design capacity of Willd Horse Reservolr, after-the completion of
the new dam. ' . : o

Independence Valley, drained by the South Fork Owyhee River,
magibe used. as a final example. The area of valley fill below the
5,800-foot contour 1s approximately 25,000 acres., Usling the same
assumptions as in the previous examples, the estimated ground water
stored in the saturated upper 100 feet of valley fill is about
260,000 acre-feet. ~ ' : : -

The above examples are for areas along'and adjacent to parts-
of the [lood plaine subject to natural ground-water discharge and
recharge. Thus, natursl variations 1in seasonal or year-to-year . °-
ground-water storage are relatively pronounced. Even.with these
dynamic ¢onditions, year-to-year natural changes in storage beneath
the principal flood plains probably do not represent more than-a
small percentage of the volume of ground water stored in the upper
100 féet of saturated deposits beneath the flood plains; that 1s
not more than a few tens of thousands of acre-feet. a

Recharge

Most recharge to the ground-water systems in the Snake River
basin 1n Nevada 13 derived from precipitation within that basin,
including that part of the area in Idaho whieh drains to Nevada.
~Precipltation may infiltrate directly to thewgroundéwater-reservoir,
may accumilate as snow and then infiltrate to the ground-water
reservoir, or may become -overland runoff or streamflow.and then
infiltrate to the ground-water reservoir.

The distribution of precipitation is signlficant in deter- -
mining where recharge way ovecur. Thoaa, the areas of greatest
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average precipitation tend to be the areas of greatest potential
re¢harge. Whether or not recharge does occur then depends on

the infiltration characteristics of the rocks in these areas.

If the rocks are relatively permeable, recharge occurs, but if
they are impermeable, excess water will leave the area as stream-
flow, For a given permeability more -recharge can result if the
land-surface gradient is low than 1f the gradient is high. That
1s, steep slopes favor runoff over infiltration, other things
belng equal. Runoff subsequently may flow over permeable materials
and then infiltiaté to the ground-water reservoir. The effective-
ness of this manner of recharge is increased by overbank flooding
and diversions for irrigation.

Recharge in the basin occurs both as infiltration in the
mountains and infiltration Trom streamflow along the flood plalns
in the lowlands. However, the generally steep gradients in the
mountains and the flood plains of the perennlal streams resulls
in much of the potential recharge being diverted to streamflow.

An empirical method has been used to estimate ground-water
recharge (Eakin .and others, 1951). It is-assumed that precipi-
tation generally increases with altitude, the proportion of . .
recharge increases with.precipitation, and that the -lowest zone
of effective precipitation generally occurs in the middle to
upper segments of the alluvial apron or the equivalent. altitude
zone. For thils.area, the lower effective zone 1s taken to be
about equivalent to-the 6,000 to 7,000-foot zone with successively
higher zones in 1,000-foot increments. The percentages of, -
recharge assumed for the successive zones are 3, 7, 15, and 25.
Using the areas and average precipitation estimated 1n table 3
potential recharge to. no more than two significant figures, for
the several valley units is: '

S o fcresfeet
tcose Creek Valley, including the : :

Tdaho drainage area o 6,700, .
Jalmon Falls Creek Valley,
Upper Aresa | 24,000 .
Jakes Creek area - 8,500
TLower area - 9,600
Cottonwnod Creek area 2,000
Total _ o I .4”:000‘,

Bruneau River Valley and 1lts -
tributaries _ _ 26,000

-

Jarbidge-and Tta tribntaries SEﬁQOO
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oo © here-feet
Qwyhee RiIver Valley - 17,000

South Fork Owyhee River Valley
Upstream from Red Cow Creek
includling Independence Valley 20, OOD
" Deep and Bull Run Creekp

headwaters - -8,100
Remalning-area - © o small
Total L 28,000
East Little Owyhee River Valley' k : 2,700
Snéke-River basin in-Nevada (total, rounded) 160,000

On this basis the estimated average annual recharge to ground
water in the Sndke River basin in Nevada is on the order of 160,000
acre-feet, Because of relatively steep stream gradients and hlghunﬂi
runoff, the estimated recharge is considered as potential recharge,
rather than actual. That 1s, some or 'a considerable part of the
potential recharge may leave the area as utPEdmIlDW without ever
entering the ground Water system.

-In part, this is due to the fact that durlng part of Lhe
year :niiltration rates are exceeded and the water moves off
overland.” However, this alsc 1s due in part.to. the fact that
the ground-water System locally is full with respect to fhe
adjacent -streams and therefore it rejects water that otherwise
would enter the system. 3Such rejected water must- then pass on
as streamflow or be lost by evamotranaplration '

Because of these features, information from this study is
nasufficient to permit a direct estimate of the actual average
recharge to the ground-water system in thé area of this report.
However, it is concluded that actual recharge is less than the

th@ﬂtLd} recharge,

Discharge

. Ground water is discharged from the Nevada part of the

- Znake River basin largely by evapotranspiration within the basin
and by discharge to the perennial streams and thence out of

the 3tate az outflow. Some ground water also leaves the State

as underflow. For the most part, ground-water discharge by evapo-
transpiration occurs 1n the flood plaln of the princlpal streans
and thelr tributaries, as shown on plate 1. Some ground water
also ‘Is lost by evapotranspiration frowm apring or seep areas
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in the mountains. Discharge aiso occurs.in areas- adjacent to
the flood plain where the ground water is relatively shallow,
such as - locally in Independence Valley.and in parts.of the |
lower+3almon -Falld Creek Valley. However, the generally deep -
inecision of the princéipal .streams below the- lewvel of the valleys.
tends to limit evapotranspiration. of both surface and ground
water to the flood-plain segments of the stream systems. Table
4 indicates that - evapotranspiration from'ground water in the

lowlands is on the order of 46,000 acre-feet a year. Of this -

amount,; about one-third is discharged from the upstream segment

_.of the South Fork Owyhee River, principally in Independence
Valley. Roughly 18 percent of the total 1s discharged from other
lowland segments of, the South PFork Qwyhee River and about 16

percent is lost from the lower Salmon Falls: Creek.area.

_ The amount of ground water contributed to the streamflow
leaving Nevada cannot be determined precisely from.avallable.
data.. .However; consideration of existing streamflow.data .ln
relation to' the general ground-water conditions suggest that -~
the ground-water contribution by spring discharge, seepage, and
return flow, may be on the aorder of 10 percent, . or reughly 50,000
acre-feet, of the estimated total streamflow leaving Nevada. ~
Even fewer control data.are avallable by which.-to estimate
the quantity. of ground water in the Snake Riveér bhasin that leaves
Nevada by underflow. .0On the basis of the general geology, topog-
raphy, and hydrology, the drainage area of the Bruneau River '
westward from Elk Mountain probably is the most favorable to
conduct ground-water underflow northward from Nevada and even there
the quantity probably is limited. In the Goose Creek Valley,
topographic and hydraulic highs northwest and southeast of (oose
Creek, at the State 1ine, probably restrict ground-water outflow
from the valley to a small cross section of flood-plain deposits,

and consequently the annual quantity of underflow probably is
small.

The shallow ground water along Salmon Falls Creek near the
mouth of Shoshone Creek implies that underflow from that area is
impeded significantly, most probably by a north-trending fault
along the east side of the hills and west of U.S. Highway 93.
Similariy in Duck Valley, north-trending faults along the west
side of the valley near the State line in part are the cause of
the shallow ground-water area in the valley. The Idaho part of
Duck Valley drains southward to Owyhee River. A few miles north
of the Nevada State line, the Owyhee River turns westerly to
pass around the south side of the OQwyhee Mountains and joins the
South Fork Owyhee River. Thuas, ground-water flow northward from
the confluence of Blue Creek and Owyhee River is unlilkely. However,
flow potentially may he wenbtward from the Daclk Valley area parallel
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to the Qthee’Riverrénd the -Btate- line,

In the area.west of the South: Fork Owyhee River-:largely
the East Little Owyhee River drainage--the lateral direction-
of -ground-water flow! probably is northeasterly, based on . :
general streamflow. relationships. The apparently minor recharge
and low water-level gradients suggest that the average ground-
water underflow across the State line In that area probably is:
small. ' o R : '

As noted previously, the 50-mile segment of the State line
¢rossing the Bruneau River drainage system is. somewhat more
favorable for ground-water underflow. 'The headwater area receives
much precipitation; the main: stream gradienta crossing .the State
line are more than 30 feet per mile northward; land-surface
gradients.generally are more than 200 feet. per mile northward;
and the volcanic and asgociated sedimentary rocks dip generally
northward, These favorable features .are offset to a considerable
degree by the fact thaht the streams are-incised several. hundred .
feet below the general land surface. The streams thus are able
towfuuction as ground-water drains. This results in diverting
part of the northward moving-ground water to the streams and

thus reducing the amount of underflow crossing the State line.
Many more data are required.to determine the amount of this
underfliow, but based on apparent conditiona, the annual  amount -
of underflow moving northward across the State-line probably-is
not larger than several tens of thousands of acre-feet per year.



