3

V.

For the best experience, open this PDF portfolio in
Acrobat X or Adobe Reader X, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


STATE OF NEVADA

DEPARTMENT OF THE INTERIOR DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
REPORT 13

UNITED STATES GEOLOGICAL SURVEY DIVISION OF WATER RESOURCES

WATER—RESOURCES—~INFORMATION SERIES

[
119° RYE PATCH
RESERVOIR

a Gerlach

118°1500"
+ 40°42'30"

PITT—TAYLOR_~
RESERVOIRS

—r—l 40°42'30"

118°20°00"

CALIFORNIA

'NEVADA

PYRAMID
LAKE

40° —

Humboldt
Sink

a
Fernley

Callahan Bridge

0 10 20 30

L i i

f 119° miles

Figure 1.—!Index map of the Reno-Lovelock area of northwestern Nevada
showing the location of Rye Patch and the Pitt—Taylor Reservoirs
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tion Light & Power Co. on construction of the Pitt-
Taylor Reservoirs, named for two of the principals in
the company. The design capacity of the reservoir

system, to be used for power, irrigafion, and domestic 1
use, was 57,000 acre-feet. Water was first turned RYE PATCH
into the reservoirs in November 1912 when the completed RESERVOIR
)
S

1962-68)
Minimum (1951-54,

\
\\ ] 1956-58, 1959-61,  33°F(0.5°C) on many winter days
\ ) ] 962-67, 1968-69)
\/'}
: e L il [e
capacity was 30,000 acre-feet. In 1915, levees and v BATHYMETRY

dams were raised to 19 feet for the upper reservoir and
to 38 feet for the lower reservoir to increase storage
capacity to 50,000 acre-feet. In 1935 the upper reser-
voir has a rated capacity of 29,000 acre-feet and the
lower reservoir, 21,000 acre-feet. The reservoir sys-
tem was sold to the Pershing County Water Conservation
District in 1947. Figure 3 shows the diversions to the
reservoirs.

A continuously recording, electronic fathometer
was used to measure water depth on the 43 tfraverses of
Rye Patch Reservoir, 2| traverses of Upper Pitt-Taylor
Reservoir, and 16 traverses of Lower Pitt-Taylor Res-
ervoir, in June 1971. The results of the surveys are
summarized in figures 5, 6, 7, 8, and 9. Dimensions
of the reservoirs at reference stages used in figures

Rye Patch Dam construction was begun by fhe CRS 5, 6, 7, 8, and 9 are summarized in fable 2.

Bureau of Reclamation in 1935 and was completed and
water impoundment began in the following year. The dam
is an earth-fill, rock-faced structure with a structural

Table 2.--Dimensions of the reservoirs when fulli/

height of 75 feef, a hydraul ic height of 63 feet, a e i oy Pé**'Tayfor
crest length of 914 feet, and a volume of 356,000 cubic Y - ? eservo:rs
yards (U.S. Bur. Reclamation, 1961, p. 261-265). The Deeri S
design capacity is 190,000 acre-feet when I2-inch flash- Stage, in feet above mean 4134 4158 A4
boards are in place on top of the spillway gates and sea level ’ ¢ f
the reservoir is full at a stage of 4,134.0 feet above Staff gage, in feet — 60.0 47.4
mean sea level. The reservoir is used to some extent Maximum depth, in feet 61.5 (57D 26
for fishing and boating, but its principal use is for Area, in acres 11,400 2,070 25,570
storage of irrigation water. Volume, in acre-feet 171,000 24,200 22,200
Limit of drawdown.when
Figure 4 shows the variation in the stage of Rye down-system reservoir

Patch Reservoir, since its construction. By comparing is at maximum stage: '
this graph to water-diversion data for the Pitt-Taylor St i ma h
Reservoirs (fig. 3), it can be seen that since about o ot A o = 4,147 4,134
1940, water is put into the Pitt-Taylor Reservoirs S e Ieve! .

¥ B Maximum depth, in feet o) (53555) I3
only during periods when supplemental storage for Rye s’ vl s e | 360 360
Patch Reservoir is needed. There are three reasons ’ ; | ’

Volume, in acre-feeft 4,800 |,600

for this: (1) Pitt-Taylor Reservoirs are less effi-
cient than Rye Patch Reservoir for storage because of
their generally lower ratio of stored-water volume to
evaporation, as shown in figure 5; (2) water stored
in the Pitt-Taylor Reservoirs leaches salts from the
reservoir beds, reducing the quality of the stored
water, whereas the quality of water stored in Rye
Patch Reservoir remains better; and (3) in case of
earthquake, Rye Patch Reservoir is considered by the
Pershing County Water Conservation District to be a
safer reservoir because of higher quality of its
dam's design. '

|. Pershing County Water Conservation District and the

State Engineer may consider the Pitt-Taylor Reservoirs

to be full at stages other than those listed in this
118°17'30" table.
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SEDIMENTATION

