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BATHYMETRIC RECONNAISSANCE OF WILD HORSE RESERVOIR,
ELKO COUNTY, NEVADA

By T. L. Katzer and Lynn Harmsen

INTRODUCTION

Wild Horse Reservoir is in Elko County, on the
northeastern fiank of the Independence Mountains, about
62 miles north of Elko and |2 miles southeast of
Mountain City, on State Route 5! (fig. ). The drain-
age area of the Owyhee River, the main fributary to
Wild Horse Reservecir, at the gaging station immediately
below the reservoir is about 209 square miles. The
Owyhee River is one of Nevada's few north-flowing
streams and is a tributary to the Snake River {(not .
shown in fig. 1). Wild Horse Reservoir, when full, is
at an elevation of 6,205 feet above mean sea level and
the surrounding mountains commonly have peaks above an
elevation of 7,000 feet.

The need for supplementa! irrigation water for Duck
Valley on tThe Western Shoshome Indian Reservation led to

the first reservoir site invastigaticn by Halbert 7.
Johnson in 1916, The Naticnal Industrial Recovery Act
of 1933 allocated funds fo the U.5, Indian Service (now
the Bureau of Indian Affairs) for *he building of a dam,
Construction started in June 1936, ended in June 1937,
and storage began March [8, 193B. According To the
Bureau of Indian Affairs, at spiliway elevation &,(89.2
feet, the reservoir had a water-surface area of !,860
acres and a capacity of 33,500 acre-feet.

According To the U.S. Bureau of Reclamation, the
aggregate used in the contruction of the first dam
proved to be of poor gquaiity. The Bureau of Indian
Affairs, therefore, decided to build a new dam To
remove a possible safety hazard and allow the reser-
voir o be enlarged to abcut double its former capac-
ity. Construction by the U.S. Bureau of Reclamation
on the second dam started in September 12967 and was
completed in June 1969, This present dam is a double-
curvature, thin-arch, concrete structure. The crest
is 435 feet long, The spillway is 75 feet wide at
elevation 6,205.0 feet, The 1972 survey determined
that at spiltway elevation 6,205.0 feeT, the surface
area is 2,830 acres, and the capacity is 73,500 acre-
feet.

The reservoir is operated to provide irrigation
water for about 21,000 acres of Indian land (W. H. Hoy,
Bureau of indian Affairs, Stewart, Nev., cral commun.,
1873). Figure 2 shows the reservoir's annual variation
in contents for the water years [1938-71 (a water year
is from October ! o September 30}. The original
capacity table was used prior fo 1969. Table | presents
the annual releases and spilis from the reservoir, as
recorded by a downsftream gaging staticn on the Owyhee
River (fig. 1). Figure 3 shows the mean monthly flow
distribution for tThe Cwyhee River below the reservoir,
before and affer dam consfruction.
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Figure 2.-Annual variation in contents of Wild Horse Reservol;, Water years 1938-71.

Table 1.-—0Outfleow from Wild Horse Reservoir
in the Owyhee River, 193%-72

(Measured at the gaging station near Gold Creek)

Streamf fow Streamf low
Water in acre-feet Water in acre-feet

year {(rounded) year (rounded)
[939 39,700 1857 39,300
1940 15,100 1958 37,200
194 a 9,000 1959 19,600
1042 33,200 1960 12,600
1943 b 63,700 1596 | 38,200
1944 27,200 1962 32,900
1945 37,200 1963 14,500
1946 45,800 1964 52,900
(947 22,900 | 965 23,000
1948 17,900 }966 25,900
1949 26,800 I 1967 13,500
1950 33,800 1968 11,000
1951 46,000 1969 40,000
1952 62, 100 1970 13,800
|953 30,300 1971 37,600
1954 21,800 1972 54,600
1955 9,800

1956 15,300 Average 30,100

a. Minimum.
b. Maximum,

STREAMFLOW, IN CUBIC FEET PER SECOND

RESERVOIR 5TAGE, IN FEET ABOVE MEAN SEA LEVEL

Weather Bureau records at North Fork (fig. 1)
suggest that the average annual precipitation on the
reservoir is about 10 inches. Accerding fo Kehler and
others (1959, pl. 2), the average annual evaporation
from the reservoir is about 3.5 feet (net evapcration,
about 2.7 feet), Based on These figures, the construc-
tion of the new dam has increased the average inflow
from direct precipitation on the reserveir from about
i,500 acre-feet to about 2,300 acre-feet per year at
spillway sTage, and the water lost by evaporation has
also increased from about 6,500 acre-feet fo about
10,000 acre-feet at spillway stage.
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Figure 3.- Mean monthly flow distribution, Owyhee River near Gold Crask,
water years 1018-25 and 1938-71,

BATHYMETRY

A continuous recording, elecironic fathometer was
used to measure the depih of the reservoir on 48
traverses. The Nevada Fish and Game Department pro-
vided a boat which was cperated by Enforcement Officer
Robert Poling. The bathymetric survey was made on
May 25-26, 1972, when the reservoir was spilling at
stage 6,205.6 feet.

