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TO THE CITIZENS OF THE STATE OF NEVADA (June 1972)
Map No.
STATE MAPS
This Hydrologic Atlas is one of a continuing series of S-1 General Map—Showing Shaded Relief, Highways, Streams, Towns
publications developed by the Division of Water Resources as ) Hvd hic A M
a part of the comprehensive State Water Plan. It is the result 25 ydrographic Arcas Vap
of the efforts of many people. B. J. Vasey, Planning Engineer S-3 Average Annual Precipitation
for thg DlV.‘{.SlOn of Wa1.:er Resources conceived this atlas ar.1d. _ sS4 Average Annual Runoff
supervised its production. Bruce Scott, a member of the Division 2
planning staff, was instrumental in the preparation of many of S-5 Average Annual Evapo;atlon
the maps. He was responsible for the coordination of the vari- S-6 Critical Ground Water Areas
ous maps and let.)lzl.catlon of this atlas. Lav_vrence‘Roach, ‘Jr.: S 7 Total Dissolved Solids in Ground Water
also of the Division of Water Resources assisted in compilation :
and did the cartography on most of the maps. F. Eugene Rush of S-8 Natural Ground Water Discharge Areas
the U. S. Geological Survey in Carson City and the Branch of S 9 Valley Ground Water Reservoirs

Technical Illustrations of the same agency in Menlo Park, Cali-
fornia were also major contributors.

S-10 Lithologic Units
S-11 Land Suitability for Food and Fiber Production

Several maps in this atlas are based on State Federal S-12 Vegetal Cover
Comprehensive framework studies. Many of the others are re- i 1
sults of the cooperative program between the State of Nevada 13 Water Resources and Inter-Basin Flows

and the U. S. Geological Survey.
LAKE AND RESERVOIR MAPS
Maps showing such information as average annual precipi-

tation, runoff and evaporation, designated ground water areas, L-1 Existing Lakes and Reservoirs
vegetal cover, land suitability and existing lakes and reservoirs =2 Pleistocene Lakes
provide general information for the state as a whole. Bathy-

metric surveys for some of Nevada's major lakes and reservoirs, L-3 BathymetrTc Reconna%ssance of Lahontan Reservoir
and a map of water resources and interbasin flows, give more de- L4 Bathymetric Reconnaissance of Washoe Lakes
tailed information concerning specific areas of the state. L-5 Hydrologic Reconnaissance of Soda Lakes
This atlas constitutes another portion of the inventory L-6 Bathymetrlc Re(.:onnalssance of Pyramld Lake
phase in the development of the State Water Plan. Periodically, -7 Hydrologic Regimen of Walker Lake
new maps will be added to the series, both to update earlier maps -8 Bathymetric Reconnaissance of Topaz Lake
and to provide additional information. 3 2 . .
L-9 Bathymetric Reconnaissance of Rye Patch Reservoir (Including
Pitt-Taylor Reservoirs)

Respectfully,

Al LD,

Roland D. Westergard
State Engineer



This classification is a rating system which indicates the potential useful-
ness of different kinds of soil for irrigated agriculture in Nevada. It is based

IRRIGABILITY CLASSIFICATION OF SOILS

on both judgments of the feasibility of initial improvements such as drainage,
removing stones, leveling, ripping hardpan, or removing soluble salts and

alkali, and on continuing limitations for use requiring special management,

Major irrigability class

such as control of salt-buildup. It does not consider the present availability

or lack of irrigation water. The classification and map are intended for general

planning, rather than for location of specific fields for agriculture or for
identification of specific management needs. But, it does indicate major limi-

tations for initial improvement and major hazards to continued use.

b—2a

The symbols by which the soil irrigability classes of the different delinea-
tions shown on the map are identified consist of three parts:

Trrigability subclass

Freeze-free (32° F) season zone

Five major classes of potential usefulness for irrigation are presented here;
these major classes are divided into subclasses to indicate the nature of the

most outstanding use-limitations. Since length of growing season is so impor-
tant in determining the kinds of crops which might be grown, and their
economic value, the irrigability classes are subdivided again according to
the freeze-free (32° F) season zone in which the various soils occur (Sakamoto
etal, 1972).1

References:

1Sakamoto, C. M., F. F. Peterson, E. A. Naphan, H. P. Cords, H. R. Guenthner, and R. O. Gifford.
1972. Freeze-free (32° F) seasons of the major basins and plateaus of Nevada. Water for Nevada, Hydrologic
Atlas, State of Nevada Water Planning Report. Division of Water Resources, Nevada Department of
Conservation and Natural Resources, Carson City, Nevada.

2Criteria for soil irrigability classes, Nevada Reconnaissance Soil Survey (Rev. 5/72). Division of Water
Resources, Nevada Department of Conservation and Natural Resources, Agricultural Experiment Station,

University of Nevada, Reno, and Soil Conservation Service, U. S. Department of Agriculture.

The five major soil irrigability classes A, B, C, D, and E are defined
in Table 1 in general terms of decreasing potential usefulness and increasing
limitations or hazards. Class A soils are the most valuable; class E soils
have such serious limitations they can not be used for irrigated agriculture
at present. The soil irrigability subclasses a, c, d, f, etc., are listed under

TABLE 1
SOIL IRRIGABILITY CLASSES AND SUBCLASSES

(Legend for use with the exploratory map of the irrigable soils of Nevada)

each major class in Table 1, and a brief description of the kind of outstanding

limitation is given there. The number of days’ length of the five freeze-free
(32° F) season zones of Nevada are also given in Table 1.

Each soil irrigability class includes many different kinds of soils with
sometimes rather different properties. However, all the soils in a class offer
about the same potential usefulness or degree of limitation. The soils of
any one class should respond in similar manner for irrigation, but they might
require somewhat different management. They are apt to be differently suit-
able for other uses, such as for roads, foundations, septic tank filter fields,
or recreational areas. The criteria by which the soil irrigability classes were
assigned to soils were adapted with limited modification from Pacific
Southwest Interagency Committee criteria.? The soil irrigability subclasses

are defined only to reflect soil and landscape conditions in Nevada. All
criteria were developed jointly by the Division of Water Resources, Nevada
Department of Conservation and Natural Resources, the Agricultural Experi-
ment Station, University of Nevada Reno, and the Soil Conservation Service,
U.S. Department of Agriculture.