SURFACE WATER

Monthly and annual records of sgtreamflow for the Snake
River siq?in Nevada_are compiled ‘in U.S5, Geological Survey
Water-oupply - Papers 1317 and 1737. The former covers records

prior- to .and including 1950, the latter covers the period .
1951 to 1960. Prior to 1961 records were published annially"
in Water-Supply -Papers; since 1961 streamflow data Have been
published -in annual reports entitled "Surface Water Records in
Nevada." .In this report, miscellaneous.digcharge measgurements
made by the Geologlcal survey and the Nevada® Fish and Game
Commission have been, tabulated and grouped by principal streams.,

Streamflow is measured on.most of the principal and some

of the smaller streams in the Snake-River basih in Névada, There
remains, however, numerous Small streams thiat locally .and collec-
tively are important to the hydrology and economy of the. area.
Methods have been devlsed recently.to.estimate runoff in Nevada,
particularly for application to areas where 1little or no stream-
flow records are available. Thése methodsiare described in
detail by Moore (1968). o . o ST

Using the drainage areas supplying the natural flow td .~
streams where gaging stations hadibeen or are operated, recerded,
runoff is prorated by altitude zones {1,000-foot "intervals)
with due regard to the proportional areas of the several zones
and with increasing unit values of runoff for increasing altitude.
Vegetation, geology,.soil, and precipitation, vary locally within
large areas. and, affect runoff. The runoff coefficlent for each
altitude increment is adjusted for the comblned effect of these
parameters. The adjustment of the runoff coefficients for local .
conditions is based on measurements of streamflow and changel
geometry,

As used in this report, streamflow refers to the flow that
oceurs 1n a natural channel, ~Streamilow may be applied to flow
whether or not it is affected by:diversion or vegetation, Inflow
or outflow refers to streamflow across the State line. Runoff
refers to natural flow from an area. For areas where stream
gradients are steep, natural evapotranspiration from overland
runolf are swall, or where diversions are negligible runoff and.
streamflow values .may be :about-equal, 'such as in Jarbidge River .
Valley. Ordinarily, however, evapotranspiration or infiltration .
losses along the stream mystem reduce the streamflow considerably.
For example, in the Nevada segment of Salmon Falls Creek Valley,
streamflow from Nevada 1s. about 63 percent of the estimated
runoff generated in Nevada.. . ‘ ‘ e e

The, following sections discuss streamflow data, characterlstics,
runolf, and outflow from Nevads by the prineipal stiream system in
the basin. ' : '
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Goose Creek Valley
_Dfainagé

Goose Creek Valley is a northeast-trending valley on the
eastern end of the Snake River basin in Nevada. The valley
consists mainly of rolling hills with the stecper 'slopes next
to the streams. Goose.Creek is the.largest stream and’ originates
in Idaho and flows southward for about . l0. milés after -entering
Nevada and then turns northeastward inte Idaho after crossing the
northwest corner of Utah. The largest.tributaries are Pine,
Trout, and Jay Creeks which drain part of the highland i Idaho,
and Little Goose Creek, which drains the weast part of the valley.
These tributaries are perennial .but tributaries .draining the

south part of the valley are ephemeral.

e w

\ RecordS"AQQilable .

" Goose Creek 1s gaged about 13 miles downstream- from-the
Nevada 3tdte line in sec. 13, T, 15 5., R. 21 E., about 5 miles
upstream from Trapper Creek. . Records ape avalilable at this.
gage (Goose Creek above Trapper Creek near Oakley, Idaho} for
the period April 1911 to -September 1916 and Mareh 1919 to the
present- time. No gaging stations have ‘been -operated in the
Nevadﬁ”pant of' Goose Creek Valley. B

.7 During the prezent investigation miscellangous measuremagnts
of" ttreamflow were made on several tributaries of Goose Creck
and on the main stem. Miscellaneous streamilow measurements
also were available that were made hy the State of Nevada Fish
and Game. Commission. : . - 3

Table 5 summarizes monthly and annual streamflow of Googe
Creek at the statiaon near, Qakley, Idaho.- The data for the,
miscellaneous measurements are.shown in table 6, 'The gaging
station and wiscellancous measupement sites are shown on plate 1,

1

Characteristics of Streamflow _

Runof'f in_GOose-Greek.V&lley is mainly influenced by
snowmelt as are the other valleys in.the Snake River basin in
Nevada. The data in table 5 and the graphs<in ligure 7 show
the annual slreanflow pattern for Goose‘CfeeK‘abovq Trapper
Crieelk neéar Oakley, TIdaho for the water vears 1020-65,  The :
monithly . plot polnts are shown gz g percentage of the average amnual
streamflow. The widdle line of the graph represents the median
distribution of the monthly mean discharge for each wonth; that
1s, For each monith, 50 percent of the monthly flows of record
were less than and 50O pavcent were more than the proportionsal
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Parcentage of mean annual discharge
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Figure 7.—Graphs of monthly discharge as a percentage of mean annual discharge of Goose Creek
above Trapper Creek, near Oaklay, idaho (1820-65).



Table 6,=~Miscellaneous streamfloy measurements

LI -0 'made in Goose Cfeek_Vallez . T T R P T

— r A
- .. L " .
LD U S SR Lo N A L
AL .

oy oo 3j0. Map - ... . . Dbischarge
Stream name Locathnf —— Date ‘ (cfs)

Pine Creek - . .+ - -47/68=11. .. 123  , 8=,5-52- . - L.67#¥
T e

* :Coon Creek. . . ¢+ . h7/68=21 | -« 1247 .. 8= 4=52 . 1.8%
T 125 7-11466, | . 4498

Goose Creek . &7/68-22,

" i

Littlé"Goose Cr#eﬁ. I_ ;téﬁ767~12 S 126;_;.> G 752 . L ;002*

lDd}L wes o ‘t_ﬁ6/68:30“.{" 127 7}i$7521  ‘ 1QO?;; .
L : 7-11466 © . .67
Trout Creek :. . - . 47/69-3. 128 qel1-66 . C 2477
Do, 47/69=33 129 7-21-52 O bu0%

Goose Creels 47/69-36 130 8= 552 12.4%

S bee. 0T wazmome, 1310 - Gel1-660 . 4423

1. Locations are given in order by township, range, and section, -Thus, -
location 47/68~11 18 T. 47 N., Re 68 E., sec. 11 of the Mount Diablo base
line ‘and meridian, ' . - . .

% Furnished by State of Nevada Fish‘and Game Commissions
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amount shown on the graph. _The; uppenjllne of the graph, the
upper quartile, is a plot of the proportional monthly flow
for.which .only.25 percent of the monthly flows of. record were
higher than-and 75. percent were leas, than Lhe proportions
indicated. s el fhn et e e L e e
The ‘lower line of the graph, the 'lower quartile, isra pkot
of the monthly proportion of annual flow for which 75 percent of
the monthly flows ‘of record-were greateér’ithan and 25 percent were
less than the proportion indicated by the line.: The pPln01pal
streamf'low occurs in the March to June«period from gnowmelt. .-
During this time about 68 percent of the annual discharge occurs.
In the 46-year period’ of recdrd, the -maximum monthly discharge.r
occurred 32 times in May, 12 times in April, and 2 times in March,
The instantaneouu peak flow fas 3,240 ¢fs' on February 11, 1962,

The August to October runoff i8s low with monthly averages
of -between 9 and 17 cfs. Périods ofho flow occurred dn 1034
1935, 1940, and 1947. -

Lot . FAR '\-"o
- b v

. Estimated Runoff
The average annual runoff bdsed on runoff altltude relations
in Goose' Creek valley! is estimated t5.¥e 52,000 acre-feet. Table
7 summarizes ‘the runoff for -different areas.- Most of the runoff
is . uupplled from-the northern part of. the drain ge area.

InElow and Outilow o

- et
PR Ve

....

7,000 acre-feet. The outflow in Goose Creek slmilarly was
computed to be 30,000 acre-feet. Thusg, the estimated net outflow
from Nevada 1is 23,000 acre-feet per year.

Salmon Falls Creek. Valley

Drainage

Salmon Falls Creek Valley ia a horseshoe-shaped valley in
the eastern half of the Snake Rlver basln in Nevada. The relatively
flat floor of the valley is enclosed by steepsided mountains,
Salmon- Falls Creek, originates 1in the northwest corner of the
valley, flows southerly to & point south of Contact, turns north-
ward and flows across the State line into Idaho. Runoff is
principally generated 1In the headwaters of Salmon Falls Creek.
South Fork Balmon Falls Creek and its principal .tributaries drain
the east flank of the Jarbldge Mountalns. North Fork .Salmon Palls
Creek and 1ts western tributarles drain the east flank of the Elk
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. . Table 7._--'-Estimat:ed average annual runord in Goose Creel Valley

ot e o "(Runoff-vaiues vounded to two figures) . « ..
] — . 7 Area ' Estitﬁ.ﬁtéd runoil
Location o T (Percent of. (Acre-feet — (Percemt of
. - 2O Actes . .runoff ares) ve¥ vear) total runoff)
Area north of Litt e Goose e e a
Creek and Goose Creek 72,230 35 27,000 -
Area south of Ziﬁﬁlé-,-ﬁogséxl_,_ - o . | o |
Creek and Googe Creegk '~ - 132,300 . 85 . 25,000 44
Total (rounded) 204,500 . 100 . S2j00c° . 100 ..
. 1. ¢ ¢
]
. ,



Mountaing, Shoshone Creek drains'-the '-‘-nor-theaat-‘par't of Szlmon '- .
Falls Creek Valley, including that part im Idaho.. It flows

into Salmon Falls Creek just before- it crosses the Nevada State
“1ine. Other streams: include Willow,. Trout, and Cottonwood Creeka.
" Most of the streams are perennlal except those in the ‘southern
‘and southéast: sices which are ephemeral or.intermittent.

Records Avaﬂlable f' 

P

Salmon PFalls Creek is currently gaged in the NEl SWi sec,
23, T. 47 N., R. .64 E., about 550 feet below" 3hHoshone Creek:
Records of streamflow for this gage (S8aimon Falls*Creek near .
San Jacinto) ‘are available for .the period June 1910 to September
1916_and from October 1918 to the present’ time. - 7

Streamflow records have been obtained on the main stem Of
Salmon Falls Creek above upper Vineyard ditch in NWgi sec. 5,
T. 44 N., R. 63 E. Streamflow records for this gage (Salmon
Falls Creek above upper Vineyard ditch, near Contact) are
?;gilable for May 1914 to July 1915 and October 1948 to September

‘Many streamflow gages have been operated for short periods
on the main stem of Salmon Falls Creek and its tributaries. The
following lists several of the gages, locations, and the periods .
for which streamflow data is avallable.