The extent of sedimentation within Rye Patch
Reservoir has been estimated by two methods: (1) the
computed reduction in reservoir storage since the res-
ervoir was formed, and (2) by estimeting the amount of

To convert staff gage readings to reservoir stage, sediment fill on the reservoir bottom.

in feet above mean sea level, the following factors
should be added to the staff gage readings: Upper
Pitt-Taylor Reservoir, 4,098.0 feet and Lower Pift-
Taylor Reservoir, 4,099.6 feet. These factors are

In 1936, the Bureau of Reclamation (1961, p. 261=)
computed that the reservoir, at a stage of 4,134 feeft,
had a storage capacity of 190,000 acre-feet. The results
of the bathymetric survey of 1971 indicated a capacity of

RESERVOIR STAGE, IN FEET ABOVE MEAN SEA LEVEL

based on the assumption that the stage values, in feet
above mean sea level, for Rye Patch Reservoir are
essentially correct. These relations were determined
during this study by running levels befween reservoir
water surfaces. Prior to this survey, slightly dif-
ferent factors for the Pitt-Taylor Reservoirs were

[71,000 acre-feet, or 19,000 acre-feet less. The differ-
ence in estimates may be the result jof sedimentation,
small errors in storage estimates, ¢r both.

Comparing the bathymetric data of 1971 to an
unpublished Bureau of Reclamation topographic map of
the reservoir site compiled in 1934, sedimentation of

used by the reservoir operators. i Fion
from | to 5 feet along the axis of the reservoir is

indicated. Figure 6 shows supplemental (dashed) con-
tours that represent the configuration of the reservoir
bottom in 1934 as compared fo 1971 findings (the solid-
|ine contours). The sedimentation, based on this com-
parison, is estimated to be on the order of 16,000 acre-
feet. Sources of sediment would be the inflow of the
Humboldt River and the collapse of vertical banks of

the reservoir at high stage, as observed during the

The quality of water released from Rye Patch
Reservoir is summarized in table |I.

45

%: bathymetric study. This collapse has apparently
enlarged the water-surface area of the reservoir from
Py H ] Landing about 11,100 acres, when the reservoir was formed, to
F*Awmge“"“'“““m"9A“a°*t“’g"—*——*—— Average annual diversion, 10,000 ac.-ft. ———— g & its 1971 area of 11,400 acres at a 4,134-foot stage.
= : N\ 9
e _g g 4‘ﬂﬁ - Fatapseace 40 From the two methods of estimating sedimentation
= s s = g; within Rye Patch Reservoir, it is concluded that between
o £ 5 ALY 15,000 and 20,000 acre-feet of sediment has been depos-
g » _E i LR ited during the period 1936-71, or between about 30 and
< 2 - 40 million tons, assuming the unit weight of the depos-
5 hiﬂ its to be about 90 pounds per cubic foot. According to
§ o5 |- ] P. A. Glancy, hydrologist, U.S. Geological Survey (oral
g o Other bathymetric surveys have been com- commun.), the 36-year sediment yield of the upstream
2 g g pleted or are planned, as follows: |6,000-square-mile basin, in order to supply this amount
E »ld g to the reservoir from the Humboldt River, assuming a
z g 5 Lake or Reservoir publication trap efficiency of nearly 100 percent, would be only
0 2 5§ £ 3 about 50 to 70 tons per square mile per year. No
S LS i s e g Pyramid Lake - - = = = = = = = = USGS HA-379 estimates of sedimentation in the Pitt-Taylor Reservoirs
x z - b z Walker Lake - - = - - = - - - - USGS HA-415 aie Bl hede .
2 e g8 < B Nev. DWR
2 z B $ Lahontan Reservoir - - = = - - - Info. Ser. 9
ot 7 ; : Big and Little Washoe Lakes - - Info. Ser. 10 REFERENCES
3 Sl Big and Little Soda Lakes - - - Info. Ser. |
= 8 & Topaz Lake - = = = = = = = = = - Info. Ser. 12 Everett, D. E., and Rush, F. E., 1965, Water-resources
SF% ' o _ Rye Patch Reservoir and Upper appraisal o4 Lovelock Valley, Pershing County,
: and Lower Pitt-Taylor Nevada: Nevada Dept. Conserv. and Nat. Resournces,
L o B S L ae gt Reservoirs - = = = = = = = - - Info. Ser. I3 Watern-Resournces Reconn. Sern. Rept. 32, 40 p.
o s 3 o - PR 7 = Marlette and Spooner Lakes - - - Info. Ser. |4 7 e ; 7 7 > A
2 e = = % L S Weber Reservoir - - - - - - - - Info. Ser. I5 ot Eiiifu ﬁésRegﬁimagziE&m;ii;, Reglamiggon profect
Wildhorse Reservoir - - - - - - Info. Ser. 16 N ’ ol P