MAP S-15
IRRIGABLE SOILS OF NEVADA

Freeze-free (32° F) season zones (days) Freeze-free (32° F) season zones (days) Freeze-free (32° F) season zones (days)
igabili igabili 1 Irrigability class and subclasses’
Irrigability class and subclasses’ Irrigability class and subclasses rrigability
> 200 130-200 | 100-130 70-100 <70 > 200 130-200 | 100-130 70-100 <70 > 200 130-200 | 100130 70-100 <70
CLASS A — Soils that have slight or few limitations that CLASS C (continued) CLASS D (continued)
restrict their use for irrigated agriculture A-1 A-2 A-3 A-4 A-5 Subclass p — Slowly permeable soils C3 C.4 Cs
" CLASS B — Soils that have moderate limitations that reduce — . s = P Subclass p — Very slowly permeable soils......................... D-2p D-3p D-4p D-5p
; ¥ . . . Subclass k — Stony and cobbly soils...................o C-1k C-2k C-3k C-4k C-5k
choice of crops or require moderate conservation practices. : . Subclass k — Stony and cobbly SOils...............oooein D-1k D-2k D-3k D-4k D-5k
S . . : Subclass s — Soils having 4 to 8 percent slopes................... C-2s C-3s C-4s C-5s
Subclass 8 — S(ﬁﬂf dl_lavmg querately low available water- B-1 B2 B-3a B-4a B-5a Subclass w Wet soils Cow C3w Codw C5w Subclass h — Soils having surface rock outcrops................... D-4h
0 1ng capaclty ....................................... - a - a - - - — WYECL SOLIS .. i it i sttt s - - - - . )
. i Subclass x — Saline and/or alkali soils C-2x C-3x Cids Subclass s — Soils having 8 to 15 percent slopes ................. D-2s D-3s D-4s
Subclass ¢ — Soils having coarse surface textures and moderately 10 1 |  2bcias 2/ o4k A GREE S e Subcl Wet soil D-2w D-3w D-4w D-5w
ilab i i = - - : . : ubclass W — Wet SOLIS .....o.oieiiniiie - - - -
low available waterholding capacity ................. B-lc B-2c B-3c Subclass wf — Wet soils subject to occasional overflow ......... C-2wf
i - : . S Subclass x — Saline and/or alkali soils ...............coiiiiinns D-2x D-3x D-4x
Subclass d — Soils havu')g ha_rdpan or bedrock at 30 to 40 inches B-3d Subclass wx — Wet and saline and/or alkali 8018 oovin o snmnnens C-1wx C-2wx C-3wx C-4wx C-5wx D-4f
i : : : Subclass f — Soils subject to frequent overflow .................... D-1f D-2f D-3f -
Subclass p — Slowly permeable soils..................coonn B-1p B-2p B-3p B-4p Subclass ds — Soils having hardpan or bedrock at 20 to 30 ) q
= ——— — « . . . o _t’ ) i
Subclass k — Stony and cobbly soils.................. B-3k inches and 4 to 8 percent slopes .................... C-2ds C-3ds C-4ds C-5ds Subclass 1 — Soils having dissected landscapes ..................... D-1r D-2r D-3r D-4r
. Qo : : : ; S i kali SOilS wseuvesssmon soe D-1wx D-2wx D-3wx D-4wx D-5wx
Subclass W — Wet SOLIS.............ocooorvereeeeeeneeeeeenaannn B-1w B-2w B-3w B-4w B-5w Subclass as — Soils having low available waterholding capacity Subclass wx — Wet and saline and/or al
Subclass x — Saline and/or alkali soils ... B-1x B-2x B-3x B-4x and 410/ & pescent slopes C-2as C-3as C-das Subclass wf — Wet soils subject to frequent overflow ............ D-2wf
Subclass wx — Wet and saline and/or alkali soils B-1wx B-2wx B-3wx B-4wx Subolaps pe - Slowly permeable soils with 4 to 8 percent slopos ©-3ps Ctp Subclass ds — Soils having hardpan or bedrock at 10 to 20 inches .
CLASS C — Soils that have severe limitations that reduce choice CLASS D — Soils that have very severe limitations that restrict and 4 to 15 percent Slopes ..............cccooooeenn D-2ds D-3ds D-4ds D-5ds
— Soils tha e severe ations that reduc oi : : : : .
. e SE - ; the choice of crops or require special practices and management, Subclass ps — Very slowly permeable soils on 4 to 15 percent
of crops or require special conservation practices or both. or both . 4 slowl ble soil g
’ slopes and slowly permeable soils on
Subclass a — Soils having low available waterholding.capacity. C-la C-2a C-3a C-4a C-5a Subclass a — Soils having very low available water holding to 15 percent SIOPES .............ccoooeeiiiiriiiionnnes D-4ps D-5ps
Subclass ¢ — Smls.havmg coarse st}rface textures and low - 2 o3 e s CAPACILY 1o .55 55 s s g s smvsstmiraae Soaswaars vosmnie s s ssmins D-1a D-2a D-3a D-4a Subclass as — Soils having very low available waterholding
available waterholding capacity ....................... - =G =3L ~HC =l Subclass c — Soils having coarse surface textures and very low capacity and 4 to 15 percent slopes................. D-2as D-3as D-4as
Subclass f — Soils subject to occasional overflow ......ooovvenn... C-2f C-3f C-4f available waterholding capacity ....................... D-1c D-2¢ D-3¢ D-4c CLASS E — Soils having properties that preclude their use for
Subclass d — Soils having hardpan or bedrock at 20 to 30 inches C-1d C-2d C-3d C-4d C-5d Subclass d — Soils having hardpan or bedrock at 10 to 20 inches D-1d D-2d D-3d D-4d D-5d irrigated agriculfure ...........occoiii E E E E E
DUDE A
For specific class and subclass criteria see *‘Criteria for Soil Irrigability Classes” Nevada Reconnaissance Soil Survey (Rev. 5/72). Agricultural
experiment Station, University of Nevada Reno, Division of Water Resources, Nevada Department of Conservation and Natural Resources, and
Soil Conservation Service, U.S. Department of Agriculture.
Economic projections and evaluations require a system of land classifica- ily for use in USDA River basin planning. has the responsibility for determining suitability and availability of land
tion. The Economic Research Service, Soil Conservation Service, and Forest SRG data is widely used in river basin studies and provides a comparable resources and determining response of the land base to alternative develop-
2
ice have establi a unifo ssification system termed Soil Resource base for USDA agencies for evaluating agricultural production, employment ment. management and use, and programs and policies. SRGs are bein
erv a S » ’
Groups (SRGs). An SRG is defined as a group of land capability units and income impacts; for comparing alternative projects and programs, and utilized in this activity.
having similar cropping patterns, yield characteristics, responses to fertilizers, for displaying location of resource base proposals. . The IRRIGABILITY CLASSIFICATION OF SOILS can be converted
and management and land treatment measures. They were developed primar- Also, the Land Resource Task Force for the Western U.S. Water Plan to SRGs for this purpose by utilizing the following conversion table.
CONVERSION OF NEVADA IRRIGABILITY SUBCLASS (IS) TO SOIL RESOURCE GROUP (SRG), JANUARY 1, 1973
i i i oil L Soil T Soil L Sail L Soil I Soil s Soil
o oil e Soil o i Soil L S Irrigabil
Irrigability S Irrigability Irrigability Irrigability Resource Irrigability Resource Irrigability Resource Irrigability Resource Irrigability Resource Irrigability Resource gability Resource
| Resource Subclass Resource Subclass Resadroe Subclass Subclass Subclass Subclass Subclass G Subclass G Subclass G
Subclass Group Group Group Group Group Group Group roup roup roup
A-1 1 B-2wx 9N2A B-5a 17A C-2w 88A1 C-3wx 88B C-5a 17A D-1wx 86 D-3a 22B D-4as 26 D-5ds 27
A-2 4A B-2x 67A B-5w %94 C-2wf 88A2 C-3x 22B C-5c 70 D-2a 22A D-3as 23B D-4c 79 D-5k 81
A-3 4B B-3a 13B1 C-1a 10 C-2wx 92A C-4a 17A C-5d 70 D-2as 20A D-3¢ 76B D-4d 25 D-5p 52
- C-4as 17A C-5ds 71 D-2c 22A D-3d 23B D-4ds 27 D-5ps 54
A-4 7 B-3c 13B1 C-1c 10 C-2x 67A
A-5 7 B-3d 13B1 C-1d 19 C-3a 14B C-4c 70 C-5k 26 D-2d 22A D-3ds 24B1 D-4f 17B D-5w 96
B-1a 55 B-3k 13B1 C-1k 12A C-3as 14B C-4d 70 C-5p 34 D-2ds 29A D-3f 13B2 D-4h 81 D-5wx 96
B-1c 55 B-3p 31B C-1wx 84 C-3c 59B C-4ds 71 C-5s 26 D-2f 14A2 D-3k 23B D-4k 31
L g : B - 2
B-1p 28 B-3w 88B C-2a 13A C-3d 23B C-4f 17B C-5w 94 D-2k 13A D-3p 49 D-4p 5
5 :; x - 50B D- 54
B-1w 82 B-3wx 90B C-2as 14A1 C-3ds 23B C-4k 26 C-5wx 96 D-2p 41A D-3ps o > ips oll
£ B . D-3r -4r
Bl 84 B-3x 67B C-2a 13A C-3f 13B2 C-4p 34 D-la 19 D-2r 24B2 o= o o
¥ B 5 D-3s -4s
B-1x 10 B-4a 17A C-2d 22A C-3k 23B C-4ps 35 D-1c 73 D-2s 33A
B-2a 13A B-4p 34 C-2ds 24A C-3p 49B C-4s 26 D-1d 19 D-2w 88A1 D-3w 88B D-4w 94
! . 5 g £ 23B D-4wx 96
B-2¢ 58A B-4w 94 C-2f 14A2 C-3ps 41B C-4w 94 D-1f 14A2 D-2wf 88A2 D-3x ,
B-2p 31A B-4wx 926 C-2k 14A1 C-3s 24B1 C-4wx 96 D-1k 12A D-2wx 90A D-3wx 88B D-4x 5
B-2w 88A1 B-4x 70 C-2s 14A1 C-3w 88B C-4x 25 D-1r 12B D-2x 22A D-4a 25 D-5d 25
AREA TABULATION OF IRRIGABILITY CLASSES AND SUBCLASSES
Shown by Hydrographic Region or Basin and Hydro graphic Area
1. NORTHWEST REGION TOTAL AREA 1,966,080 ACRES C-3x 15,000 acres D-4p 5;000 acres C-2wx 3,500 acres B-2w 42,000 acres C-2a 4,000 acres C-4d 9,000 acres D-4f 2,000 acres D-4ds 10,000 acres 199. ROSE VALLEY TOTAL AREA.7,680 ACRES
% D-3c 15,000 acres D-4ps 4,000 acres D-2a 16,000 acres C-2a 18,000 acres C-2as 3,000 acres C-das 2,000 acres E 493,540 acres E 188,960 acres B-2a 500 acres
LfPUEBEOIVALLEY TOTALAREABS,20ACRES D-3x 240,000 acres D-4w 3,500 acres D-2wx 3,500 acres C-2¢ 22,000 acres D-2x 2,000 acres CAds 47,000:dcres 157. KAWICH VALLEY TOTAL AREA 224,000 ACRES 178. BUTTE VALLEY D-2ds 3,500 acres