Jakes Creek above Sec., 9, T. 43 N., R. 63 E, May to September
Hubbard Ranch, - 1914
near Contact

Willow Creek near Sec. 23, T. 43 N., R. 63 E. May to September
Contact 1914

Jakes Creek below Sec. 33, T. 44 N., R, 63 E. May to September
Hubbard Ranch, | 1914
near Contact '

Salmon Falls Creek  Sec. 27, T. 46 N., R, 64 E. July to September

velow High Line 1914
Canal, near S3San
Jacinto
Trout Creek near Sec. 5, T, 46 N., R. 65 E.  May to September
San Jacinto ‘ 1914

Shoshone Creek near Sec. 17, T. 47 N., R. 65 E. June to November
San Jacinto 1914, March
to July 1915
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Alsoe, several of the ditches used for irrigation have
seasonal streamflow records in 1914. A number of sites were
gaged during the irrigation seasong of 1949 and 19;0, although
the records are unpublished.

During the present investigation, miscellaneous measurements
of streamflow were made on most of the tributaries to Salmon Falls
Creek and also on the main stem, Miscellaneous measurements of
streamflow were made previously by the State of Nevada Fish and
Game Commizasion.

Table 8 summarizes the monthly .and annual streamflow of
Salmon Falls Creek at two gaging sites. The data for the miscel-
laneous measurements are shown in table 9, Gaging stations and
miscellaneous measurement sites are shown on plate 1. )

Characteristics of Streamflow

Snowmelt has the dominant influence on runoff in Salmon
Falls Creek Valley. Table 8 indicates and f{igure 8 illustrates
that the major discharge occurs in the period March to June. In
14 water years (1949-62) the record for Salmon Falls.Creck above
upper Vineyard ditch near Contact, indicates that about 87 percent
of the streamflow occurred in the 3-month period April to June.
In 47 water years (1919-65) the record.for Salmon Falls Creek near
San Jacinto indicates that about 74 percent of  the streamflow |
occurred in a 4-month period Mareh to June. During 47 years of
record the maximum monthly discharge occurred 31 times in May,
15 times in April, and once in March. ° :

May has the highest monthly average dlscharge at both stations,
The instantaneous peak flow for the period of record at the gage
near Contact was 4,420 cfs on February.12, 1962.: Similarly, the
Instantaneous peak flow at the gage near San Jacinto vias. 1 970 cfs
on February 12, 1962. :

Normally the low flow period extends from August .to January
at both gages but the lowest monthly flows are génerally- in August.
The minlmum f'low for the pericd of rscord at the upper gage was
6.8 ¢fs on December 26, 1954, and the minimum flow at the lower
gage was 2.6 cfs on September b, 1961,

Estimated Runoff_

The average annual runoff, based on runoff-~altitude rélétlons
in the Salmon Falls Creek Valley, is estimated to be 140 000 acre-
feet, Table 10 summarizes the runoff for different areas.
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Table 9.~-Miscellaneous streamflow measurements

made in Salmon Falls Creek Vallev

Stream name Locationk! iﬁ? bate Dt:;ﬁiige
N.¥. Salmon Falls Creek  &7/52-35 150 7=10-G6 1.70
Lime Creek 47/62-31 101 10~10-52 1.81%
Wilson Creek 46/62-9 102 8~24~52 - OF

7+10=566 1,06
Canyon Creek 45/61~17 103 7-10-66 Ba53
Do. 45/61=15 104 5=-26-52 3.3
Middle Fork Cottonimod 45/60-35 105 7=10-506 0
Creek
H.F. Cottonwood Creek 45/ 60=36 106 7-10~66 .27
Camp Creelk 44/ 50«10 107 8-20-52 2475%
Do, 44,/ 60-12 168 7-10-066 .00
Sun Creel: &t J60-30 10% 7=11-66 1.6C
Do 4t/ 60-20 110 Ge21=55 - 24%
Do 4 f61-21 111 fw=21=~55 1.65%
Dry Creelc 4£2/62-14 112 fw25=52 . 10%
Jakes Creek 43/62-23 113 O=20-52 2.5%
Do, 43/63~5 114 {i~25~52 J15%
Salmon Falls Creek 45/64~30 115 4=13-47 94,9
Su20=-47 155
' 7-23-47 27.2
9= 1~47 20.0
10~15=47 29,8
12-15-47 36.8
1w22-43 35.4
Je 1-40 43,4
4=17-43 101
5=15~43 212
5~ 3-48 370
G 6=40 212
7~15~48 60,1
0=-12-48 19.7
B-290-54 20%
Trout Creek L/ 65-3 114 Sulf=52 W 32%
Do 46/65=24 117 7-10-66 ¥
Hot Creelk £7/67-6 110 7=11~66 &0
Indian Mike Creek 47/66+-12 11¢ 7-11=0G6 .02 E
Shoshone Creel: (a) 120 7-11-66 5.04
Do. 47/65=12 121 8= §=532 Ta3%
Cottonwood Creel: 4L7/63=-24 122 7-10-66 «17

1., Locationg are given

in order by towmship, range, and section. Thus,

location 47/62-35 is T. 47 H., R. 62 E., sec. 35 of the Mount Diablo base

line and meridian,

%  Furnished by State of Wevada Fish and Game Commission.

E. Estimated.

a, T. 16 S., R« 16 E., sec. 24, Boise base line and mevidian.

Lo,



Percentape of mean annuat discharge
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Salmon Falls Creek above Upper Vineyard Ditch
near Contact, Nevada (1949-62).

EXPLANATION
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— — — — Median

Salmon Falls Creek near San Jacinto,
Novada [1919-65).
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Figure 8.—Graphs of monthly discharge as a percentage of mean annual discharge of Salmon Falls Croak.



Table 10.~--Estimated averare annual runoii in Salmon Falls Creel Valqu‘

(Runof$ values rounded to twe- figures)

© Area

"Egtimated munoli

. Acres

(Percent ol -

(Acve~feet . (Percent. of

Location runoff area) per year)  total runoff

Upstrean f%om Bad iands_‘ 249,000 - 32 95,000 89
Yest side of Bull Camp .

Creek upstream Irom - ) .

Henry, Wevada 122,000 16 10,000 7
test side of Salmon

Falls Creel, downsitveam o : :

from Henry, Hevada 115,760 15 4,000 3
East side of Bull Camp

Creel and Salmen Falls _ . p

Creek to Tiout Creek 145,100 19 20,000 14
East side of Salmon Falls: _

Creek north of Trout g

Creek . . 137,500 18 15,000 1

Total 770,900 100 140,000 1100

-
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Inflow and Outflow

'The major inflow into Nevada occurg in two streams, the
headwaters of North Fork Salmon Falls Creek and most of the
drainage area of Shoshone Creek, The inflow to Nevada from
North Fork Salmon Falls Creek, based on channel geometry, was
computed as 3,000 acre-feet and the inflow from Shoshone Creek
as 7,000 acre-feet, or a total inflow of about 10,000 acre-feet.
The outflow occurs in the stream channel of Salmon Falls Creek,
and was computed to be 98,000 acre-feet. This value is slightly
higher than the average discharge for the gage near San Jacinto.
The increase is due to the additional -drainage area, wmainly,
Cottonwood Creek which enters the stream between the gage and
the State line. The net outflow from Nevada is about 88,000 -
acre-feet per year, ' K

Bruneau River Valley

Drainage

The Bruneau River Valley is a northwest-trending valley 1n
the central part of the Snake River basin in Nevada. The drainage
area of the valley gererally is mountainous with steep sliopes.

The southern part of the upland area has somewhat more rounded

form and lesser slopes. In the vicinity of Charlesfton and south-
ward, the valley floor has been widened locally during Quaternary
time to form a relatively fldt fiood plain, The Bruneau River is
the largest stream in the valley. It originates in the southern

end of the valley and flows out the northern end to Idaho. Meadow
Creek is the largest tributary flowing into Bruneau River in Nevada.
However, several other streams draining both sides of the valley
are tributary to the Bruneau River. Most of the streams draining
to the Bruneau River in Nevada are perennial.

Records Avallable

WA gaging station (Bruneau River near RoWland) in SEL sec. 29,
T. 47 N., R. 56 E., about one-half mile below Taylor Creek was '
operated from June 1013 to September 1918.

Another gaging statlon (Bruneau River near Tindall, Idaho)
about 10 miles downstream from the Nevada State line in sec. 7,
T. 15 5., R. 7 E., was operated from September 1910 to April 19lz.
A gaging station was operated from January 1911 to August 1913
on Sheep Creek which originates in Nevada. This gage (Sheep
Creek near Tindall, Idaho) was about 11 miles north of the State
lire in sec. 5, T, 1% 3., R. 6 E., Since these early periods of
record, no gaging stations were opervated on the Braneau River in
Nevada until recently., In September 1966 a gaging station was
re-estahblished at Rowland.

A3
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Miscellaneous measurements have been made on the Bruneau
River and several of its tributaries during the presgent investi-
gation and as a part of an investigation of stream systems by
H. C. Riggs of the Geological Survey. Miscellaneous streamilow
measurements also have been made by the Staté of-Nevada Fish and
Game Commission. : : '

Monthly and annual streamflow, as recorded at the site mear
Rowland, 1914-18, are summarized in table 11, The data for ‘the
miscellaneous measurements are shown in table 12. Gaging atations
and miscellaneous measurement sites are shown on plate 1.