Figure 4 is a graph of the stage-area-volume
retations, The results of this survey indicate That
at spillway elevation 6,205 feet, the water-surface
area is 2,830 acres and the storage capacify is
73,500 acre-feet. A compariscn of these results and
data furnished by the Bureau of Indian Affairs,
Stewart, Nev., shows that at spillway stage the wafer~
surface area computed in this survey to be 7 percent
fess and the capacity fo be 3 percent greater than
those previously used. The differences are within the
accuracy |imits of this reconnaissance. The stags-
area-volume tables of the Bureau of Indian Affairs
show that fthe original reservoir, at spillway stage
6,189,2 feet, had a water-surface area of 1,860 acres
and a capacity of 33,500 acre-feet. The 1972 survey
shows that at the original reservoir spillway stage
the surface area was 1,870 acres and the capacity was
36,700 acre-feet., The differences in capacity are
again considered to be within the accuracy limits of
the two surveys. Bathymetric data were used to
develop the stage-aresa-volume retations below elevation
6,185 feet, and existing fopographic maps were used
above elevation 6,185 feet,
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Figure 4.-Stage -area-capacity relations of Wild Horse Reservoir
(1972 Survey)

SEDIMENTATION AND WATER QUALITY

Sediment movement and deposition data are lacking
for Wild Horse Reservoir. The results of this survey,
however, indicate that there has been no identifiable
loss of storage due to sedimentation, and therefore
sediment ftransport intc Wild Horse Reservoir is
assumed To have been minor. The lack of identifiable
sedimentation in The reservoir is mainly due to the
relatively stabilized soils, small size of the drain-
age area above the reserveir, and smal! runoff.

Table 2 presents the results of the Nevada State
Health Department water sampling and analyses of the
Owyhee River during 1971. The sampling site was about
10 miles downstream from ‘the reservoir.

Table 2.--Water-guality data for
sampling site downstream from
Wild Hor-se Reservoir

[Data for Owyhee Rilver immediately upstream
from Mountain City (fig. 1), furnished by the
Nevada State Health Department]

Comcentration in milligrams per
!iter unless otherwise specified
1971
May 24 August 30
Approximate flow,
cubic feetT per 250 80
second
Temperature 12.5°C (54,5°F) 18.5%C (65.3°F)
pH (units) 7.9 8.3
Dissolved oxygen 8.9 8.3
Chloride (C1) t 4
Orthophosphate (POy) .16 .40
Nitrate (NOj) 2 0
Dissolved solids 121 137
Alkalinity 74 94
Bicarbonate 90 115
Carbonate 0 0

Figure 5 shows vertical temperature profiles a¥
four sites in the reservoir.
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Figure 5.-Vertical water-temperature profiles for Wild Horse Reservolr, May 26, 1972

OTHER BATHYMETRIC SURVEYS

Reconnaissance bathymetric surveys of this series
are |isted below:

Lake or Reservoir Publication
Pyramid Lake . . . . . . . . USGS HA-379!
Walker take . . . . . . . . USGS HA-4152
Lahontan Reservoir . . Nev, DWR Info. Ser. 92

Big and Little Washoe Lakes Nev. DWR Info. Ser. 10
Big and Little Soda Lakes . Nev. DWR Info. Ser. |
Topaz Lake . « v+« « +« + Nev. DWR Info. Ser. 12
Rye Patch Reservoir and

Upper and Lower Pitt-Taylor

Reservoirs + o « v « « +» + Nev, DWR Info. Ser. I3
Marlette and Spooner lakes . Nev. DWR Info. Ser. !4
Weber Reservoir . . . . . . Nev. DWR Info, Ser. |5
Wild Horse Reservoir , . . . Nev, DWR Info. Ser., |6
Lake Tahce . .+ . . . . . . Nev. DWR Info. Ser. |7

1

) U,S. Geological Survey, Hydrologic Atlas.

Nevada Division of Water Resources, Information
Series Report.

REFERENCE CITED

Kohter, M. A., and othens, 1959, Evaporation mapsd 04
the United States: U.S8. Weather Bureaw Tech.
Paper No. 37, p. 13.




	Report 16 pg1
	Report 16 pg2