A4 1,000 acres E 370,780 acres E 233,940 acres A3 16,000 acres C-2w 3,000 acres E 73,200 acres D-4d 29,000 acres B2 12,000 acres (A) NORTHERN PART TOTAL AREA 173,440 ACRES E 3,680 acres
B-4a 2,000 acres C-3 10,000 acres C-2wx 10,000 acres D-4x 36,500 acres - 3 THERN B ’
AREA 39,04 L4 , 3 122. GABBS VALLEY TOTAL AREA 817,280 ACRES
Cda 12,000 acres 32. SILVER STATE VALLEY TOTAL AREA 200,320 ACRES 52. MARYS CREEK AREA TOTAL A 39,040 ACRES 5 3 254,900 5555 =2 15,000 acres 22. GABBS LE - Didwx 3,000 acres g-;a 32,% acres Cp 7,000 acres 200. EAGLE VALLEY TOTAL AREA 33,280 ACRES
C-ad 3,000 acres B-3a 3,000 acres G4y 1,000:acres D-2c 6,000 acres B-3p 3,000 acres D-4r 55,000 acres 4G iy C-4d 2,500 B-2a 1,000
; ! ARE A 62,720 ACRES - g ,500 acres ,000 acres
D-4wx 2,000 acres B-3x 3,000 acres D-4ps 2,500 acres (A) OREANA SUBAREA O D-2k 28,000 acres C3a 5,000 acres E 313,020 acres 22 165,000 acres C4x 6,000 acres D-2ds 1,500 acres
E 68,960 acres g:a 2550,% acres E 35,540 acres é-:as li,g acres g-is ; (m acres ggzs 4;:33 = 140. MONITOR VALLEY 158. EMIGRANT VALLEY D-4x 12,000 acres E 30,780 acres
-3as ,000 acres 1 \Y TOT. REA 641,280 ACRES ¥ e -2x ,000 acres e : ) g E I
2. CONTINENTAL LAKE VALLEY TOTAL AREA 136,960 ACRES s o0 53. PINE VALLEY AL AREA 64 Bk 00 scien o 561000 mcvts Can 14,500 acres (A) NORTHERN PART TOTAL AREA 338,560 ACRES (A) GROOM LAKE V. TOTAL AREA 424,320 ACRES 145,940 acres : 201.-SPRING VALLEY TOTAL AREA 183,680 ACRES
Bl 30 wrs D-3c 24,000 acres ti e i E 43,220 acres B3 3500 565 D-3a 5,000 acres o 56,000'ackes s s (B) SOUTHERN PART TOTAL AREA 472,960 ACRES Ba 4,500 acres
,000 acres D-3x 25,500 acre: s i Cc3 500 D-3as 20,000 acres -2a 4,000 acres B4a 47,000 acres C-4w 1,500 acres
e 5 000 g 0 g acre: Cdw 4,500 acres 74. \Z};:TE PLAINS - TOTAL AREA 104,960 ACRES D_;; o :‘cnr: =i e gj:‘s lﬁiggg :;r:: C-2¢ 19,000 acres Cua 28,000 acres C-4s 3,000 acres
D-4p 13,000 acres 33. QUINN RIVER VALLEY C-4wx 2,000 acres C>3 3,000 acres E 1,103,180 acres D-3k 3,500 acres D-4d "4,000 acres D-2a 38,000 acres C-4d 17,000 acres D-4f 3,500 acres
D-4wx 8,000 acres D-4ds 12,000 acres -3a ,000 acres D-3r 22,000 acres S o E 327,820 acres C-p 8,000 acres E 171,180 acres
E 109,460 acres (A) OROVADA SUBAREA TOTAL AREA 404,480 ACRES D-4r 70,000 acres D-2a 2,000 acres (A) PACKARD VALLEY TOTAL AREA 113,000 ACRES D-3s 500 acres Dodr 54.000 acres (B) PAPOOSE LAKE V TOTAL AREA 66,560 ACRES D-4d 10,000 acres 202. PATTERSON VALLEY
; . ; g . TOTAL A 2
3. GRIDLEY LAKE VALLEY TOTAL AREA 124,800 ACRES A3 3,000 acres D-dwx e Dot 1,000:acres D-2a 7,000 acres D-3x 8,000 acres Do o o Lo =5 5006 acres REA 267,520 ACRES
i 14000 B-3a 32,000 acres E 527,280-acres E 95,460 acres D-2k 8,000 acres E 677,780 acres E 237,560 acres C- ; 4,500 acres E 357.960 acres g 2a 500 acies
B acres ’ -2a ,500 acres -2ds 5,000 acres
2 . E TOTAL AREA 481,280 ACRES . D-3k 200 acres :
=5 P (égz zi,ggg acres 54. CRESCENT VALLEY AL 5. WEST CENTRAL REGION TOTAL AREA 1,059,840 ACRES : e 123. RAWHIDE FLATS TOTAL AREA 145,280 ACRES (B) SOUTHERN PART TOTAL AREA 325,760 ACRES C2¢ 500 acres 179. STEPTOE VALLEY TOTAL AREA 1,242,880 ACRES B3 2,000 56k
D-4wx 5,000 acres e o :Z::Z A3 5,000 acres 75. BRADYS HOT SPRINGS AREA TOTAL AREA 113,920 ACRES . B2¢ 1,000 acres Ak 00 e D-2f 1,000 acres B-4p 16,000 acres D-3r 32,000 acres
= 117,800 acres o . 1;.;,, ;(:,gx acres B3 I 102. CHURCHILL VALLEY TOTAL AREA 307,200 ACRES C.2a SO0 acie R 1000 i E 59,560 acres Cda 60,000 acres D-3d 11,000 acres
B - CTES
4. VIRGIN VALLEY TOTAL AREA 316,160 ACRES D-3 2 X et C-3a 5,000 acres B-2a 6,000 acres D-2¢ 500 acres B-p 2,000 acres 159. YUCCA FLAT TOTAL AREA 195,200 ACRES C-4d 24,500 acres D-3ds 17,000 acres
D5y e D_3: § 7,[5)83 :2::: C-3a 15,000 acres D3k 4,000 acres B-2w 3,500 acres A3 1,500 acres C-4a 28,000 acres 55y 157000 C-4ds 6,000 acres E 194,020 acres
D-5w 1,500 acres Cida 10,000 acres g-zas 12% ol E 99,920 acres C2c 3,000 acres C3c 24,000 acres Cdw. 1,000 acres e o0 C-4w 3,500 acres 203. PANACA VALLEY TOTAL AREA 213,760 ACRES
X » -3a ! a % % 2 A ° 1
E 314,160 acres C-4ps 7,500 acres : 76. FERNLEY AREA TOTAL AREA 76,800 ACRES De2n 2,000 aces D-3e 5,000 actes C-4x 1,000 acres C-2a 3,000 acres Canz SPE ’
D-3d 25,000 acres D-2¢ 15,000 acres D-3s 4,000 acres D4d - 000 D4 24.000 B-2a 10,000 acres
5. SAGE HEN VALLEY TOTAL AREA 14,080 ACRES S 7,500 acres E. 353,280 acres B-3a 8,000 acres D-2k 2,000 acres E 108,780 acres S 12’000 :x: C-2% 8,000 acres D 4: 4.000 :zr,:: B-2w 4,500 acres
D-4d 14,000 acres . ’ ¥ E 169,200 : .
B AR E 226,980 acres 55. CARICO LAKE VALLEY TOTAL AREA 240,640 ACRES Ce 2000 serea s o 124. FAIRVIEW VALLEY TOTAL AREA 182,400 ACRES Di4x 6,000 acres 160, FRENC FLAT e oA KRR TR Deads 93,000 iacccs o b
6. GUANO VALLEY TOTAL AREA 94,080 ACRES A3 1,500 acres g : : D-4wx 10,000 acres . FRENCHMAN > D-4r 20,000 acres ) +
: (B) McDERMITT SUBAREA TOTAL AREA 378,880 ACRES : , D-3 7,000 acres C-3wx 1,000 acres B-2a 12,500 acres
B-5a 500 acres B-3a 15,000 acres E ° SR:300 a5 E 571, 300 seres B3a 1,500 acres D-4r 20,000 acres C-2a 12,000 acres D-4w 6,500 acres 204. CLOVER VALLEY TOTAL AREA 232,960 ACRES
C-5a 1,000 acres Lt 3.000;seres C-3a 9,000 acres s . ’ # C.2a '19.000 acres E 223,260 acres C-2c 4,000 acres D-4wx 62,000 acres D-2f 300 acres
- ; B-4 7,000 FIRE] : : AREA 236, RES = ; ¥ .
Do 2000 e B s Cap 9,000 acres 7. BALL VALLEY TOTAL AREA 37,120 ACRES 103. DAYTON VALLEY TOTAL AREA 236,160 AC pow b e e oM VATTEY OTAT. AREAAT 440, ACRES C-2k 1,000 acres g ik 3,m acres —— 45000 acres
D-5p 5,500 acres C4d 1 3’000 C-3s 6,000 acres A-3 6,000 acres B-2a 3,000 acres C-3a 1,500 acres b2 13.000 acres D-2f 500 acres -5p 3, acres D-3f 500 acres
E 85,080 acres o 32,000 o D-3r 3,000 acres B-3a 2,000 acres B-2w 6,000 acres C-3as 5 600 s i 5 aores E 278,820 acres E 912,380 acres E 189,160 acres
- 4 acres ’ - ;|
7. SWAN LAKE VALLEY TOTAL AREA 144,640 ACRES b 8,000 acres E 197,140 acres C-3a 2,000 acres C-2a 2,000 acres D2p 3.000 acres Ei5k 4,000 acres 161. INDIAN SPRINGS VALLEY TOTAL AREA 419,200 ACRES 180. CAVE VALLEY TOTAL AREA 231,680 ACRES 205. LOWER MEADOW VALLEY WASH TOTAL AREA 626,560 ACRES
5 <4 84 aores Codwx 3,500 acres 56. UPPER REESE RIVER VALLEY TOTAL AREA 728,320 ACRES E ; 27,120 acres C-2¢ 2,500 acres D-2s 900 acres e S B-2a 2,500 acres B-3a 14,000 acres B 55 s
1640 acr . 5 1 :
a D4k 5,000 acres Al 12,000 acres 78. GRANITE SPRINGS VALLEY TOTAL AREA 618,880 ACRES D-2¢ 3,500 acres D-3p 200 acres A3 42,000 acres B-2p 2,000 acres D-3d 7,000 acres Bolwx 2500 acres
8. MASSACRE LAKE VALLEY TOTAL AREA 112,640 ACRES = R = 5 000 morcs P - D-2k 2000 acees D-4s 2,000 acres B3a 9,000 acres C2a 4,000 acres D-3k 18,000 acres D-1f "200
2 ¢ 3 : B-3w 1,000 acres E 93,800 acres C-3a 2.000 acres C- E 192,680 acres § et
C-a 2.0 acres 3. SNAKE RIVER BASIN TOTAL AREA 3,347,200 ACRES Bdx 4,500 acees B-3a 50,000 acres D-3p 2,000 acres ’ - 2,000 acres ’ D-2f 1,000 acres
C-5k 500 acres mué = BRIVER KA FOTAL A 458,240 ACRES B-4w 3,500 acres C-3a 115,000 acres E 21 4’1 60 dorcs 125. STINGAREE VALLEY TOTAL AREA 27,520 ACRES C-3d 4,m acres D-2d 1,500 acres 181. DRY LAKE VALLEY TOTAL AREA 564,480 ACRES E 622,360 acres
D-5p 4,500 acres 34. LI WYHE! ARE > C-4a 7,000 acres C-3d 5,000 acres ’ B-2: 2.500 acres D-3r 11, acres D-2f 1,000 acres
y , - X . B-2
E 105,140 acres C-ad 8,000 acres C-das 56,000 acres C.3c 3,000 acres 104. EAGLE VALLEY TOTAL AREA 44,160 ACRES 3_3: 900 :ms D-4r 1,000 acres E 406,200 acres c-22 iz-x :Z: 206. KANE SPRINGS VALLEY TOTAL AREA 149,760 ACRES
9. LONG VALLEY TOTAL AREA 277,120 ACRES D-4d 5,000 acres Cuas 13,000 acres C3x 6,000 acres B3a 6,500 acres C-3as 8,000 acres E 30359a07acres 162. PAHRUMP VALLEY TOTAL AREA 504,960 ACRES D-2d 23,000 acres = 149,760 acrcs
Bda 17,000 acres 1[))4:; ;(7)(5)33 acres giw 1; ,% acres D-3k 5,000 acres lé-;w 2,23?’ acres D-3a 200 acres 142. ALKALI SPRING VALLEY TOTAL AREA 200,320 ACRES Al 15.000 acres c-2f 1,500 acres 207. WHITE RIVER VALLEY TOTAL AREA 1,028,480 ACRES
: 1500 acres -dwx ,000 acres D-3r 9,000 acres -3¢ acres D-4 1,000 : :
B-4x 6,000 acres s ,000 acres A2 2,000 acres B-la 3,000 acres D-2r 15,500 acres D-2wf 1,500 acres
C.4a 2.000 acres E 397,740 acres g::c ;.g& acres E 422,880 acres E-Sk 3;,2(6)3 acres E 14,920 acres B-2a 500 acres i i D-3r 7.000 acres D.2ds 2,000 acres
C-ad 5,000 acres 35. SOUTH FORK OWYHEE RIVER AREA TOTAL AREA 838,400 ACRES c-4§ B :ﬁ 79. KUMIVA VALLEY TOTAL AREA 213,120'ACRES i 126. COWKICK VALLEY TOTAL AREA 70,400 ACRES C-2a 35,000 acres c1d 8,000 acres E 459,980 acres A3 6,000 acres
C-4w 1.500 acres Bda 3,000 acres oy 3-000 . B-3a 32,000 acres 105. CARSON VALLEY TOTAL AREA 268,160 ACRES B 1500 5eses g—ic 16,;88 acres C-1k 2,500 acres 182. DELMAR VALLEY TOTAL AREA 245,120 ACRES ];-:3;3 55,000 acres
D-dk 3,000 acres C-4a 5,000 acres ’ C-3as 7,000 acres B-3a 6,000 acres ' -2a 10,000 acres D-1f 500 acres -3w 500 acres
3 E 598,820 a s C-3as 13,000 acres B-2a 7,500
D-4wx 2,000 acres C-4d 5,000 acres acres C-3¢c 3,000 acres B-3p 6,000 acres D-3d 2.000 acres E 136,320 acres D-1wx 9,000 acres C-2a 18.000 :::: B-3wx 30,000 acres
D-4x 32,000 acres Cap 14.000 acres 57. ANTELOPE VALLEY TOTAL AREA 289,280 ACRES e 000 acres o i o e AT —— T AL SR EA 55555 AR & 465 450 s o i C7a 105,000 acres