Characteristics of Streamflow

Streamflow in the Bruneau River Valley is derived mainly
from snowmelt. The data in table 11 and illustrated in figure 9
shows that the principal discharge of the Bruneau River occurs
during the period March to June. In five water yeaPS'(1914—18)
more than 78 percent of the annual streamflow occurred during this
I-month period, with the maximum monthly discharge in' May. The
instantaneous peak flow was 1,440 cfs on May 14, 1917 and minlmum
ggiéy flow was 5 cfs on August 11-14 and August 26" to September 1,

. , :

Estimated Runofl

The average annual runoff of the Bruneai River is estimated
to be 110,000 acre-feet, based on the runoff-altitude relatitons.
Table 13 summarizes the runoff for different areas. The runoff
is fairly well distributed throughout the valley. o

Inflow and Outflow

There is no inflow into Nevada from Idaho 1n the Bruneau
River Valley. The greatest part of the outflow from Nevada occurs
in the main channel of the Bruneau River but some cutflow occurs in
Sheep, Cottonwood, and Cat Creeks. The total outflow. based on
geometry of the channels near the State line, was computed to ve
about 96,000 acre-feet per year with 90 percent occurring in the
Bruneau River and about 10 percent in_Sheep,.Cottonwood, and
Cat Creecks. ' 4

Jarbidge River Valley

Drainagé
The Jarbidge River Valley is & north-trending valley in the
central part of the Snake River basin in Nevada. It includes the
drainage ares from Elk Mountain west to the eastern drainage divide
of the main stem Brunenu River near the State line. The

n,
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Table 1Z2.==Migcellanedus streamiloy measﬁrements

made- in- Bruneau River Vallev

A G

. Map ' Discharge '

¢ . Stream name ' . - Locationli 0. ' Date - {cfa)
Bruneau River , 42/50=20 60 2-1162 1,890
. : e 12
Qe 5+62 2.0
gm §-62 1.7
3-15-63 . Wh5
5"3 0"63 1 - g
6-11-63 6.0
7-~11-63 L8
3"30"" 63 l i-’5
Lnlb=6& 4.9
4236k 3,79
Se24r 64 .56
6~16=64 1.93
. 7= Erbl E T BG
1 ) fe12=64 .70
Bruneau- River 4£2/56-18 61 11=16-61 1.79
.t ) 4-11F62 ?-46
' 4L=25-62 4,24
5=30-62 b &4
Hw19=62 1.35
7ell=62 . 59
: . 3= §0=062 Bl
Magon Creel . 43/57=36 62 9=13-47 0
Bruneaw River _ 43/57-26 63 3-14=63 .2
Seventy=58ix Creek 44 /57-13 64 0- 5-~§2 -1
Gu §-62 C .l
3-19-63 -5
5m24=63 16
5-30-63 1,57
6-11-63 5.54
7~11-63 55
} 2=14-63 .05
§-31-63 .05
helb=64 11
o Lm23-54 C L 6.207
- 5=24i- 64 - 2.85
e 5-16-64 - . 5,10
7= 9=B4 1,11
i : : 8m12-64 L .15
Seventy-5ix Creek &4 /57-23 65 3-14~63. .5
Badger Creeck bh/57-27 66 8-14-63 0
C 10~ 0-64 .1
9~ 7-65 .1

L6,



Table 12.~~Continued

- A .
S
.l e—— - . -

rres n sank/ 0 HEp . Discharge
Stream H%TF“ | :F.??catio . © ne. . Date | (ofs)
Cooner Creck _ L5/ 57=25 57 O-14-47 T 1.4
¥ | S Lt 7-31e57 10 hlCO%
Doo L L4 f57-16 .68 - 9-13-47 o
- . ‘ ' 7=30=57 2.10%
. 5=14~63 2.39
10~ 5~064 30
Qe 765 3,79
Deer Creek o 65575 &9 f=14~563 .2
‘Fawn Creek : 465/57~29 70 81463 G
Qottonwood Creelk  A5/57-18 71 HENREE: 3
Little Cottonwood - do, - 72 gu14-63 B |
Coon Creelt ‘ 46/57-31 73 . Qmi3=i] 1.4
' - 8-14-53 3,50
s - L= LO-65 11.0
Bruneau River - . 46/ 565 74 11-16=61 2.01
| 21162 2,120
4=11~62. 350
L= 2067 © 559 ¢
5-29=-62 £33
T p=20=62 294
7=12-62 61.5
= 9-62 21,0
. Srl7-62 14,6
Qum, 762 ‘ 3.0
§30203 256 -
6 4=63 1,270
7-11-63 ° R+
Oe15-63 21.%
fe30-03 : 15.2
h=17=04 600
a2 - 04 314
Rep2=04 312
6=16-64 291
7 =G4 B1.2
S 5m12-64 17.2
Meadowr Ureek o A5/56-7 L4 7-15~53 1.01%
- Do, : 46/ 55-25 75 Qw1247 .0
Telephone Creek 45/55=34 77 7+ G6-=53 1,53%
Terngasee Crack - ) L6/ 5617 73 7= §=33 1.07%
Meadow Creek ' Le/56=5 79 Hw29=53 G.93%
- ‘ O ¥=02 1.0
5-30-63 256
o &~63 COBAD .
G-15-03 70.%
7~11-63 1k.4
N=-15-63 ‘ 1.0

47, | -



Table 12.,~~Continued

48,

Strean name TLocazion:/ Hap Late Dlﬂﬁgafge
' no. CE:)
‘Meadow Creek L6/56%5 70 3=30-63 - G753 -
' : Lulb=04 135,
. L2204 592.9
- 5=264~04 50.7
5=10~54 25.4
7~ 0-64 G.02
§=-12~04 A0
10= 7~04 1.25
Om 7=0G5 2,70
510-96 10.5
Lm1l= 00 27.2
5"17“"‘66 1406
Me9donald Creel 4.7/55=33 20 11- 4-062 .2
5=31-63 14,0
(G-15-63 20,4
7-12-063 T 2.99
0-29~63 LW 28
© Lm3H=64 s
N=24e00 22,3
G=17=04 16.0
7= 7-64 6,97
) o-11-04 1.75
Doe 47/55-22 H 7= -7-53 3.01%
Do, &7/56-17 H Om1G=47 ol
Bruneau Iiver 4£7756=16 o 7=12=-66 5400
Herritt Creelk LB Ehat o4 0=15~03 «5
Sagehen Creek £6/54~3 85 0~15~63 .1
Merriti Creel 47/ 5434 of 0-17-53 . 70%
Sheep Creel 47/56=3 3 5-17-53 2. 40%
7-12-60 «77
Little Salmon Creek 47/ 5414 it 3~15-03 .1
Salmon Creal: do. 59 0-15-63 .1



Table 12,--Conzinuge:!

;-

r— R

" Btream name anationl/ ﬁig Date - Dlizgﬁifg
L i e ' 5
Cat Creelk S (a) . 90 Qm Lm(2 o
“ v 10-11-52 0
. 3-20-63 .2
5-31-63 1.5
G- 2-563 34
G=15-G3 9.37
. 7-12~63 .02
. fu20-63 o
; 10~ 3-63 9
‘ L=17~64 22
: 4-21~64 072
=28 =58 4,30
e 7"61} 060
$=11-64 0

-

rlarii= #

1. Locations arve given in order by toungaip, zange, and section.

Thus,

42/50-20 is Ts 42 H.y D 58 Eu, sec.s 20 of the Mouni Diablo bage linsa

and_meridian.

* - Purnighed by Btate of Nevada Tisgh and Game Cormission.

@ T+ 16 Ss, T 6 I., scc. 15, Boise base line and meridian.

ha,
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Figurc 8, —Graph of monthly discharge as a percentage of mean annuai discharge of the Bruneau River near

Rowland, Nevada {(1814-18).



. Table 13.-~Estimated average annual runoff in Bruneau Rivew Valley

(Dunoff values rounded to tuo figures)

Area L. Est.imatecil runoff
— (Percent of -(Acre-feei (Percent of
Location _ Acres  noff area) _ per year) total wunoff)

Area west of Bruneau River. i ) : ,

and south of lat 41°46' N. 70,070 22 17,000 .16
Area west of Brunedu River - R '

and north of lat 41°46' W, 122,600 37 42,000 40
Area east of Bruneau River

and south of lat 41°46' N. 77,920 24 : 34,000 32
Area west of Bruneau River . : g ‘

and north of lat 41°46' H. 54,980 17 i+ 13,000 12

Total (zounded) 325,600 100 110,000 100



southern end of the valley is mountainous with steep slopes,
whereas the northern part of the valley 1s a relatively flat,
north-dipping tableland with the streams in nearly vertically-
sided canyons. The Jarbidge River and the East Fork Jarbidge
River are the main atreams in the valley. These streams originate
in the higher parts of the Jarbidge Mountains and flow north

into Idaho, where they join the Bruneau River. Several other
small streams originate in Nevada and flow north inte Idaho,

such as Dorsea, Columbet, Buck, Rattlesnake, Polson, Spring,

Pole Flat, Cherry, Anna, Three, Deer, and Deadwood Creeks.

Most of the streams in the area are perennlal- except those

east of and including Poison.Creek, which go dry during extremely
dpy years.

Records Available

No gaged streamflow record has been obtained in Nevada in
the Jarbidge River Valley. R

The. East Fork Jarbidge River iz gaged about 3 miles down-

- stream from the Nevada State line. This gage (East Fork Jarblage
River near Three Creek, Idaho) is about 2 miles above its mouth
in SELSE: sec. 14, T, 16 S., R. 9 E. Records are available for
this gage from October 1028 to March 1933 and September 13953 €0
the present time.

Within a few miles downstream from the Nevada 3tate line
short-period records of streamflow are avallable for Three. Cherry,
and Deadwood Creeks and East Fork Bruneau River which originate

" in Nevada, The gage name, location, and period of record are
shown in the Tollowing tabulation for these statlons.

Fage name Location Period of record
Three Creek near Sec. 27, T. 1% &., R. 11 E. December 1912 to
Three Creek, June 1914, March
Tdaho to June 1916
Cherry Creek near SEf sec., 32, T. 15 8., December 1912 to
- Three Creek, R. 11 E. June 1914, March
Tdaho to June 1916

Deadwood Creek near Sec., 19, T. 15 5., R. 12 k. December 1912 to
Three Creek, Idaho June 1914, April
to June 1916

East Fork RBruneau Jec. 7, 1. 16 3., K. 11 E. hecember 1912 to
River near Three June 1914, March
Creek, Idaho ‘ to June 1916




' Miscellaneous measurements ol streamflow have been made on
most of the streams in the valley during the present investigation’
and as a part of an investigation of stream systems by H. C.