Figure 3.—Annual diversions of water from the Humboldt River to the Pitt-Taylor Reservoirs
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4136 T T T T T T T
o 4130 |
MATCH TO NORTHERN PART OF RESERVOIR (See front) Table 1.--Summary of water-quality data g
. ‘ T for Rye Patch Reservoir g
. 0
'(lj& [At gaging station 1,000 feet below Rye Patch Dam] : g Average \_ Y [ 1\ [ a4\ |
z : w stage
INTRODUCTION : Concentration range 5
Constituent (in milligrams per liter § 4110 -
Rye Patch, Upper Pitt-Taylor, and Lower Pitt- unless otherwise specified) <
Taylor Reservoirs are |10 miles northeast of Reno, Nev., Wisthaies soaltn - LRl 15 cxmrae) E
and about 35 miles north of Lovelock, Nev. (fig. 1). ok yh F ? z 4100 |-
The reservoirs are on the narrow alluvial floor of a il sl it ui
north-trending segment of the Humboldt River Basin af ikl éé:??chfs § i
an altitude of about 4,100 feet. Temperature 2.2-21.5°C T ﬁ;}mu§;4w&wﬂ,
Lo : Silica 33-36 S s
The principal source of water for the reservoirs Gl Vi 38-45 & Minimum—Dry at 40725 ft.
is snowmelt in the mountains of north-central and . X g 4080 August 7-11, 1955 Hadationdatater
northeastern Nevada. The Humboldt River Basin has an Magqesnum 15-16 e last day of month
i ; Sod ium | 25-135 May 12 to June 13, 1961
area of about 17,000 square miles, of which 95 percent T 1618 4072 . . . i ) ) .
is tributary to the reservoirs. The Humboldt River S eI 296-3|2 1935 1940 1945 1950 1955 1960 1965 1970
flows westward and southwestward across northern T s 0-8 : Sl :
Nevada to the reservoir s ites. Rye Patch Reservoir is =lptcdd Bl Figure 4.—Annual variation in stage of Rye Patch Reservoir
an on-channel reservoir, but Upper Pitt-Taylor Reser- B ot 86-106
voir receives water through a canal extending from the Fl ik 0.8-1
Humboldt River; diversion is about |2 miles upstream. ‘uorlde H=lo] 200
Lower Pitt-Taylor Reservoir is filled from Upper Pitt- B e 0,00, : . ‘ ] '
Taylor Reservoir. To drain the Pitt-Taylor Reservoirs, Bgron s o0 vy T
water is released from the upper reservoir to the lower Pilseved sol ids peone 100 ]
reservoir, and then to Rye Paftch Reservoir. Releases Hardpegs 161-174 . =L ]
of water from Rye Patch Reservoir are used for irri- Jpfalilc conductance 803-929 micromics § i 7
gation of land near Lovelock (fig. |), as described by $g+al e i s PO O7é;_g.25 % o i
Everett and Rush (1965). Aldrin, DDD, DDT, dieldﬁin, g i |
Flow of the Humboldt River a few miles above Rye el hepTach{or, g | ]
Patch Reseryoir is measured by the Geological Survey hgpfachlor SRERci e, 0.00 ug/| E 20 |- g
at the station, Humboldt River near Imlay, and is | indane, 2,4-D, 2,4,5-T, = 17,000 ac.-ft.
summarized in figure 2. The relatively small amount 'chlordane F 13,000 ac.-ft.
of water diverted to the Pitt-Taylor Reservoirs (fig.3) Shive 0.01-0.06 ug/| = .
is not included in these amounts. Outflow from the Period of record o [ ]
reservoirs also is measured by the Geological Survey s e i g r &y ]
just below the dam at the station, Humboldt River near p%?é5;35gon‘g§9?gfe’ b st gﬁ & B
s .
Rye Patch. 1962-69) : A g i
. . . et H g I\‘U ]
Irrigation near Lovelock began in 1862; however, 5?2;252 i:;;z A'Qgg :;2;22222 22 iigg'zﬁ’ :g;g g é?/ d Based on average net
ful |-season water supply was not available because of Sk St s . o S ; 3@%"1?%;“0‘ i
the erratic natural flow of the Humboldt River. In ,MaximEm (|95l;54 / g il
1909, work was begun by the Humboldt-Lovelock Irriga- 1 956-58 1959—él o R / i
’ ’ 78°F(25.5°C) on Sept. 21, 1958 1 ! ) !

VOLUME IN STORAGE

WATER-SURFACE AREA x NET EVAPORATION RATE

Figure 5.—Storage efficiency of the reservoirs
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Figure 7.—Stage-area-volume relations for Rye Patch Reservoir, June 1971
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Figure 8.—Stage-area-volume relation for Upper Pitt-Taylor Reservoir
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Figure 9.—Stage-area-volume relation for Lower Pitt—Taylor Reservoir
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