-5 : g » »
Con 2,000 acres Caw 15,000 acres A3 35,000 acres D3 15,000 acres Cic 4,500 aeres E 49,100 acres &5 A 163. MESQUITE VALLEY (Sandy V.) TOTAL AREA 151,040 ACRES p-2d 6,000 acres el 1100 acres
Cow 00/acrss D-4ps 18,000 acres B-3a 7,000 acres E 152,120 acres C3w 10,000 acres ; . E 206,120 €-3wx 15,000 acres
=k 500 acres 9% e g & 506 aercs Eux 8000 sors 127. EASTGATE VALLEY AREA TOTAL ARFA 138,240 ACRES C-2¢ 6,000 acres- B-la 5,000 acres -120 acres D-3ds 18,000 acres
E 205,620 acres gy 00 e = 10000 a5EES 6. TRUCKEE RIVER BASIN TOTAL AREA 1,472,000 ACRES . o 3,000 scres B B D-2a 19,000 acres B-Ip 2,000 acres 183. LAKE VALLEY TOTAL AREA 356,480 ACRES D-3wx 18,000 acres
10. MACY FLAT TOTAL AREA 17,280 ACRES D-4k 21,000 acres C-3ps 14,000 acres 80. WINNEMUCCA LAKE VALLEY TOTAL AREA 237,440 ACRES D-3ds 500 acres C-3as 6,000 acres 2 328,200 acres C:la 500 acres B3a 30,000 acres D-4d 1,000 acres
B.sa 1,500 acre E 747,400 acres E 217,280 acres B-3a 3,000 acres D-3k 22,000 acres D-3p 23,000 acres 144. LIDA VALLEY TOTAL AREA 342,400 ACRES glk - (5)22 acres C-3a 3000 acres D-4ds 13,000 acres
y ; s X 3 . | . :
Cose 500 acres 36. INDEPENDENCE VALLEY TOTAL AREA 220,800 ACRES 58. MIDDLE REESE RIVER VALLEY TOTAL AREA 204,160 ACRES D3c 2,000 acres D-3w_ 2,000 acres D-4p 3,000 acres C2a 61,500 acres acres D-3a 4,500 acres E 752,480 acres
D-5k 500 acres o 5 500 actes - 13/000 aices - D-3k 5,000 acres D-3wx 3,000 acres E 100,240 acres D-2d 22,000 acres 164. IVANPAH VALLEY D-3d 23,000 acres 208. PAHROC VALLEY TOTAL AREA 325,120 ACRES
E 14.780 acres o 10,000 acres i o D00 46rss D-3x 2,500 acres E 192,160 acres 128. DIXIE VALLEY TOTAL AREA 833,920 ACRES D-2c 500 acres (A) SOUTHERN PART TOTAL AREA 161,920 ACRES g'gds 6§x°°0 acres caf 6,000 acres
3 : 5 X ; -3w ,500 g
11. COLEMAN VALLEY TOTAL AREA 32,640 ACRES cad 5,000 acres C3a 2,000 acres £ e 9. WALKER RIVER BASIN TOTAL AREA 1,949,440 ACRES B-2a 74,000 acres E 2L B-la 500 acres e, 557500 acves D-2ds 19,500 acres
55 p— C-4p 3,000 acres C-3as 9,000 acres 81. PYRAMID LAKE VALLEY TOTAL AREA 430,080 ACRES {66 ANTELOPE VALLEY TOTAL AREA 73,600 ACRES B-2p 21,500 acres 145. STONEWALL FLAT TOTAL AREA 243,840 ACRES Cla 500 acres = s i D-2wf 1,000 acres
C-5p 500" acres C-4ps 2,500 acres C-3wx 3,000 acres 2 C3E 9,000 acres B-3, 4,000 acres ; B-3a 1,500 acres B-2c 8,500 acres C-1d 500 acres E 298,620 acres
D5k 500 acres Cdw 24,000 acres D-4r 2,000 acres C3w 1,000 acres Pt e C2a 30,000 acres C2a 8,000 acres C-lk 5,000 acres 184: SPRING VALLEY TOTAL AREA:;063,040:ACRES 209. PAHRANAGAT VALLEY TOTAL AREA 491,520 ACRES
E 30,140 acres D-4p ::,ggg acres E 167,160 acres D3¢ 1,500 acres D3k 1:000 s s C-2as 103,000 acres C-2¢ 10,000 acres D-1r 1,500 acres B-3a 24,000 acres A2 1.500 acres
12. MOSQUITO VALLEY TOTAL AREA 20,480 ACRES D-dw i 59. LOWER REESE RIVER VALLEY TOTAL AREA 376,320 ACRES D-3p 500 acres E 66,100 acres o 2,000 acres D:2r 16,000 acres B 133,920 aczes Bax 2 30 aces B2w 6,500 acres
' : E e D-3k 5,000 acres C:2x 4,000 geres E. 201,340 acres (B) NORTHERN PART TOTAL AREA 46,720 ACRES B-3wx 10,000 acres
B-3x 22,000 acres 107. SMITH VALLEY TOTAL AREA 306,560 ACRES g B-2wx 2,500 acres
D-5p 1,500 acres 37. OWYHEE RIVER AREA TOTAL AREA 341,120 ACRES ’ E 413,080 acres : : D-2p 6,000 acres C-3a 36,000 acres
; . B-3wx 10,000 acres 146. SARCOBATUS FLAT TOTAL AREA 519,680 ACRES E 46,720 acres C-2a 1,500 acres
D-5w e C-4 11,000 acres ; 82. DODGE FLAT TOTAL AREA 58,880 ACRES A3 1,500 acres D28 7,200;acres ' C-3as 1,500 acres C.2ds 22.000 acre:
E 18,480 acres c-j e :c - C3a 53:8'30 acres : : B-3a 15,000 acres D-2wx 49,000 acres C2a 11,000 acres 165. JEAN LAKE VALLEY TOTAL AREA 61,440 ACRES c-3d 10,000 acres . e nores
W > T - ot 2 3 acres
13. WARNER VALLEY TOTAL AREA 52,480 ACRES i 000 acs Ci R0I000 soree B % 500 acres B-3p 9,000 acres D-2x 9,000 acres D-2a 1,000 acres e 5 500 acres C-3ds 22,000 acres
P 4-000 C-3x 40,000 acres B-3w 1,000 acres B-3w 9,500 acres D-3a 21,000 acres D-2d 28,000 acres B-la 4.000 acres C-3w 8,000 acres 210. COYOTE SPRING VALLEY TOTAL AREA 420,480 ACRES
E 22480 0T g-gi 4'000 :Z_: §~3wx 23‘5“2% acres 3'3‘: 1’233 cli C-3w 4,500 acres D-3p 11,000 acres E 479,680 acres B-1c 3'000 4cies D-3a 20,000 acres D-la 1,000 acres
14. SURPRISE VALLEY TOTAL AREA 136,960 ACRES . : ,320 acres -3a 500 acres C3w 7,500 D-4s 1,800 acres ¢ D-3d 75,000
' C-5 4,000 acres x +N acmns : 147. F C-la 500 acres . LU0 Acres D-1f 500 acres
C-4x 4,000 acres D-S‘: 14,000 :zes 60. WHIRLWIND VALLEY TOTAL AREA 60,160 ACRES g-zc i ,tslgg acres it 3,500 acres E 485,920 acres GOLD FLAT TOTAL AREA 437,760 ACRES cir st D-3r 25,000 acres E 418,980 acres
D-4x 4,000 acres D-5w 5,000 acres B-3wx 1,000 acres D‘;; i :g D-3k 2,000 acres 129. BUENA VISTA VALLEY TOTAL AREA 474,880 ACRES :'i: lg'ggg ::::: E 50,440 acres D‘gw 423,000 acres 211. THREE LAKES VALLEY TOTAL AREA 199,040 ACRES
B ¢ " Juis & ¥ D-3 500 2 > D-3wx ,000 acre: 2
g o lz;,zgg :?r: £ N e gi‘“ §2§2 az:z D-3r 500 acres C_4:; 4,500 :Z:: A3 3,000 acres C2a 30,000 acres 166. HIDDEN VALLEY (South) TOTAL AREA 21,760 ACRES D-ads 35,000 am: (Southern Part)
y 38. BRUNEAU RIVER AREA TOTAL AREA 328,960 ACRES X 2008 E 47,380 acres g B-3a 21,000 acres C-2¢ 8,000 acres ; -
’ 2 2 g B-la 3,000 acres E 729,040 acres B-2a 1,000 acres
15. BOULDER VALLEY TOTAL AREA 56,320 ACRES E 53,660 acres E 249,060 acres B-3 35,000 ? '
. C-5k 1,000 acres ; P SO0, AcEes D-2a 18,000 acres B-1 2,000 C-2a 3,500 acres
C.sd 6,600 acres oo 550 actes 61. BOULDER FLAT TOTAL AREA 348,160 ACRES 83. TRACY SEGMENT TOTAL AREA 182,400 ACRES 108. MASON VALLEY TOTAL AREA 330,240 ACRES C.3a 10,000 acres = 12,000 aares eis o0 s 185. TIPPETT VALLEY TOTAL AREA 220,800 ACRES by R
e 10 = e s o 5 P : e : B e :
W acres D-5 300 B-3 18,000 acres x ’ AW s000 acres - v 148. ’
D.5d 1,000 acres v P 56,60 :z: B_;“v W C3a 500 acres o 7,000 acres DAk 2,000 acres CACTUS FLAT TOTAL AREA 257,920 ACRES 167. ELDORADO VALLEY TOTAL AREA 339,200 ACRES C4ds 25.000 acres 212. LAS VEGAS VALLEY TOTAL AREA 1,000,960 ACRES
D-5k 1,000 acres ’ : Biwx 10,000 acres D-3k 1,000 acres C3c 9,500 acres D-3x 3,000 acres B-2n 9,000 acres B-1c 4,000 acres C-4x 18,000 acres A-l 3,000 acres
E 46,720 acres 39. JARBIDGE RIVER AREA TOTAL AREA 177,920 ACRES sy 33»000 e D-3w 1,500 acres C-3w 8,000 acres E 357,880 acres C-2a 26,000 acres B-1p 3,000 acres D-4a 2,000 acres B-1p 1,500 acres
16. DUCK LAKE VALLEY TOTAL AREA 341,120 ACRES e A00iacres C-3a 10,000 acres E 177,900 acres C-3wx 12,000 acres 130. PLEASANT VALLEY TOTAL AREA 182,400 ACRES C2c 19:000 actes C-la 6,000 acres D-4ds 5,000 acres B-1wx 5,000 acres
) ’ E 177,620 acres T S 84. WARM SPRINGS TOTAL AREA 158,080 ACRES D-3a 500 acres e o0 C-% 5,000 acres Clc 8,000 acres E 149,800 acres C-la 1,000 acres
B =, 5 acres %
Eil ;':gg i 40. SALMON FALLS CREEK AREA TOTAL AREA 779,520 ACRES C3wx 23,000 acres B-3a 2,000 acres g‘:; 190’233 = B-3p 7,000 acres g ;: zg‘ggg poe D-14 2,000 acres 186. ANTELOPE VALLEY g-lc 935'223 acres
-dwx ,500 acr g ,500 acres B - X cres D-1k 3,000 acres (White Pine & Antelope) s7OLACIES
A 1500 acres Rug 4,000 acres D-3d 4,500 acres C3a 3,000 acres 5 4 500 e D-3p 58,000 acres E 168,920 acres P
Cap 2,000 acres B4a 2,000 acres D-3k 4,500 acres C3c 10,000 acres = X i D-p 4,000 acres E 313,200 acres (A) SOUTHERN PART TOTAL AREA 80,000 ACRES 213. COLORADO VALLEY TOTAL AREA 360,320 ACRES
C-4k 500 acres C-ads 11,000 acres E 219,160 acres C-3wx 5,000 acres 3 ! 5 040 ACRE: E 111,400 acres 149. STONE CABIN VALLEY TOTAL AREA 630,400 ACRES 168. THREE LAKES VALLEY (Northern Part) TOTAL AREA 190,720 ACRES o it acees A-1 3,000 acres
5 . EAST WALKER ARE TOTAL AREA 375,040 ACRES - )
C-4w 2,000 acres g-:w ;t,g% acres 62. ROCK CREEK VALLEY TOTAL AREA 284,160 ACRES DD;; . m :Z:: 109 ;3 T ER AREA - 131. BUFFALO VALLEY TOTAL AREA 322,560 ACRES g-: 1?% acres B-2a 1,500 acres D-4d 2,000 acres 3"1"’ :'ggg acres
C-4wx 11,000 acres -4ps B acres C-4d 24,000 acres % i -3k acres -2a 5! acres C-2a 6,000 acres E 61,000 -1a A acres
D-4c 2,500 acres D-4w 800 acres e 7500 acres D-3p 5,500 acres D-3w 5,500 acres l;-;a :*ggg acres C-2a 6,000 acres C2k 1.500 acres e —— P IETAEES TOTAL ARED . E 352,320 acres
g , 2 ; : L AREA 172,800 ACRE
D-4d 1,33(; acres lé 55: ;v(s’gg :2:: b 6,500 acres E 128,080 acres C-4a 1,000 acres e 31; 40500 ::-: g-gf g,;ﬁ acres E 181,720 acres Bl S 214. PIUTE VALLEY TOTAL AREA 216,320 ACRES
D-4k 1, = , : ARE, C-4 4,000 ~ : -2r ,500 acres 42,000
acres e 3,500 acres D-dwx 2,000 acres 85. SPANISH SPRINGS VALLEY TOTAL A 48,640 ACRES as acres D3a 2,500 acres £ g 169. TIKAPOO VALLEY (TIKABOO V.) -43 acres A 5,000 acres
E 304,620 acres E 244,660 acres B.3a * 4,500 acres C-4w 2,000 acres e 41,000 3 , acres C-4a 4,000.acres 2k 5 000
D-ids 50,000 acres ] » D4k 500 acres ~3as 00D acres B-3a 33,000 acres (A) NORTHERN PART TOTAL AREA 395,720 ACRES D-4d 15,000 acres H1d 000 acres
2. BLACK ROCK DESERT REGION TOTAL AREA 5,524,480 ACRES D-5k 5,000 acres 63. WILLOW CREEK VALLEY TOTAL AREA 259,200 ACRES C-3¢ 5,000 acres = 2617540 566 D-3k 28,000 acres B-3d 3,500 acies - S0 E 111.800 acres B-lc 3,500 acres