Rigge of the (Geological Survey. Miscellanecus streamflow measure-
ments also were made by the State of Nevada Fish and Game Commis-

sion. :

Table 14 summarizes the monthly and annual flow of the East
Fork Jarbidge River, near Three Creek. The data for the miscel-
laneous measurements are shown in table 15. Gaging stations and
miscellaneous measurement sites are shown on plate 1.

Characteristics of Streamflow

The Jarbidge River Valley in Nevada reflects a more dominant
influence of snowmel® runoff than the other valleys in the Snake
River basin., The data in table 14 indicate and figure 10 1llus-
trates the annual streamflow pattern for East Fork Jarbidge River
near Three Fork, Idaho for the water years 1954-05. The major
discharge occurs as snowmelt during the April to July period.
During the 12 years of record, 78 percent or more o[ the annual
digcharge occurred during the April to July period. -More than
60 percent of the annual discharge occurred durlng the two months
of May and June, except in 1954 and 1965 when 58 percent and 54

. percent occurred, respectively. The maximum instantaneous peak
flow was 693 cfa on June 24, 1962. The low {low period generally
occurs from September to Jahuary. The minimum instantaneous flow
was 0.7 cfs on December 23 and 25, 1062.

Fatimated Runolf

The average annual runoff in the Jarbidge River Valley, based
on runoff-altitude relations, iz estimated to be 98,000 acre-reet,
The runoff is well distributed throughout the valley. Table 16
summnarizes the runof'f for different areas. :

Tnflow and Outilow

There is no inflow into Nevada in the Jarbidge River Valley,
The major outflow From Nevada occurs in the Jarbildge and Fast
Fork Jarbidge Rivers. The total outflow, based on channel geometry,
was computed to be 93,000 acre-feet. The Jarbidge and Eaét Fork
Jarbidge Rivers (including outflow from Buck Creek) discharge
about 73,000 acre-feet. The remainder of about 20,000 acre-feet
f'lowing out of the State of Nevada is streamilow largely in
Columbet, Rattlesnake, Sprlug. Tole, three, and Deer Creeks.
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Percentage of mean annual discharge
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Figure 10,—Graphs ot menthly discharge as a percentage of mean annual discharge of the East Fork of the
Jarhidge River near Three Creek, |daho (1954-65).



. " Table 16.--Estimated average annual runnfi in Jarbidme River Valley

(funcff values rounded to tio fipures)

o ~Area — Estimates runofif

R : - - . (Percent of (Acre~feel . (Percent oi

e 'L‘Dcatim.l'i ol ACres  inoif. acea) . per .‘Ieal")-f_.tOtS’_l.l‘unfof)
Area wvast of Rattiesnake Creel: . 60,7G0 LG _ 37‘,'000 - | 38

Area baetween P..attlesnal:e;‘.Creél; i ) o . c

and East TFork Jarbidge River 28,340 16- .. (. 20,000 . -20
Lrea east of East Fork : o . | -l | . L _
Jarbidpe River .. 77,250 bty 41,800 C 4z
Total (rounded) 174,300 100, 93,000 100



 ‘Owyhee River Valley
Drainage

. 'The Owyhee River Valley is a northwest-trending valley near
-the c¢entral part of the Snake River basin in Nevada. ‘The valley
is moderately mountainous, except Duck Valley in the northwest
part which has low- relief’., The Owyhee River: originates 1in the -
highlands in the southern part of the valley. The flow of the
Owyhee.River has been regulated by Wild Horse 'Reservoir since
March 1938. Several tributaries flow irnto- the Owyhee River, the
largest are those between Wild Horse Reservolr and Mountain City.
Many of the streamg are perennial. ' ot

- Records Available .

The Owyhee River 1s currently gaged at two. sites on the
main stem. The ga%e at the upper site, Owyhee River near Gold
Creek, is in NWiNWL sec. 25, T. 44 N., R. 54 E., about 500 feet
downstream from Wild Horse Reservoir. (See pl., 1.) Streamflow
records have been collected for the periods March to November 1916,
April 1917 to September 1925, and October 1936 to the present.

_The lower gage, Owyhee River above Chilna diversion dam, nhear
Owyhee, iz in NWL sec. 6, T. 46 N,, R. 53 E,, about 1,000 feet
downstream from Skull Creek. The gage was lnstalled in March 1939
and streamflow records have been contlnuous to the present time.
The Owyhee River was gaged at two other sites 1n the past. One
of these gages, Owyhee River near Mountain City, was 1n Swi sec,
35, T. 46 N., R. 53 E., about 1 mile downstream from California
Creek. Streamflow was recorded at this site from June 1913 to
December 1914, and December 1926 to December 1948.

The other gage, Owyhee River near Owyhee, was in Ej sec. 21,
T, 46 N., R. 53 E., about 40 feet above Jones Brook., Streamflow
was recorded at this site from October 1913 to September 1014,
April 1915 to October 1916, May 1917 to September 1919, November,
Decgmber 1929, May 1920, August 1921, and October 1921 to June
1626,

Records of contents have been obtained on Wild Horse Reservolr
at the dam from March 1938 to the present time. During the present

invéstigation miscellaneous measurements of streamflow were made

on most of the tributaries to the Owyhee River and also on the main
stem. Miscellaneous streamilow measurements also were mwade by the
State of Nevada Fish and Game Commission.

Table 17 summarizes monthly and annual streamflow at the
three gaging stations. The recowrd rov the gage at Mountain City

58.

‘.



*Ipoh 137®iL DPIPIOIDI UMEITUTH ¢

vxeak 93BN PIPIOOST UNWINEM @

€6, €06 - €2l €Ty L8 g0l 608 gtz 9T 9'6T | 01 © €8 Q°ZT wauem wi
9ig, - 501 SIT . 857 659 96£°t  86T'T  LIE 80T © gYT.  GET  gT6¥ IS uwAuow el
6E1 2*0s grgd . §11 19¢ ,e:ﬁmw 658 801 - ©Tg%. il 3 S A % - A V14 ;mmmnmbﬂ
: CO=07G] mwwmw‘nmuma Humldmmmew nmmﬂhﬁo‘umma WRL DOTSIJATD mmanu.m&uﬂm.umbwm IBYAMD
951 q £’ . o €T . $'% FAK-T ORI 474 4 £ 9 T Z*%  6°7 yaiuew curH
i, AN K Q"1 - -S°tE €Iz £EOG Z58 - BO® E£7CE . &€ &°%E S0 LT waubtl *Xey
c'ie 3 R 1 Rt A A A ETT 9ZL 90c 5*Z5 Brel £° 1L L1721 - 8%l £5*g . °fexary o~
: : ‘ : . . L L T TN
w_nwDﬂumﬁﬁmmu.ou SUTAdy [L-0Z61 SiBoX I93EA 07 epeARN TAITD UTBIUNCH 1B JASATY mwnhmc
§eg5 o T 0El ¥ g9 £11 - 81T e9i e*ie ol - 0L 10 £eel 'L yIuom tuid
11T, gris . 391 BT gge - 88L - BEC'T - wEz 01 601 819  .1'8%7 9°05 uwduem “uBy
60T ° ~9f%S  £°90 Z01 201 01€ ©  GEE ¥01 5TiE T/ S AN k) S A 74 ‘edeaaay
- ._dmmwumﬁnwww.Mﬂwuzmu m¢|mmmw.mmmuﬁ‘ymuﬁa‘uom mmmemE whuww TTETINoN TE I5ATE SOGARD .
S'zly LT §°L  §USE %2 0 9 o 0o 0 . 0o 0 uuewm cugy
0788, - .- T0T gST - 0% %t T 00% 695 0neT Bl LT ET6T . ST E£7Z¢  WAWOm tHEH
£*e7 By 760 . TS %38 €01 5'9% LT 160 91'1T - o%°L 6E7E  T'Z1 .‘mmmumbﬂ

CG=3CaT mummm|umuma a0l TBPEADH .Mwmuu vwoﬂ ummﬁ.wwbwm mmw%zm..

zesx ©  radeg .mmm‘u“_hﬁmh aung fept | eAdy . ovaem *qag swer - +3ag  tAON *190

REFREL kmpww.wmnmsc 342 U7 SOULIEIS DUISER IE S0 UI 'ACI]OROIls 30 MumEHﬂmnt.mﬂ aTqel

&



ig divided inte two DEPlOda: before regulation (1928 through '
1937) and after reégulation (1938 through 1943) for comparison

purposes. The data for the migcellaneous.measurements are listed

in table 18. The locations of the gaging. stationm and miscel~"’

laneous sites are shown oh plate 1.

Characteristics of Streamflow

"The ddtd for the gaging mtationo llsted:in table 17 |ndicate
that May has the largest monthly average streaml{low:at the gages
near Gold Creek and near Owyhee but the 1arge%t monthly average
streamflow was 1n April ai the Mountain City’ gage for: the. reler-
ence periods of Pecoro

Inutantaneous peak flows have been’ record@d as;

Gage, near GoldCreek 1,810 cfs Moy 5, 1922
Gage, at Mountain City 1,830 cfs April 20, 1936 ‘
Gage, near QWyhée = 2,710 cfs  May '3 (DT 4)5 1952

Periods of no flow have beén recorded many tlme at the gdge

near Gold Creek, and in 1931 and 1934& at the gage at Mountain
City. However, the minimum fiow for the 1940 -65 period ‘of record
at the gage near OWyhee was 1.8 ef's on Navember 16, 1961 :

Genﬂrallyj thenﬁ the flow of the Owyhee River is Qulte .
variable but is greatest ifh the spring during the snowmelt per;od
The seasonal pattern of flow prior to regulatlon by Wild Horse
Reservoir is graphically shown in figure 11 and is based on the:
period of record 1928-37. - During the April to June period, about
82 percent of the discharge ocuvurred during the 10- water years’
1928-37, .prior to Pegulatlon from Wild Horse Reservoir,

The graphs in figure. 12 ShOW the EHHQEIZSLPEdmilOW pﬂtterﬂ
for OQwyhee River nean Gold Creek, Qwyhee River at Mountain City,
and Owyheec River above China divernion dam near Owyhee for the
period since regulation by Wild Horbe Reaervoir. The. graphs
show that regulation has increased the July to September {low of
the river below the regervoir.. Bazed on the Pecorda of the '
Eage at Mounhtain City, the July through & eptember flow 19preueuted
about 2 percent of the average anpual flow for the period 1928-37.
However, after: Peguldi1on the July through September flow repre-
aengeiaabouf ]8 percent of the avera&e annuﬁl flow for the perlod

193 -

.EﬁtimaTEd Runoff
Takle 19 ShDWc thdt the estimated average annual runoffl,

based on runoff - ~altitude relations in the Owyhee River Valley ig
roughly 120,000 acre-feet per year, QbOHt B2, DQD acre-feet,

60 . B .