17. PILGRIM FLAT TOTAL AREA 7,680 ACRES D-5ps 1,500 acres B-dp 4,500 acres gg: ;-(5)33 acres o, s VALLE’Y D-3x 20,000 acres B3p 9,000 acres D:zz 4000 :Z;: 7. GO TOTAL AREA 610,560 ACRES C-1k 47,000 acres
D-5w 2,700 acres - ,000 acres 2 KER LAKE E 181,560 acres ’ . > E 152,820 acres
E 7,680 acres 5 B-4w 7,500 acres ' = C-3a 7,500 acres E 317,720 acres
- P . E 690,020 acres C4p 7,000 acres B 24,040 acres (A) SCHURZ SUBAREA TOTAL AREA 321,280 ACRES 132. JERSEY VALLEY TOTAL AREA 90,880 ACRES C3c 35,000 acres S el AREA 265,000 ACRES l}:—h 20,000 acres 215. BLACK MOUNTAINS AREA TOTAL AREA 403,200 ACRES
‘ : 41. GOOSE CREEK AREA TOTAL AREA 202,240 ACRES E 240,200 acres 86. SUN VALLEY TOTAL AREA 6,400 ACRES B.2p 12,000 acres B.2a 2,000 acres D-3d 3,000 acres By SOUTH AL AREA 245, cj: Zg’x o 5 03 00 e
E 19.840 acres 4 = 2 - piinc> i . ¥ C-2a 15,000 acres i D-3f 3,500 acres C-2a 30,000 acres s\ @cres !
19. DRY VALLEY TOTAL AREA 24,960 ACRES LD>35w 2 55?;?) e AR el 1};331 1 Z% :::: C-2c 40,000 acres 322" z’iﬁ’,g el D-3r 3,000 acres C-2c 15,000 acres Cead 17,000 acres 216. GARNET VALLEY TOTAL AREA 99,840 ACRES
= 3 W 5 acres - » -Z2a acres ¥ ’ 7
X B-3a 40,000 acres 5 i C2w 3,000 acres § A4 3,000 acres E 198,000 acres D 10;000;actes B-1p 500 acres
D-3p 3,000 acres E 199,240 acres B3x 22,000 acres o & o0 D2 6,500 acres 55 el C4x 19,000 acres Dids 18,000 acres c1d 500 acres
g > ,900 acres 2 » [oX:! 3,500 ¢ i )
D-3x 1,500 acres 4. HUMBOLDT RIVER BASIN TOTAL AREA 10,779,520 ACRES C-3a 5,000 acres D-2w 1,500 acres as acres 10500 S 170. PENOYER VALLEY (Sand Springs V.) TOTAL AREA 448,000 ACRES D-4x 5,000 acres C-1k
> D-3 14,000 D-4d ,500 acres 500 acres
E 20,460 acres 000 87. TRUCKEE MEADOWS TOTAL AREA 129,920 ACRES p ,000 acres Do 2500
20, SAND e ' — 42. MARYS RIVER AREA TOTAL AREA 686,720 ACRES C-3a8 72'2000 actes s Devx 11,500 acres D-4s 1,200 acres E 403,900 acres B-2a 1.508acees = Poeriui D-if 3,500 acres
. SAND VALLEY TOTAL AREA 7,680 A C-3w 000 acres B-3 2, D-2 500 J B-2c 11,000 ,060 acres
E 7,680 B-4p 19,000 acres Coan 83,000 s c.3: 1,000 — a 1c25 (sm i E 66,280 acres 150. LITTLE FISH LAKE VALLEY TOTAL AREA 277,760 ACRES o 45000 :Z:: PR g OTAL AREA. 359,650 ACKE E 94,840 acres
GFLACTES B-4x 4,500 acres B-4a 10,000 acres C-3as 2,000 acres D-3c 2,000 acres 133. EDWARDS CREEK VALLEY TOTAL AREA 266,240 ACRES A4 500 acres C-2x 14,000 acres ’ (Pequop V) o8 s BRI RIS 2 S TOTALAREASL200ACRES
21. SMOKE CREEK DESERT TOTAL AREA 627,200 ACRES C-4d 4,000 acres C-4a 14,000 acres C-3d 8,000 acres D-3wx 2,500 acres B-3a 5,000 acres C-4ds 2,000 acres D-2¢ 6,000 acres C4 32,000 acres D-1f 2,500 acres
B-3wx 500 acres Ceads 2,000 actes D-4k 10,000 acres c3 11,000 acres 08 2 D-4d 6,000 acres D-2d 18,000 acres a . Clk 500 acres
C-4w 8,000 acres i : N 208780 acres B:3p 8,500 acres ; C-4d 9,000 acres
¢ ; i =
o 6,300 scres D-4p 4,000 acres E 225,800 acres Civ Sptes (B) LAKE SUBAREA TOTAL AREA 196,480 ACRES B3x 5,000 acres D S e E 351,500 acres ik <000 E 48,200 acres
Do P D-dwx 5,000 acres 64. PUMPERNICKEL VALLEY TOTAL AREA 191,360 ACRES gz:”‘ g’igg e . S e C3a 13,000 acres LM e 171. COAL VALLEY TOTAL AREA 294,400 ACRES D-4a 5,000 acres 218. CALIFORNIA WASH TOTAL AREA 203,520 ACRES
" ; 2 B acres > C-3as 12,000 acres 3 3
i _ C-5ds 22,000 acres B-3a 9,000 acres D-2a 500 acres ¥ A2 1,000 D-4ds 10,500 acres B-1wx 500
D-3x 14,000 acres D-3p 2,000 acres C-3s 6,000 acres E 258,260 acres B acres acres
N C-5w 7,500 acres B-3] 6,500 acres D-2 6,500 ) .. D-4w 1,000 acres E
E 605,200 P c 2 acres B-2a 31,000 acres 203,020 acres
feres D-5p 4,500 acres C-3as 5,000 acres * 0420 pores E 185,980 acres e 6,000 acres 151. ANTELOPE VALLEY (Eurcka & Nye) TOTAL AREA 284,160 ACRES G2 SR E 253,180 acres
22. SAN EMIDIO DESERT TOTAL AREA 195,200 ACRES . 27560 acres D3p 5 0 acres 88. PLEASANT VALLEY TOTAL AREA 24,960 ACRES E D-3p 4,000 acres - ca Py 219. MUDDY RIVER SPRINGS AREA TOTAL AREA 58,240 ACRES
. / C) WHISKEY FLAT— E 206,740 acres a 4,500 acres -2wx 1000 acres 11. GREAT SALT LAKE BASIN TOTAL AREA 2,436,480 ACRES Uhnér Moapa. V.,
B.3: o 544,220 000 © ; (Upper Mozpa V.)
-3a 2,000 acres E 5 acres D-3wx 33, acres C-3w 1,000 acres 5 : C-4a 30,000 acres D-2a 17,000 acres v 4
B-3x 3,000 acres 43. STARR VALLEY AREA TOTAL AREA 212,480.ACRES E 134,860 acres D-3k 500 akees HAWTHORNE SUBAREA TOTAL AREA 346,240 ACRES 134. SMITH CREEK VALLEY TOTAL AREA 372,480 ACRES b 22,000 acres E 212400 s 189. THOUSAND SPRINGS VALLEY Al Siacets
C-3x 5,000 acres ’ E 23,460 B2 15,000 acre: 4 i (A) HERRILL SIDING— y
o 55,000 s Bodw 2,000 acres 66. KELLY CREEK AREA TOTAL AREA 192,640 ACRES acres . g S0 acres A 55,000 acres C-4x 2,000 acres 5. GARDEN VATLEY TOTAL/AREA 315/520/4CRES e e R ——— B-1wx 1,500 acres
! c 5 acres B-4a 10,000 acres D-4d 25,000 acres C-lwx 200 acres
’ 4 89. WASHOE VALLEY TOTAL AREA 52,480 ACRES
C-4d 20,000 acres C-3as 15,000 acres
E 155,200 acres ) 35 000 s o el s 2isto D-2a 8,500 acres B-4p 1,500 acres D-4k 5,000 acres B-2a 2,000 acres C-4ds 10,000 acres E 56,340 acres
23. GRANITE BASIN TOTAL AREA 5,760 ACRES i 500 3ciEe ] 1000 4cree e o Di2c 18,500 acres B-4x 12,500 acres D-4r 17,000 acres * e 22,000 actes S 2,000 acres 220. LOWER MOAPA VALLEY TOTAL AREA 161,280 ACRES
x 2 : D-2d 10,000 acres C-4a 18,000 acres D-4wx 1,000 acres C-2c 2,000 acres D-5ds 6,000 acres ?
E 5,760 acres D-4ps 6,000 acres B-4a 500 acres. D-3¢ 3,000 acres D-2k 5,000 acres C.das 22,000 acres E 177,660 actes D-2a 33,000 acres E 86.320 acres A-1 1,000 acres
24. HUALAPAI FLAT TOTAL AREA 201,600 ACRES = 157,980 acres C-4a 16,000 acres D-3p 500 acres B-3a 4,000 acres D-4ds 3,000 acres ‘ ’ D-2¢ 3,000 acres ’ B-1wx 2,500 acres
as 56 acres 44, NORTH FORK AREA TOTAL AREA 710,400 ACRES g—:k 1(;,(())% acres E 41,980 acres G 11000 s . Wi 152. STEVENS BASIN TOTAL AREA 10,880 ACRES . v p (B) TOANO—ROCK SPRING AREA  TOTAL AREA 395,520 ACRES polis 200 seees
P ,OU acres 90. LAKE TAHOE BASIN TOTAL AREA 88,960 ACRES D-3k E 10,880 acres D-2ds 14,500 acres C-4w 3,500 acres C-1wx 1,500 acres
B-3a 12,500 acres C-4ds 38,000 acres : : 12,000 acres 135. IONE VALLEY TOTAL AREA 294,400 ACRES ’
C-3a 1,000 acres C4p 9,000 acres E 96,140 acres D-4c 2,000 acres E 256,740 acres a3 2500 4 ' 153. DIAMOND VALLEY TOTAL AREA 481,280 ACRES E 234,520 acres g‘:" j‘s’gg fcres E 152,780 acres
§ 67. LITTLE HUMBOLDT VALLEY TOTAL AREA 624,000 ACRES . - ,500 acres -4a ,500 acres
Bl 51000 s Sl 000w Ddis 2,000 acres 10. CENTRAL REGION TOTAL AREA 29,941,120 ACRES D3 s A4 7,500 acres 173, RAILROAD, VALLEY D4 12,000 acres e TOTAL-AREA 122,830 ACKES
e 500 acres : B-4a 14,000 acres E 84,960 acres " B = 41,000 acres B-da 20,500 acfes (A) SOUTHERN PART TOTAL AREA 385,920 ACRES E 367,520 acres D-2k 4,500 acres
C-3k 500 acres D-4ds 6,500 acres C-das 12,000 acres : kALl ¢ ) D-2
e 00D e ik 200002168 Kok A" 91. TRUCKEE CANYON SEGMENT TOTAL AREA 53,760 ACRES o vt A 1 0 S D-3k 5,000 acres Bdw 87’033 actes C-2a 76,900 acres (C) ROCKY BUTTE AREA TOTAL AREA 117,120 ACRES = 3 3,000acies
D-3wx 3:500 acres C-5w 8,000 acres D-4d 14,000 acres ‘D-3k 3,000 acres : : A-4 10,000 acres g-:a g’zm :z:s C-2as 3,000 acres Bt B — 115,380 acres
E 177,100 acres D-5ds 15,000 acres E 577,000, acres D-3w 1,000 acres E 11,520 acres C-das 3,500 acres =AW, : s C2c 3,000 acres P e 222. VIRGIN RIVER VALLEY TOTAL AREA 580,480 ACRES
) ' D-5p 23,000 acres s i E 49,760 acres (B) SOUTHERN PART TOTAL AREA 41,600 ACRES D-4ds 3,000 acres Dt il C-2wx 5,000 acres a s B-Ix 1,500 acres
25. HIGH ROCK LAKE VALLEY TOTAL AREA 425,600 ACRES = o 560 meren 68. HARDSCRABBLE AREA TOTAL AREA 106,880 ACRES * — S E 223,400 acres L 344,780 acres D-2a 15,800 acres £ 114,120 acres B-1 s00
- 2 z acres ) -1c acres
C-dw 2,500 acres E 564,400 acres E 106,880 acres 7 WESTERN RECION TOTAL AREA:365,260 ACRES D-4x 500 acres 136. MONTE CRISTO VALLEY TOTAL AREA 181,760 ACRES 154. NEWARK VALLEY TOTAL AREA 512,640 ACRES D-2as 13,000 acres (D) MONTELLO—CRITTENDEN D-1f 3,500 acres
E?: 2’:83 e 45. LAMOILLE VALLEY TOTAL AREA 164,480 ACRES 69. PARADISE VALLEY TOTAL AREA 384,000 ACRES 92. LEMMON VALLEY E 40,600 acres A3 5,000 acres B-4a 5,000 acres g‘ga 4;% acres CREEK AREA (Montello V.) TOTAL AREA 308,480 ACRES E 574980 acres
= 2, . -3a X acres
DSk 60 acres Bdw 14,500 acres A3 10,000 acres (A) WESTERN PART TOTAL AREA 33,920 ACRES 112. MONO VALLEY TOTAL AREA 17,280 ACRES B-3a 1,500 acres g':l; ??ggg :::: = 219%200 asecs 1(3:-11) ll,m acres 223. GOLD BUTTE AREA TOTAL AREA 341,120 ACRES
c3 3, - g . . 29,
D-5w 1,000 acres g"‘d ;‘m acres g-;a ]1';‘322 s g‘g" ; ggg acees E 17,280 acres iy 2 % o C-das 32,000 acres (B) NORTHERN PART TOTAL AREA 1,375,360 ACRES G 300 scee E 341,120 geres
-4ds H acres -3w 5 acres -3x s acres % 4 A
E 415,600 acres iy i e 45000 mores Cap 6,500 acres 113. HUNTOON VALLEY TOTAL AREA 62,080 ACRES D-3d 14,000 acres C-4d 8,000 acres A2 300 acres C-4wx 1,500 acres 224. GREASEWOOD BASIN TOTAL AREA 69,120 ACRES
26. MUD MEADOW VALLEY TOTAL AREA 316,800 ACRES Pyt 6,500 acres Bax 43,000 acres D-3ps 500 acres 3 1,000 acres E 156,260 acres g-:: lg,ﬁ acres B2a 1,500 acres 1];.4,; ;,000 acres E 69,120 acres
D-3wx 22,000 acres o 5 D-3x 2,000 acre: D-3 2,000 S0 actes C- 70,3 -4wx ,000 acres
D-3x 8,000 acres 2k oo seres < o a Lot i . S s D-4ds 25,000 acres . o E o Vi 14. DEATH VALLEY BASIN TOTAL AREA 1,659,520 ACRES
: - 14, ; , (A) TONOPAH FLAT TOTAL AREA 1,025,920 ACRES D-4w 12,500 acres : ’ :
E 286,800 acres 46. SOUTH FORK AREA TOTAL AREA 63,360 ACRES C-3d *9,000 acres (B) EASTERN PART TOTAL AREA 25,600 ACRES E 55,080 acres o 7000 =9 b vl cof 3,000 acres 190. GROUSE CREEK VALLEY TOTAL AREA 35,200 ACRES 225. MERCURY VALLEY TOTAL AREA 70,400 ACRES
27. SUMMIT LAKE VALLEY TOTAL AREA 38,400 ACRES i e g-ap 6,088 acres B 5 60 e 145 TEELS MARSH TOTAL AREA 206,720 ACRES 22 7,000 :r::: ° Rt i—iwf s,ts)gg acres E 35,200 acres E 70,400 acres
- * 3w 500 acres : 2 » . - acres
D-sk 1,500 4 " 2 : REE 226. ROCK VALLEY AL AREA 52,480 ACRES
Dosd e acres D-4p 11,000 acres Cawx 20,000 acres C-3¢ 2,500 acres D3e 4,500 acres C-2a 38,000 acres 155. LITTLE SMOKY VALLEY B3a 2,600 acres 191. PILOT CREEK VALLEY TOTAL AREA 208,640 ACRES TOTAL AREA 52 RE!
- ,000 acres E 49,860 acres Coax 9,000 acres C-3k 500 acres D-3k 1,500 acres C-2c 22,000 acres TG 3 &R C-3a 50,000 acres B-3a 14,000 acres C-Ic 1,500 acres
D-5p 3,500 acres 47. HUNTINGTON VALLEY TOTAL AREA 503,680 ACRES D3¢ 6,000 acres D-3p 5,000 acres D-3x 4,500 acres cd 17,000 acres (#) NORTHERN PART TAL AREA 378,240 ACRES caf 7500 acres Co3as 20,000 acres D-2k 1,500 acres
E 32,400 acres iy S — E 213,500 acres E 15,600 acres 2 E 196,220 acres C-2s 1,000 acres A4 15,000 acres C-3w 5,000 acres D-3a 2,000 acres E 49,480 acres
28. BLACK ROCK DESERT TOTAL AREA 1,394,560 ACRES i 0,000 acres o WNNEMUCCA SEGMENT TOTAL AREA 278,400 ACRES 93. ANTELOPE VALLEY TOTAL AREA 11,520 ACRES 115. ADOBE VALLEY TOTAL AREA 9,600 ACRES g-i: ;2,838 s g:: 53,3% :er:: gj«; 12,500 acres : ﬁ—:p s.ggg acres 227. FORTYMILE CANYON
B-3x 5,000 acres C-4ds 21,000 acres 5 C-3 3,500 = 2 i ,500 acres a f acres
A3 3,000 acres c ,500 acres E 9,600 acres D-2f 9,000 acres C4c 2,500 acres E 159,140 (A) JACKASS FLATS TOTAL AREA 178,560 ACRES
C-3a 21,000 acres C-4w 10,000 acres ’ . 2.000 ' . D-2a 6,500 acres 1140 acres
C3e 5,000 acres C-dwx 8,500 acres B 3500 ‘acres o i i 116. QUEEN VALLEY TOTAL AREA 41,600 ACRES A3 14,500 acres C-dwx 3,000 acres D-2zs 103,600 acres 192. GREAT SALT LAKE DESERT TOTAL AREA 324,480 ACRES B1e 4,000 acres
D-3a 5,000 acres D-4ds 68.000 acres B-3c 11,000 acres 4 C-3ps 45500 aes B-3c 2,000 acres D-4f 500 acres D-2wx 42,000 acres C-lc 16,000 acres
D-3x 120,000 acres D-ak 5,000 acres B-3x 8,000 acres 94. BEDELL FLAT TOTAL AREA 33,920 ACRES & 37’100 S C-3a 12,000 acres D-4k 8,000 acres D-5ps 2.000 acres D-3a 6,500 acres C1k 12,000 acres
; i C-3as 2,500 acres 2 D-3a 2,000 acres D-4r 50,000 acres g D-3r 8,000 acres
i # ” i 00 4 ! E 1,046,560 D-1c 5,000 acres
EE’ 3wx . 733‘5’% e g 217 zg'ggg e C3c 30,000 acres g 3; ggm e 117. FISH LAKE VALLEY TOTAL AREA 451,840 ACRES D-3d 10,500 acres Ddx 3,000 acres acres E 309,980 acres = 1366 aceet
4=V, acres -41r B - 5 »
i o C-3d 4,000 acres g 500" sers Al 1,000 acres > D-3f 4,500 acres E 242,240 acres 174; JAKES VALLEY TOTAL AREA 270,080 ACRES 193. DEEP CREEK VALLEY TOTAL AREA 133,120 ACRES
29. PINE FOREST VALLEY TOTAL AREA 337,920 ACRES Bt po acies Caw 12,000 acres " E 807,420 acres Ad 1.000 acres (B) BUCKBOARD MESA TOTAL AREA 153,600 ACRES
E 342,180 acres c - E 2 22,420 acres B-3c ,000 acres 2 (B) CENTRAL PART TOTAL AREA 36,480 ACRES 3 C-4a 500 acres E 153.600 acres
= R 48. DIXIE CREEK— c_swx o, 000 deees 95. DRY VALLEY TOTAL AREA 51,200 ACRES Cle 33,0058 (B) NORTHERN PART TOTAL AREA 846,720 ACRES A4 2,000 acres Bt L = 132,620:acres '
B-3a 8,000 acres 23 ,000 acres Cak 12,000 acres s i g c4d 6,500 acres {66, PLEASANT VALLEY o 06 228. OASIS VALLEY TOTAL AREA 294,400 ACRES
C-3a 17,000 acres TENMILE CREEK AREA TOTAL AREA 250,880 ACRES E 196,400 acres C-3c 1,000 acres C-3wx 9,000 acres B-3 A 0 acres E 34,480 acres D-4d 28,000 acres ) N TOTAL AREA 48,000 ACRES s T
C-3p 42,000 acres C-4ds 9,000 acres 71. GRASS VALLEY TOTAL AREA 332,800 ACRES D-3p ‘5'(5133 dcfes E 391,840 acres B'S:x 1:'202 :Z:: (C) SOUTHERN PART TOTAL AREA 326,400 ACRES D-4ds 6,000 acres C3a 1,000 acres = o o
£ D-3 es - »
B iix 32’?& :Z:: g':l’ 2’338 acres A3 18,000 acres Do 1,000 - 118. COLUMBUS SALT MARSH VALLEY TOTAL AREA 236,800 ACRES C3a 41,000 acres A3 50,000 acres ;"“ 1;:"5’22 “E::: B 417,000 acres D-2wx 3,000 acres
¥ » -4x ,000 acres - s X oLl 195. SNAKE V.
E 223220 stes Cdw 1,500:acees 3'3“ 10,(;38 o E 93,700 skzee Cz L vonoa g 2,000 aetee g :2 4?283 ey 175. LONG VALLEY TOTAL AREA 416,640 ACRES NAKE VALLEY TOTAL AREA 497,280 ACKES £ 288,900 acres
: -3d 33,000 acres : C-3d 8, i , . : B-3 15,000
30. KINGS RIVER VALLEY D-4ds 19,000 acres ) 96. NEWCOMB LAKE VALLEY TOTAL AREA 5,760 ACRES D-2a 6,000 acres 000 acres BaL 1,000 acres 2 acres 229. CRATER FLAT TOTAL AREA 116,480 ACRES
D-4p 1.000 seres C-3as 1,500 acres E 228,300 acres D-3d 4,000 acres 25 20,000 B-4a 43,000 acres B-3w 5,000 acres D-1k 8.000 acres
2 ACRES : D-3 7,000 E 5,760 - -3p Saces 3 X : 2
(A) RIOKING SUBAREA TOTALAREA:92,000 ACKE D-4ps 24,000 acres = K : B 119. RHODES SALT MARSH VALLEY ~ TOTAL AREA 127,360 ACRES e F ool C3a 7,000 acres oy 31000 e o D e Dolr 2 O0iaeres
A3 7,000 acres D-dw 3,500 acres -3k ,000 acres 97. HONEY LAKE VALLEY TOTAL AREA 123,520 ACRES -3k 5,000 acres C-4a 15,000 acres -3k 12,000 acres E 04 480
B-3a 3,000 acres E 182,880 e D-3p 11,000 acres b o B-2a 3,000 acres D-3r 3,000 acres C-3s 3,000 acres C-ad 7,000 acres D-3wx 5,000 acres 104,480 acres
C3a 5,000 acres U E 243,300:acres D'§§ 13’038 i C2e 2,000 acres C-4d 1,500 acres D:3d gm acres D-4ds 12,000 acres E 456,280 acres 230. AMARGOSA DESERT TOTAL AREA 573,440 ACRES
- : 49. ELKO SEGMENT TOTAL AREA 200,960 ACRES £ 000 acres E 115,360 acres Cx 500 acres D-3f ,000 acres = 3.000
Uy 22,000 acres . 72. IMLAY AREA TOTAL AREA 493 440 ACRES = o } c > e p ,000 acres 196. HAMLIN VALLEY TOTAL AREA 264,320 ACRES B-la 5,000 acres
C-3wx oo aeres ol e A3 65,000 acres 98. SKEDADDLE CREEK VALLEY TOTAL AREA 27,520 ACRES 120 GARFIELD FLAT BOLyT R LSRATKS o i i 2 S B:3w, 1,000 acres B-Lwx 2,900 acees
A4 4,000 acres ‘é“i:’ . ggg acres . 40005 ‘ ’ C3a- 1,000 acres g T i 156. HOT CREEK VALLEY TOTATAREA 663:040 ACRES 176. RUBY VALLEY TOTAL AREA 642,560 ACRES C3a 15,000 acres Cle 137,000 acres
) C-4a 4,000 acres C:4w5 9-500 :Z—: C3as 55,000 acres E 27,520 acres D-3a 3,000 acres s A2 68,000 acres . 12,000 acres D-3r 30,000 acres C-1d 10,000 acres
C-4d 8,000 acres Caw 500 acre . O e 99. RED ROCK VALLEY TOTAL AREA 37,120 ACRES D3k 1,000 acres 138. GRASS VALLEY TOTAL AREA 380,800 ACRES B-2a 8,000 acres bge 11,50 ncace D-3s 17,000 acres C-1k 12,000 acres
Caw 3,500 acres & S0 acres C.3ds 10,000 acres D-3 2,000 B B-2c 1.500 acres g E 201,320 D-la 22,000 acres
2 . C-3c 5,000 acres X ,000 acres -4a 9,000 acres < C-4w 22,000 acres s &Acres
C-4wx 500 acres E 151,960 acres C-3x 8.000 acres 4 B-2x 1,000 acres y D-lc 6,000 acres
- g C-3wx 3,000 acres E 51,880 acres C-4a 45,000 acres " C-4wx 13,000 acres 12. ESCALANTE DESERT BASIN TOTAL AREA 67,84 ;
; - ! 5 ,840 ACRES
E 129,500 acres 50. SUSIE CREEK AREA TOTAL AREA 142,720 ACRES C3wx 7,000 acres E 29,120 acres 121. SODA SPRING VALLEY C-das 7,500 acres C2a 3,500 acres D-4a 35,000 acres — D-1d 5,000 acres
(B) SOD HOUSE SUBAREA TOTAL AREA 72,320 ACRES Cdw 3,500 acres D-3k 5,000 acres 100. COLD SPRING VALLEY TOTAL AREA 19,200 ACRES Cedwx 2,500 acres C-2k 2,000 acres D 2,000 35765 . ESCALANTE DESERT TOTAL AREA 67,840 ACRES D-1f 11,000 acres
(A) EASTERN PART TOTAL AREA 157,440 ACRES D.2f 7,000 acres DAt 15,000 acres
C-3x 11,000 acres C-4wx 1,000 acres E 334,440 acres c3p B — D-4k 5,000 acres ’ D-4x 70,000 acres D-2f 1,000 acres 540
D-3x 25,000 acres D-4w 500 acres 73. LOVELOCK VALLEY TOTAL AREA 406,400 ACRES D-3x 500 acres B-2a 3,000 acres D-4r 11,000 acres K'gk 12% o E 477,060 acres D-3ds 15,000 acres = 1,340 neres
C-2 5 - i acres
D 5,000 acres E 137,720 acres i3 55,000 acres : = 570 s £ 2:5 12.& ::: g 4x 22;,;& acres o s 177. CLOVER VALLEY TOTAL AREA 296,960 ACRES E 51,840 acres 231. GRAPEVINE CANYON TOTAL AREA 103,680 ACRES
E 31,320 acres T ? s AcIes : 13. COLORADO RIVER BASIN D-2: 26,000 acres
51, MAGGIE CREEKAREA TOTAL;AREA 253,40 ACRES B-2w 16,000 acres 5. CARSON RIVER BASIN TOTAL AREA 2,252,160 ACRES D-2x 1,000 acres . S B-3d 2,500 acres C4a 28,000 acres TOTAL AREA'7,920,640/ACRES o o
31. DESERT VALLEY TOTAL AREA 673,280 ACRES Bdw 1,000 acres B-2wx 2,500 acres i E 140,940 acies . E TOTAL AREA 555,520 ACRES C3a 12,000 acres C-4d 17,000 acres 198. DRY VALLEY TOTAL AREA 72,320 ACRES i
101. CARSON DESERT TOTAL AREA 1,283,480 ACRES \
B-3x 5,000 acres C-4d 2,000 acres C-2a 2,500 acres 5 WESTERNBART TR EA 83300 ACRES A4 500 acres D-3d 26,000 acres C-dw 11,000 acres S50 2,500 acres 232. ORIENTAL WASH TOTAL AREA 116,480 ACRES
C-3a 20,000 acres C-4w 1,500 acres C-2as 7,500 acres B-2a 5,000 acres ” B-4p 6,500 acres D-3r 5,500 acres C-4wx 22,000 acres D-2ds 7,500 acres D-2a 6,000 acres
C-3as 7,500 acres C-4p 2,500 acres C-2w 22,000 acres B-2¢ 4,000 acres B-2a 1,000 acres C-4a 54,000 acres D-4d 7,000 acres C-4ds 20,000 acres E 62,320 acres E 110,480 acres