Table 1J.-=Migcellaneous streamflow measurements

macde in the Owvhee itiver Valley

Stream name Lacationl/ kap Date Discgaﬁge
_— N0« {cfs)
Owyhee River 41/55=3 1 7= 6=066 0.C0
Do. &3/55-4 2 7~ 6-66 .09
Deep Creek 43 /54-20 3 7-12-57 O2%
Do, 43 /5421 L 712457 .09%
Do 43/54-14 5 7-12-57 2, 50%
Do. do, 7- 6=66 «20
Martin Creek Lh /50618 5 7=-17=53 2.,07%
Pearod Creek LA ] 5524 7 7-17-53 2.10%
Do, L /55-28 3 7=13-53 1.,98%
Do, 4L/ 55-32 9 7~ 6-6b .15
Beaver Creel Ly [54=27 10 11~ 4~-53 1,00%
Do, Ly 54+23 11 7~ 4=65 .21
Badger Creek 44 /53=5 12 10~10~53 J06%
Allegany Creel 65/55-18 13 F=14-53 o 3%
Do L5/ 5425 14 7-14~53 ey
Trall Creelk 46,/ 53~16 15 7~ 7-66 1,09
Hutch Crecl L4 [ 531G 16 7- 7-66 e 20
Califormia Creek 4675435 17 7-21=-53 L S5G%
Do &6/ 54-21 15 7-23-53 LA0%F
Do. 45/ 54~5 19 7~23-53 1,00%
Do, 45/53-1 20 7- G-566 1.50
Slaughterhouse Creelk 46/53-26 7 T G0 .03 E
Skull Creel: 46/53-6 22 7~ 6=86 .62
Cuvhee River &7/52-9 23 7~ 68D 13.0
Thacker Slough (a) 24 7~ 6-0b6 1.0¢
Billy Shaw Slcugh (b) 25 7= 6=56 0

1. lLocations are given in otrder by towmship, vange, and section,

B

Thus,

location 41/55-0 is Towmship 41 North, Range 55 East, section § of the

Mount Diablo base line and meridian, except as otherwise noted.

%  Purnished by the State of Nevada Fish and Game commission.

E Estimated.

a Abautr 0.9 mile north of State line.

[+ At State line.
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Percentage of mean annual discharge
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Figure 11.—Graph of mantbly discharge as a percantage of mean annual discharge of the Owyhee River
at Mountain City, Nevada prior to regulation {1328-37).



Percentage of mean annual discharge

300 —
Owyhee River near Gold Crask, Nevada (1338-65)

200 = EXPLANATION
Quartiles

— — == =Mecedian

1060 —
o [~
500 —
400 — Owvyhes River at Mauntain City, Nevada (1938-48)
apl  EXPLANATION

Quartiles
— — — —Mudtan
200

100

400 —
Dwyhee River abuve China Diversian
naar Owyhee, Nevada (1940-65),
00 ExpPLANATION
Quartiles
- — — — Madian
200

100

0 l I 1 ] | I | I I l
Oct Nav Dec Jan Feb Mar Apr May June July Augd Sopt

Figure 12.—Graphs of monthly discharge as a percentage of mean annual discharge of the Owyhes River




. . Teble 19,--Estimated average annual runcff in Ouyhee Rdver Valley

(Buncff yalues. rounded- Lo two figures) C e
Area Estimated xunoff
(Percent of  (Acre-feet (Percent oL
Locatien Acresn runof_'_.n:l are:—l) par year) total ru_rﬂff!
Area west of Owyhee River o ‘ . BT
draining Independence : . _ : o
‘Mountaing - .. - 155,200 48 _ 52,000 .. b5
Avea east of Owyhee Rilver . 173,100 - 52 - . 64,000 o 55
Total *. .  ° 331,300 100 120,000 ~ 100
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or 45 percent of the total ruﬁoff; is supplied from the area
west of the Owyhee River, and about 64,000 acre-feet, 'or 55
percent, 1s supplied from.the area east of the Owyhee River,

Tnflow and Outflow

No appreciable inflow occurs from Idaho into the Nevada
part of Owyhee Valley. Blue Creek, which drains from the north,
Joins Owyhee River about 5 miles north of the State line.  The
main part of the outflow to Idaho in Duck Valley occurs in the
main channel of the Owyhee River and the Main Canal. Small
amounts discharge through Thacker Slough’ and.Billy Shaw 3lough.
Ground water rises in the lower parts of Duck Valley in the
vicinity of the State line and possibly elsewhere. Much of the
low flow in-Thacker -Slough is .from riging ground water. -

The estimate of average annual outflow, based on measurements
of chamnel geometry are: main channel Owyhee River, 80,000 acre-
feet; Main Canal, 19,000 acre-leet: Thacker 8lough, 800 acre-feet;
and Billy Shaw Slough, 100 acre-feet. The several estimates are
considered reasonable indicators of the magnitude of flow excenpt
that for the Main Canal. Measurements for the Main Canal probably
give too large a value when correlated to an annual amount. This
resulte, in part, because during the period of use the flow would
tend to be relatively stable and the channel form would reflect
this feature, but for part of the year no flow would be routed
through the canal.

Provisionally, the average annual outflow through the canal
may be roughly 9,000 acre-feet. Thus, the combined outflow from
Nevads is estimated to be about 90,000 acre-feet per year.

South Fork Owyhee River Valley

Drainage

The South Fork Owyhee River Valley is a northwest-trending
valley in the west half of the Snake River basin in Nevada. )
Independence Valley in the southern third of the area has mountains
bordering a relatively wide valley floor. The northern two-thirds
of the valley is a relatively flat tableland with streams in deep
coulees. The South Fork Owyhee River originates in the sgouthern
end of the valley and flows northwest out of the State. Bull Run
and Deep Creeks, the largest tributaries, flow into the South
Fork Owyhee River above Chimney Creek and lncrease the flow of
the river. Below Chimney Creek, evapotranspiration reduces the
flow somewhat in the 3outh Fork Owyhee River. Most of the
tributaries south of Bull Run Creek are perennial. Several of
the tributaries have reservoirs or stock ponds on them. The v .




principal- reservolirs are: Sheep Creek, Chimney Creek, Wilson
Creek (capacity, 10,468 acre-feet),. Rawhide (capacity, 1,540
acre—feet?, Bull Run (capacity, 1,246 acre-feet),-and .Deep
Creek {capacity, 940 acne-feetj. : .

Recordg Available

The South Fork Owyhee River currently is gaged at two
sites on the main stem. The gage at the upstream site, South
Fork Owyhee River at Spanlsh Ranch near Tuscarora, 1s-in NW&Nw
sec., 30, T. 41 N.,-R, 52 E,, at a point about 0.2 mile downstream
from Hot: Creek. The gage 'was 1installed in- August 1959.and stream-
flow records have been continucus to’ the present time. ‘ :

The gage at the downstream site; South Fork Owyhee Rlver ,
near Whiterock, is in NEX sec, 16, T. 45 N., R. 49 E., 500 feet
downstream from Rye Grass Creek. The gage was installed in
October 195% and streamflow records have been.continuous to -
the present time, ‘ ' o ‘ . .

- A short partial récord of South.Fork Owyhee River (South
Pork Owyhee River near Deep Creek) was obtained: between May 1921
and December 1923, -and from April to September 1924 at a site ,
in NW{ sec. 29, T. 42 N., R, 50 E., about 3-mile downstream from
Red Cow Creek. - . : o

A ‘short seasonal record of South Fork Owyhee River streamflow
(South Fork Owyhee River near Tuscarora) was obtained from May-
to November 1913 inh sec. 28, T. 40 N,, R.-52 E., about 2 miles
upstream from Taylor Creek, : S ' L

Jack Creek, a tributary to the South. Fork Owyhee River
currently is gaged at a site in the NWESEL sec. 25, T. 42 N.,
R. 52 E., about a quarter of a mile below Schoonover Creek.
This gage (Jack Creek below Schoonover Creek, near Tuscarora)
was installed July 1962 and streamflow records have been contlin-~
uous to the present time. Twelve years ({(June 1913 to June "1925)
of strzamflow record was obtained on Jack Creek (Jack Creek near
Tuscarora) at a site in sec. 35; T. 42 -N., R. 52 E., :about 2
miles below the present gage slte and 8 miles upstream from South
Fork Owyhee River. L '

During tine present investigation, miscellaneous measurements
of streamflow were -made on most of the tributaries to the South
Fork Owyhee River and alsoc on the main stem, Miscellaneous stream-
flow measurements also have been made by the State of Nevada Fish
and Game Commission., : B L S
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“Pable 20 summarizes the monthly:and annual streamflow .of .
the SolLfh:Fork Owyhee River.at,two sites, 'at Spanish Ranch'
and "near Whiterock' for.the respective periods.of record.
The data for the miscellaneous measurements”are.shown in table
21. Gaging stations and miscellaneous measurement sitesd are
ghown on plate 1. F T