LAKES & RESERVOIRS
Name of Res i Map Surface Capacity 3 Map Surface Capacity
-Reservor Nurmber| Area(Ac.) (Ac. Ft.)" Namen oty Naiddl LR (Ac. Ft.)"
NORTHWEST REGION WESTERN CENTRAL REGION
Humboldt County Lyon County
Alkali Reservoir 1 97 1,233 Fernley Dam #1 124 276 910
gig S]linllilg Reservoir 3 428 %i?z%(; Fernley Dam #3 125 95 476
ue Lakes
Bog Hot Reservoir 4 38 154 TRUCKEE RIVER BASIN
Continental Lake 5 500 (4,250) Douglas County
Dufurrena Ponds 6 25 150
S Lak
Gpoch Take z 1ot (199 Tob- Tt 27 | 128000 45,00
Gridley Lake 8 320 (320) ’ ?
Knott Creek Reservoir 9 98 1,620 Washoe County
Lit.tle Onion Reservoir 10 30 325 Lake Alexander 128 58 (250)
On}on Lake 11 774 (774) Gasperi 129 30 90
Onion Valley Reservoir 12 101 1,500 Highland 130 10 (54)
Rock Springs Table Reservoir 13 40 500 Hobart Creek Reservoir 131 10 110
Smith Lake 14 5) (10) Incline Lake 132 30 157
Virgin Valley Reservoir 15 20 50 Marlette Lake 133 350 10,400
Washoe County ghlk %a};ch Reservoir 134 23 252
¢ rice Lake 135 10 (54)
Alkali Lake 16 3750 (3,750) :
M 17 216 (216) Pyramid Lake 136 108,000 20,510,000
£ Rock Lake 137 20 (105)
BigEly Tnke - a0 (2900 Spanish Flat Reservoir 138 236 1
Broyles Reservoir 19 78 (510) Sp ; 3 -000
panish Springs 139 30 (185)
Boulder Lake 20 15 (78) il ok 140 10 (54)
' Boulder Reservoir 21 10 40 e
Cap Johnson Reservoir 22 160 1,500 Virgins Lake = - 0
3 Washoe Lakes 142 4,100 20,400
Carter Reservoir 23 222 935 . : 2
Catitn Resarvoir 24 55 290 Wheeler Reservoir (Evans Creek) 143 46 948
Continl Lake 95 391 (150) Winnemucca Ranch Reservoir 144 22 60
Coleman Reservoir 26 40 500 CARSON RIVER BASIN
Duck Lake 27 3000 (3,000) .
Forty-nine Lake 28 352 (200) Ehinehi Connty
Frog Pond Dam 29 92 395 Carson Lake 145 2,000 (4,000)
Hill Dam 30 77 396 Desert Gun Club Reservoirs 146 100 500
Little Valley Reservoir 31 80 400 Harmon Lake 147 200 400
Little Holy Lake 32 30 (30) Hazen Reservoir 148 10 20
Lost Creek Reservoir 33 12 98 Indian Lakes 149 400 (3,500)
Massacre Lake 34 2,532 (3,000) Lahontan Reservoir 150 10,000 273,600
Middle Lake 35 1,198 (900) Old River Reservoir 151 270 500
Mosquito Lake 36 935 (400) Ollies Pond “S” 152 350 700
New Years Lake 37 1,500 6,000 Soda Lake - 153 600 (5,300)
Racetrack Reservoir 38 32 75 Stillwater Point Reservoir 154 1,900 19,000
Rye Gross Reservoir 39 200 498 Douglas County
Mud Lake 40 900 (1,200) Bose R .
Swan Lake 41 130 (300) Dose ¥ eyo : 156 30 90
Swan Lake Reservoir 42 500 1,000 Dangberg geservop' #1&2 156 45 375
Toney Reservoir 43 15 (85) angberg Reservoir #3 157 80 500
Witaer Bosrvoie 44 70 (350) Dangberg Reservoir #4 158 150 1,000
Wall Croek Dam 45 182 400 Mud Lake : 159 300 1,800
Wall Creek Dam #2 46 133 2,200 WALKER RIVER BASIN
West Lake 47 1,248 (900)
Douglas County
BLACK ROCK DESERT REGION
Topaz Lake 160 2,300° 59,400°
Humboldt County L.yon County
Bilk Creek Reservoir 48 110) 800 :
Delong Reservoir 49 500 2,275 grtesm LEkE 161 1,000 1,000
High Rock Lake 50 650 (500) Neaf,nlgn Lo 162 80 480
Jungo Flat Lake 51 10 25 l_ltl eseryol 163 10 (54)
Mud Meadows Reservoir 52 80 215 Mineral County
Summit Lake 53 560 (5,000) Cat Creek Reservoir 164 25 1,155
Van Vleck Reservoir o4 250 2,750 Rose Creek Reservoir 165 32 656
Weiss & Vogel Reservoir 55 150 - Walker Lake 166 38,800 2,990,000
Wheeler Reservoir (Donnley Creek) 56 154 1,100 Weber Reservoir 167 950 (13,000)
Washior Eouniy CENTRAL REGION
Denio Camp Reservoir 57 30 110 :
Dewey Parker Reservoir 58 156 428 Elko County
Fly Reservoir 59 40 350 Steele Lake/Gibbs Lake 168 6 (30)
Grass Valley Reservoir 60 10 50 Overland Lake : 169 20 (120)
Negro Creek Dam 61 50 497 Robinson Lake 170 17 (95)
Smoke Creek Reservoir? 62 90 1200 Winchell Lake 171 - 2 9)
Squaw Valley Reservoir 63 47 1,200 Ruby Lake 172 9,000 (30,000)
Woodruff Reservoir 64 128 (500) Eureka County
SNAKE RIVER BASIN Roberts Creek Reservoir 173 10 117
Elko County Lander County
Bull Run Reservoir 65 106 1,246 oo Take 174 17 190
Tl ol Beeavyelr 5 0 200 Smith Creek Reservoir 175 25 350
Chimney Creek Reservoir 67 928 9,950 ‘ -
Coyote Hole Reservoir 68 18 (36) Nye County
Coyote Lake 69 25 (50) Fish Lake 176 80 (160)
Deep Creek Reservoir 70 136 1,410 Manzonie Reservoir 177 40 250
Dry Creek Reservoir 71 110 1,910 White Pine County
Emerald Lake 72 1: (4)
Groundhog Reservoir 73 16 (32) Bassett Lake 178 120 (1,300)
Jakes Creek Reservoir 74 62 472 Cave. Creek 179 32 784
Josephine Reservoir 75 250 1,250 Comins Lake 180 40 290
Rawhide Reservoir 76 147 1,540 Bull Creek #2 181 10 51
Sheep Creek Reservoir 77 850 7,500 Spring Valley Wash Dam 182 64 121
Su.nﬂower Reservm.r 78 60 (120) GREAT SALT LAKE BASIN
Wildhorse Reservoir 79 3,000 72,000
Wilson Reservoir 80 828 10,468 Elko County
HUMBOLDT RIVER BASIN P ailoan
Elko County 23 Mile Reservoir 185 652 7,457
Ackler Lake 81 10 (54) White Pine County"
Angel Lake 82 13 (70)
Bishop Creek Reservoir 83 782 30,000 Beaker Lako 186 L (50)
Dead Lake 187 3 (10)
Boulder Lake 84 6 (30) ;
; Goshute Reservoir 188 200 300
Boyd Reservoir 85 120) 830 Johis Lak 189 5 (25)
Castle Lake 86 9 (48) e -
Coldiale 87 6 (30) Silver Creek Reservoir 190 13 200
2 Stella Lakes 191 5 (25)
Dorsey Creek Reservoir 88 14 150
Echo Lake 89 29 (175) COLORADO RIVER BASIN
Eight Mile Creek Reservoir 90 45 944 Glavk Count
Favre Lake 91 19 (110) y
Fifth St. Wash Reservoir 92 10 94 Bowman Reservoir 192 165 4,000
Greys Lake 93 5 (25) Glassand Pond 193 16 (53)
Griswold Lake 94 15 (85) Honey Bee Pond 194 32 (100)
Hidden Lake 95 9 (48) Lake Mead 195 164,000 29,700,000
Island Lake 96 7 (35) Lake Mohave 196 28,200 1,820,000
John Day Reservoir 97 127 561 Lincoln County
i 98 13 70
Lgmoﬂle e 7 Eagle Valley Reservoir 197 59 640
Liberty Lake 99 21 (125) Edho R i = 9 1400
Lost Lake 100 3 (14) ChO hescvanr g
North Furlong Lake 101 8 (40) Frenchy Lake 199 74 (150)
Pearl Lake 102 5 (25) e lae 20 215 (o)
Soits 1aks 103 3 (14) Hollinger Debris Basin 201 90 640
Lower Pahranagat Lake 202 583 (1000)
Sleeman Ponds 104 12 20 :
Smith Lake 105 3 (14) Mathews Canyon Reservoir 203 420 12,420
. Pine Canyon Reservoir 204 354 12,470
1dier Lak 106 6 30 y 8
\S;; & dliei Al 5 107 5 §25; Upper Pahranagat Lake 205 370 3,580
Willow Creek Reservoir 108 761 18,064 Nye County
Zunino Reservoir 109 a0 (= Dacey Reservoir 206 215 784
Saval Reservoir 110 10 19 Hay Meadow Reservoir 207 203 1,120
Lander County Sunnyside Reservoir 208 791 3,330
CaticoLako 111 1.032 1.550 Tule Field Reservoir 209 218 507
Towa Canyon Reservoir 112 28 437 White Pine County
Izzenhood Ranch Reservoir 113 10 50 Presion Doserooin 210 109 1,271
Nelson Reservoir 114 13 100
orchin: Cofity DEATH VALLEY BASIN
Big Five Dam 115 787 1,720 Nye County
Graveyard Slough 116 80 100 Lake #1 211 69 243
Humboldt Lake 117 4,200 (46,000) Lake “C” : 212 70 618
Mud Springs Dam 118 70 (490)
Upper Pitt-Taylor 120 (1,700) 20,200 Values in parentheses are estimates
Lower Pit't-Taylor - 120 (1,700) 20,200 2More than 90% in California
Pumpernickel Reservoir 121 37 236 3Total Area—36,400 Acres in Nevada, remainder in California
Rye Patch 122 10,800 179,000 “Total within the 6-foot operating range.
Toulon Lake 123 3,500 (38,000) Total Area and Capacity —1250 acres in Nevada, remainder in California
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RECONNAISSANCE BATHYMETRIC MAP AND GENERAL
HYDROLOGY OF LAHONTAN RESERVOIR, NEVADA