" ‘Characteristics-of Streamfllow. N »

| iThé data.in:table.20 and:the-graphs in figure 13 indicate .
that the streamflow in,the. South Fork Owyhee River Valley occurs’
principally in’ the spring and-is derived mainly'from.snowmelt.
The record for South Fork.Owyhee:River:near Whiterock,indicates
that more fthan 70 percent of the annual discharge occurred during
the 4-month period:Marchuto June in 8, of 10 ,water veaps. (1956-65).
The' othér 2 years had high'discharge in February, Similarly.
68 percent or more of the annual discharge of Zouth Fork Owyhee
River at Spanish Ranch near Tuscarora occurred guring.the H-month
period March to June in 5 of 6 water years (1960-65). A large
portlon of the discharge can occur during a single month. For
example, the.discharge for June 1963 at Spanish Ranch, was 49
percent of ‘the annual.discharger and.-the: discharge, for June 1963
near Whiterock was ‘55 .percent of. the annual. discharge. e

r

For South Fork Owyhee River near Whiterock the instantaneous
peak flow was 3,830 c¢fs on June 5, 1963. For South Fork Owyhee
River at Spanish- Ranch the instantangous. peak, [low was 4,130
cfs on February 10,. 1962. Low flow-at the. two gaging sites .
peneratly spans a period of # or 5-months beginning with, August.
No flow has cccurred at the Whiterock gagetdupipgfbd@oben 1?}2,
1955 and September 17 and 28, 1560. The instantaneous minimuam
flow at the - 'gage .at Spanish Ranch of O.H,cfs,occurred,on-August
22 and 23, TO60... . . . . T T

RIS  Estimated Rupoff . . . =
i i7The~§venégeﬁanhual;Punoffleétiﬁaﬁedkﬁy dse of runoff-altitude
rélations in the South Fork. Owyhee Hiver Valley_is.lgogooo acre -
feet.' Pfable 22 summarizes the runoff for different areas,

P e -

Inflow and outflow S

~.. " Nearly all the outflow. from Nevada -occurs. in the maln channel
of 'the. South Fork Qwyhee River. The other outflow and fthe inflow
is small "and may be considered negligible. ;ﬂpemtotalgdutflow
'near the State line, based on the geometpry of .the channel, was
computed as about 100,000 acre-feect per year..

67.



1 .. - . - f
. - . *382f 293BM HOPICODT UNBTUTH ¢
B _ *2p94 383BA DIPIOTAI WLNMIXEY B
991 q 9L%E 567 Z'ST C T°6T. ' BU6L - 9°WT  9°EZ  0*9T  £*€T  I¥L.  0°%T - Z'I1 yIuow *uIy
£d1, O0°1f 6'8T 8°%9 6€€ . §6C 732 LOT 20T LTS 0 -ytHE- . 6°%C  £°07 yauom txey
7*98 LTyl g0 Tt 961 - 65T 45 SR A1 C*oL 2rZZ - #°51 FA N 991 afe19sy
o wmuome m«mmw‘uwuma 167 TEREADR TedGiBOSNT JESU (ouBy Ssulidg UsTuBdg 1B ISATY S{UANQ A0 YANOG
926 o . 6E°T. 66°C  095°9 T 91 ‘9%6Z. 64§ 8Ly ¥'19 - T 81 €701 _gl'T wIuom ‘um
- S9Z, . 8'15 BBt #01 Ao [AtTAR T “RsE b8 . 01¢ 21 €8S - hYet Yauom XY
25T . 8°ST  O%LT  S8°1S [A%1% cay g6¢ 631 €91 e'we 1°Cs g°gg - ¢*0¢ s3exaAay
PR _ i TO-QGGL SATok A9Bh A0T 'EPBASWM J0XSTTUl JBoU “I9ATY -YIUARG RIOL YINOG - w ;
aesg  +adsg  Bny  Anf, . sunp  Leio tzdy *ZEM *92d - CuSC | *23Q . *AOR 390

. » . -

M -

Wmﬂmb I9ATY 29UAN] Mu.om.suﬂow Ul SUCTIE}S dUTGEo 3P ..nmmu ug - "ASTIWBSIRE O %3 Te=*G7 21q8L

5 .
b
. '

{ ® o

68,



Table 2l.==HMiscellaneous streamflow medsurenents made

i&m§0uth‘Fork'DﬁyHee-River Valley

Stream name Locationl/ - Map Date Discharge
' - NO. (cfa)
McCann Creek 39/51~7 - 26° 7~ 9=566 ° 0.26
Do. 39/51-0 27 7- G=56 J93%
Water Pipe Canvyon 39/53-1% 20 ,  6=22=54 1,060%
Taylor Canyon 39/52-23 20 . . 7= 7-66 .53
8ix Mile Canyon &0 /5124 30 7= 9466 ° .07,
Burns Creel: £0/53=19 31 6=28=56 J61%
: Do, . dos 32 7- 7-66 .71
Chicken Creek 42/53-30 33. . 7-12-57 - 6,014
‘ Do, do.- TP 0-26-57 LOL#
‘Boyd Creek 42/53-30 34 7~12=57 . 00%
Marsh Creek 41/52-2 35 6=25~66 . 5.90%
© . Doe do. 36 7- 7766 1
Hot {reel 41/52-20 37 7- 9=066 .91,
Peep Creel 4£2/52-1 384 7-12-57 . L62%
Do. i+ do " 9-12~57 .50%
Do, 42/52-5 39 7-12-57 LOO%
D0 ., do. . R 7~ 71-66 T
Da. 42/51=11 &G T7-12-57 2. 44%
. -Do. A0a 9-27~57 L06%
Cap Winn Creel 43 /53=7 41 7-17=57 2.89%
Do © dos . 9=27=57 1.72%
Blue Jacket Creek Lé /5227 42 Fm18a57 4,92%
Do. dos : 'G=27%57 L0
- Do, 44,/52-23 43 .7-18~57 2.4b2%
Columbia Creelk 43)52=2 bl 7~ 7-66 3.58
Bull Run 43/52~14 45 -7-17-57 T
Frost. Creel &3 /5330 46 7=18=52 0T
Do 43/52-23 &7 7=17-57 1.72%
Bo. dos 9=27-57 . S54%
Bull Run 43/52«15 48 71357 22.3%
Do do. iFm Jub6 2.42
Dove £3/52=-5 &9 '7-13-57 21.3%
Do, dow - 9w27=51 3.79%
Dunn Canyon 64 /52-10 50 7~ 7=65 2,03
Silvér Creek - 44 /51-1 51 7= 7-66 43
S.F. Owyhee River 4?[51-23 52- . 7= 566 1045,

1, TLocations are given in ovder by tounsnlp, lanoe

and seciion.

Thus,

location 39/51-7 is 7. JD M., Ra 51 Fe; sec. 7 ol the Mount Riablo basa

line and meridian.

% _ Furnished by State of Névada Fish and Game .Conmission
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Percentage of mean annual discharge
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Figure 13.—Graphs of monthly discharge as a percentage of mean annual discharge of the South Fork of
the Owyhee River.



" Area of the Independence

Noxth of Red Cow\CreeL ﬂ:

Table 22,~--REgtimated average amnual runoff in South Fork Owyvhee Rver Valley

o~

ﬁnno_; values-rbunded £o

e figures)

Area

Estimated runonf

. R - “(Percent of.
Location : Acres . runofn area)

(Acre-:eet

(Percent of

.per year) tota1 runoxf)

Mountains.north of -
Deep Cleek, above: 6, ODC-,

foot sltitude | . 86,360 o

TArea of the Independence

Mountaing east oL SOULh
Forlk: Ouyhee River and

t
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East ‘LittIle Owyhee River Valley:'
. Drainage

. The East Little Owyhee River Valley is a north-trending
valley on the western end of the 3nake River basin in-Nevada,
The upland of the valley is relatively flat with the streams in
deep canyons with vertical cliffs. The west sideé of the valley’
1s formed by a part of the Santa Rosa Range., The main stream
in the valley is the East Little Owyhee River which-originates
on the southwest part of the valley and flows out of Nevada in
the northeast corner, Several tributaries, the two largest
are Lake Creek and Raven Creek, flow into the East  Little
Owyhee River, The streams are ephemeral 1n the valley, except
the intermittent upper reaches of those draining the Santa Rosa
Range. Most of the streams have several stock ponds.

Records Available

No gaged streamflow records are avallable in the East Little
Owyhee River Valley. During the present Investigation, miscel-
laneous measurements of streamflow were made on Ravén Creek, Lake
Creek,. and East Little Owyhee River, Data for® the miscellaneous
meagsurement sites are listed in table 23 and locations shown on
plate 1. ' - e e )

Characteristics of Streamflow

The streamflow in the Bast Little Owyhee River Valley is
very erratlc with respect to time and amount. DMost of the
streams on the west side of the valley draining from the 3anta
Roca Range Tlow at times each year during the spring snhowmelt
and after heavy thunderstorms. K¥lsewhere, streamflow haas even
shorter duration.

Estimated Runoff

The average annual runoff in the East Little Owyhee River
Valley, based on runoff-altitude relations; 1is estimated to be
17,000 acre-feet. It is estimated that 88 percent of the runoff
is supplied from the Santa Rosa Range which represents only 12
percent of the area of the valley. The estimated average annual
runoff is summarized in table 24.

Inflow and Outflow

There 1s no appreciable inflow from Idaho into the Nevada
part of the East Little Owyhee River Valley. The only appreciabile

outflow from Nevada occurs in the stream channel of the East Little -

2.
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=" fPable 23.~-Miscellaneous streamfloy measirenents TR e
<o 7 in East Little Ouyhee River Valley~ - I
- - . . e S
- ot 1/ Map — - --- Discharge - -
_ Stream name Location= no. Date __(efs) .
East Little Owyhee™ - . ST ‘ . ' ;q-
River 45/43-28 53 I~ 3-606 0,76
East Little Owyhee . o D
River S L 46/45=20. _ 54, 7= 3-06_ Q-
Lake Creek L8 /66=20. 55 782667 - -0
Unnamed tributary 46/63=20 56 7= 066 0
East Little Ouyhee
Riveyr 47767-23 57 7= 8-~06 0
Raven Creek 46/43-20 58 7~ 8-66 .00 E
Raven Creel &7/ 64=-23 59 T~ =604 0

1. Locations are given in order by towmship, range, and section. Thus,
location £5/43-28 is Ts 45 Nay De 43 E., secs 20 of the Mount Diablo base

line and meridian.

E. Estimated,

73.



Table 24.~--Estimated average gnnual runoff in Fast Little Owyhee Diver Valley

o

Tas L Ared e Lstimated runoif
: . (Percent o = (Lcre-feet (Percent of
. ch_a}tir_n}w_ . Acres runo’f area) ...per year). .. togal ru_gchf)
Avea-oi the Santa )
. Nosga -Range, above _
6,000 feet ) 52,750 12 : 15,000 .- it
Bemaining area
below 6,00C feet 399,500 23 2,000 .. 12
Total (Founded) 452,300 100 . o 17,000 136
g y ,
7. :



Owyhee River. The outflow, based on channel geometry, from the
East Little Owyhee River Valley is estlmated to be about 6 000 .

acre-feet per year,

Summafy of Surface Water. R

. The runoff in the Snake River pasin in Nevada is summarized
by principal valleys in table 25. Of the 680,000 acre-feet of
average annual runcff estimated to be generated in "Nevada, about
500,000 acre-feet or 74 percent leaves the State as streamflow.
Additionally, about 17,000 acre-feet of streamflow comes ‘into -
Nevada from Idaho dralnage areas. -The comblned gtreamflow from
Nevada to Idaho 1s estimated to be about 510,000 acre-feet-a
year.

5.
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Table 25.~~Summary of estimated runoff, inllow, and outflow

s - -wforcghe Snale River basin in Hevada = A P

L P . . ,: R L :
(Values, in thousands of acre-~feet, rounded to two figures) .

T Estimated W Estimated Estimated Estimated
crow oo dngflew . outflow .. net outilow . runcfi
. from Idsho irom-Wevada ‘from Mevada generated

7 valley (LY () (38(2)=(1)  in Nevada-,
 é6dsgfé£g¢& - - \l: T . 36.'3i.  _éB-. S f52 T
Salmon. Falls Greek: . . . do. o o 33 40
Bruieau Niver - 06 96 110
Jarbidge River - 93 | 93 98
Gwyhae River - 20 90 120
South Fork Ouyhee River - 100 100 140
East Little Ouyhee River —~ 6 4] 17
Total (vounded) 17 510 5GO 680




- " . .- b, .".,1_ »‘
HYDROLOGIC 'BUDGET ¢ '@ & -

L -

‘ The hydrologic budget for the Snake River basin in Nevada

. can be given in general terms. The surface-water part 1s nearly

- complete but data are not avallable to describe fully the ground-

' water part. This is closely related to the factg that:  the

. streams generally are in deeply incised canyons; and streamf{'low

" cand ground water are interrelated to such an extent. that the

flood-plain:areas-alternately functlon:as areas-in which the .
streama recharge the ground-water reservoirs anq_ground_water

discharges to the streams, depending on the relative stages of

. ‘the streams. Thus, during periods in which grouhd-water levels
‘are high, surface water may be rejected from the:ground-water
‘system that’otherwise would be potentiaf recharge. ., T

Evapotranspiration in the flood plalns removes. water derived

- from direct precipitation, surface water, and ground water, .

[ according to availability. The losses by evapotranspiration -
have been estimated and proportioned between surfacg-water, and ’
ground-water sources. The amount of ground water discharging,

to the streams and thence flowing out of Nevada- has.not been

- determined dbut 'is considered to be on the order of 10 percent
+*of the total astream outflow. . : a SR

Table 26 summarizes some of the inflow and outflow components
of the hydrologic system. Oply the overall relation between |
! inflow and -outflow. can be given as-neither the complete:surface-
water nor the ground-water system can be fully defined by avall-
able estimates. Thus, the sum of inflow cdmponénts'{l} and (2)
equals the sum of outflow components (5), (6), (8), (9), and -
. {10). Values-for several of the components are obtained by |
- difference, thus the apparant balance between inflow and outf{low
"1s not slgnificant. However, the various estimates. are considered
. to be reasonable and indicate the proportionate. distribution of
. water .within the hydrélogic system of the Snake River basin In
' Nevada. - .
. Comparing stream outflow from Nevada to runoff generated-
in Nevada.as 4 percentage gilves these valueg for the several
valleys: Bruneau-Jarbidge, 93; Owyhee River, 86; South Fork
. .Owyhee, T4 Salmon- Falls. Creek, 64; Goose Creek, 51; and East
"Iittle Owyhee,- 35. The indicated trend -generally illustrates
the relative effectiveness of the respective valleys 1n transe
mlitting runoff out of the area as streamflow. Thus, the
-Brurieau-Jarbldge stream system is the most.efflcient of .the
several valleéys ‘for transmitting runoff out. of the valley as
streamflow; and East Iittle Owyhee River probably is the least
efficient. L . . :

TT‘
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The perennial-yield of a ground-water system may . be taken
as the amount. of ‘water that can be withdrawn from the system .
for an indefinite-period of time without causing continuing . - .
depletion of storage or a.detérioration of water quallty beyond-
the limiktg.of-ecoriomic recovery.  Eeonomic feasibility inveolves
factors other .than the physical factors of the hydrologic system.
Pased on the .-hydrologic. system, the perennial yield may. be taken -
as the quantity of water eguivalent to the average natural: -
recharge to or discharge from the system,

On this premise, and using estimated ground-water discharge
to streams and by evapotranspiration values shown in table 26,
the perennial yield of the basin would be nearly 100,000 acre-
feet. However, if the development were favorably located,
lowering of water levels due to pumplng would result in inducing
additioral recharge that is now being rejected. In this case,
the perennial yield would be larger, possibly approaching the
estimated potential recharge of about 150,000 acre-feet. Further
development along the flood plains of the principal streams
coutd induce even more recharge which would be supplied from
what is now entirely streamflow. It is evident, of course,’
that the potential for a larger sustained ground-water yleld
could be increased through development, but large-scale develop-
ment along the flood plains alsgo could significantly affect
~ Btreamflow and exlsting water rights. The rapidity and magnitude
of the effect is largely dependent upon the relative distance
and distribution of wells with respect to the streams and natural
discharge areas. Spacing between wells and the pattern of pumping
also could significantly affect streamflow.

Provisionally, then, it should be possible to develop a
perennial yield of nearly 50,000 (46,000) acre-feet by salvaging
ground water now discharged by evapotranspiration. Areas in
which ground-water discharge by evapotranspiration could be
most effectively salvaged by pumping would be in the larger
lowland areas of Independence, Duck, and lower Salmon Falls Creek
Valleys. -Cyelic or seasonal withdrawals from wells one-half
to several miles from the main streams would have minimum effects
on streamflow. Withdrawals equivalent to the estimated ground -
water discharge by évapotranspiration, that is, about 15,000,
3,600, and 7,400 acre-feet a year, respectively, for Independence,
Duck, and lower Salmon Falls Creek Valleys, probably could be
sustained with 1little effect on streamflow from appropriately
spaced wells. Similarly, smaller amounts of ground-water
evapotrangpiration losses could be salvaged along the wider
flood-plain segments of the principal streams in the remaining
parts of South Fork Owyhee River, upper Owyhee River, upper

“ | 79.
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Bruneau River, upper 3almon Falls;@reek;'and-Gdosé Creek Valleys.

“Withdrawals much in excess.of the 50,000 acre-feet a year
of ground water -discharged by evapotranspiration-in-these -areas
would tend t6 decrease. stieamflow, but if such - -were desired,
could prove useful in partially regulating the amount of water,. .
either. surface or ground water, avallable through the year.- . -
The*ground-water -regervoir can:function much. in the manner of a
surface-water. reservolr but with a less rapidfeffeut ‘on the
flow system, ; : ‘ ; .
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CHEMICAL QUALITY

The analyses of 26 samples of water, listed in table 27,
provide some information on the chemical quality of water in
the Snzke River basin in Nevada. 7These few samplesa, of c¢ourse;
cannot be expected to fully represent the quality of water
throughout the bazin, particularly for ground water which is
subject to wide variations depending upon the rocks through
which 1t is movinhg and the relative position in the particular
ground-water flow system from which the sample was taken.

According to the U.S. Department of Agriculture Salinity
Laboratory Staff (1954, p. 69), the most significant factors
in the chemical suitabillty of water for irrigation are dissolved-
solids content, the relative proportion of sodium to calcium
and magnesium, and the concentration of elements and compounds
that are toxic to plants. Dissolved-solids content commonly
is expressed as "sallnity hazard,” and the relative proportion
of sodium to caleium and magnesium as "alkali hazard.” The
Salinity Laboratory Staff suggests that salinity and alkali
hazards should be given first considerations in appraising the
suitabllity of water for irrigation, then consideration should
be given to boron, other toxic elements, and bicarbonate,; any one
of which may change the quality rating.

Table 27 indicates the determined or computed values for
several of the chemical constituents. Most of the analyses
indicate the water to be of medium salinity hazard and low
alkall hazard. The reported values for RSC (residual sodium
carbonate) are well below the marginal values of 1.25 to 1.50,
which are reported to be unsultable for irrigation (Eaton, 1950),
Only four samples were analyzed for boron, The concentration
of 0.1 part per million (0.1 milligram per liter) or less reported
is below the lessepr limlt of adverse effect from boron according
to Scofield (1936).

Most of the analyses indicate that the water is hard. However,
the headwater streams, and recharge areas for ground water, commonly
would yield water of low dissolved solids and hardness, such as
is indicated by the analysis for water from well 46/58-21becl. Of
the flive analyses in which fluoride was determined, the highest
value was 0.6 ppm (parts per million) (or 0.6 milligram per liter)
for the sample from well 46/69-1%abl. This is below the upper
limit for fluoride suggested by the U.5, Public Health Service
(1962) for drinking water standards.

Th