By T. L. Katzer

Introduction

Lahontan Reservoir is about 35 miles east
of Carson City and I5 miles west of Fallan, Nev.
(fig. 1). This report redefines the altitude-
area-capacity relations of Lahontan Reservoir,
and describes the general hydrology of the reser-
voir. The field work was done under the super-
vision of E. E. Harris, U.S. Geological Survey,
and in cooperation with the U.S. Bureau of
Reclamation and the Nevada Department of Fish
and Game.

Historical Sketch

The Federal Reclamation Act of 1902 author-
ized construction of irrigation projects in the
|7 Western States (U.S. Bureau of Reclamation,
1961, p. 534-542). The Newlands Project, of which
Lahontan Reservoir is a part, was authorized by
Congress in 1903 and first phase construction
began that same year. The project was originally
named the Truckee-Carson Project, but was renamed
the Newlands Project in 1919 in honor of the late
U.S. Senator Francis G. Newlands of Nevada.

Construction on Lahontan Dam did not start
until January 1911 and was completed in June
1915, The dam is a zoned, earthfill structure,
162 feet high, and has a volume of 733,000 cubic
yards. The spillway-crest altitude is 4,162 feet
above sea level (1917 datum). Operating criteria
allow the provisional installation of 20-inch-high
flashboards on the spillway crest, which brings
the maximum storage altitude to about 4,164 feet.
The altitude of the outlet invert is 4,070 feet.

Precautionary reservoir drawdowns, based on
basin runoff forecasts, have |limited the reservoir
to several spills during the 54 years of operation.
The minimum reservoir stage of 4,070.0 feet was
reached in September 1929 during a prolonged
drought. The lowest stage during recent years
was 4,096.6 feet in October 1961. Figure 2 shows
the maximum and minimum stages and volumes of
stored water in Lahontan Reservoir for the period
of record.
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Figure 2.—Annual maximum and minimum stages and volume of stored water
of Lahontan Reservoir, 1917-70 calendar years

The Truckee-Carson Irrigation District was
formed on December 19, 1926 to be the legal
operating agency for the project works, and on
December 31, 1926, the Department of the Interior
transferred the operation and maintenance of the
project from the U.S. Bureau of Reclamation to
the Irrigation District; however, the U.S. Bureau
of Reclamation is still responsible for setting
certain operational and maintenance standards.

Project features now (1971) include Lahontan
Dam and Reservoir on the Carson River, a dam and
outlet works on the Truckee River at Lake Tahoe
(fig. 1), three diversion dams, and nearly 900
mi les of canals, laterals, and draihs. Also
included are two hydroelectric power plants with
accessory substations and transmission lines.

Water Sources

The principal sources of water for Lahontan
Reservoir are the drainages of the Carson and
Truckee Rivers (about 3,120 square miles), whose
headwaters are in the high Sierra Nevada where
precipitation is much greater than in the eastern
parts of the basins. The waters of the two rivers
are partly depleted prior fo reaching Lahontan
Reservoir principally by diversion for irrigation
and public supply, seepage loss to ground-water
systems, and evapotranspiration by native vege-
Tation.

The Carson River system flows northeast from
the Sierra Nevada to Lahontan Reservoir, irrigating
about 51,000 acres upstream from the reservoir,
and then through the Fallon farming area down-
stream from the reservoir and terminates in the
Carson Sink about 20 miles northeast of Fallon.
Several small surface-water reservoirs provide
about 15,000 acre-feet of storage upstream from
the reservoir. The river is gaged near Fort
Churchill (fig. 1), approximately 10 miles up-
stream from the reservoir, and the flow has
averaged about 264,000 acre-feet per year for
the past 58 years. Figure 3 shows fthe monthly
flow distribution at the Fort Churchill gage.
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Figure 3.— Mean monthly flow distribution, Carson River near Fort Churchill,
1919-69 water years. Quartiles show 25 percent of the monthly
flows were higher and lower than indicated.

Truckee River water is stored, in six main
reservoirs (fig. .l) upstream from the diversion
to Lahontan Reservoir and is used to irrigate
approximately 23,000 acres (U.S. Bur. Reclamation,
oral commun., 1969). Water is fTransferred from
the Truckee River basin to Lahontan Reservoir in
the Carson River basin through the Truckee Canal,
which heads at Derby Dam (fig. |). The inflow to
Lahontan Reservoir is measured at a gage on the
Truckee Canal near Hazen. There is one diversion
from the canal, the KX Lateral (fig. 1), between
the gage near Hazen and Lahontan Reservoir.

Table | shows the total surface-water inflow"
to Lahontan Reservoir for 1964-69 water years.

Table l.-—Surface-water inflow to
Lahontan Reservoir, 1964-69

(Inflow in acre-feet, rounded)

Water Carson Truckee
year! River? Canal3 Total
1964 136,000 4255,000 391,000
1965 382,000 244,000 626,000
1966 171,000 289,000 460,000
1967 449,000 209,000 658,000
1968 162,000 114,000 276,000
1969 561,000 107,000 668,000
Average, 1964-69 310,000 203,000 513,000

Average, 1919-69 252,000 5180,000 430,000

October | to September 30.

Excludes return flow from the Buckland Ditch.

Excludes diversions to KX Lateral canal.

First year of measured flow in Truckee canal
elow turnouts to the Truckee River.

Estimated (Lamke, R. D., oral commun., 1970).
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Stage data for Lahontan Reservoir have been
col lected since January 1917 by the U.S. Bureau
of Reclamation and the Truckee-Carson Irrigation
District and are published as follows:

Period U.S. Geological Survey publication
1917-60 Water-Supply Paper 1734

1961-65 Water-Supply Paper 1927

1966-70 Water Resources Data for Nevada,

1965, 1966, 1967, 1968, 1868, 1970
(annual reports).

Summaries of flows for the Carson River and
Buckland Ditch also are published in the above
reports. Records for Truckee Canal near Hazen
have been published by the U.S. Geological Survey
since October 1966. Prior records are unpub-
lished, but are available from the Carson City
office of the U.S. Bureau of Reclamation. The
KX Lateral records of diversions are also avail-
able from the same source.

The Buckland Ditch (fig. 1), which diverts
flow from the Carson River just upstream from
the Fort Churchill gage, provides irrigation
water for about 2,100 acres. The average annual
diversion by this difch for the past 7 years
has been 16,400 acre-feet. Return flow to the
river from this diversion may average about
50 percent.

The water from Lahontan Reservoir is used
to irrigate about 57,000 acres of farmland in
the Fallon area (U.S. Bur. Reclamation, oral
commun., 1969). Figure 4 shows the annual
releases from the reservoir for the period of
record. In addition fo the irrigated land,
approximately 25,000 acres in the Stillwater
Wildlife Area and 28,000 acres in Carson Lake
Pasture receive streamflow, return flow from
irrigated lands, and flow from reservoir spills.
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Figure 4.—Lahontan Reservoir releases to the Carson River,
1917-70 calendar years

General Reservoir Hydrology

The reservoir pool mainly overlies Quaternary
lake deposits of ancient Lake Lahontan, younger
fan gravels, and fluvial deposits. In the general
vicinity of the reservoir, Quaternary basalt crops
out and consists of thin lava flows with interbeds
of scoriaceous basalt breccia and diatomaceous
deposits. Also cropping out are older Tertiary
andesite, dacite, and rhyolite interbedded with
breccia and agglomerate (Morrison, 1964, and
Speed and Willden, 1966).

Construction of Lahontan Dam changed the
ground-water system of the surrounding area. As
the reservoir filled, water seeped into the ground-
water system, causing a rise in nearby ground-water
levels. Some water probably is seeping from the
reservoir through the volcanic rocks and sediments
that are present in the eastern subsurface of the
reservoir in the vicinity of the dam. Ground-water
levels measured in June 1970 in the vicinity of
the reservoir were all within a few feet of the
reservoir surface. These high ground-water levels
indicate that reservoir water recharges the local
ground-water system. As Lahontan Reservoir changes
stage, a corresponding change probably occurs in the
surrounding ground-water reservoir. The magnifude
of the response of ground-water levels to changes
in reservoir stage varies inversely with distance
from the reservoir.

The average annual precipitation on the
reservoir is about 5 inches, and the average pan
evaporation rate adjusted to Lahontan free water
surface is about 54 inches (U.S. Bur. Reclamation,
oral commun., 1970). At a spillway crest altitude
of 4,162 feet, the reservoir has a surface area of
about 11,200 acres (table 3). Thus, when the
reservoir is full, the average inflow from precip-
ifation is about 4,700 acre-feet, and the loss
from evaporation is about 50,000 acre-feet. About
22,000 acres of phreatophytes surrounding the
reservoir are estimated by the author and P. A.
Glancy, U.S. Geological Survey, to use an average
of about 8,000 acre-feet of ground water per year.

For irrigation use, the quality of surface
water in Lahontan Reservoir has been generally
satisfactory at the time of sampling. The
abundance of the biologic nutrients, orthophos-
phate, nitrate, and the relatively low values
for dissolved oxygen, are of primary concern to
the esthetic and fishery quality of the reservoir.
Table 2 summarizes the results of chemical analyses
of water samples collected at four different
locations on Lahontan Reservoir (fig. 1).

Sedimentation data are limited to one sample
taken by the U.S. Geological Survey on the Carson
River at Weeks (fig. 1), which is about 10 miles
upstream from the reservoir. During the period
May 11 to June 10, 1969, the mean daily flow was
between 3,000 and 4,000 cfs (cubic feet per
second), which represents a runoff value of about
210,000 acre-feet, or 37 percent of the flow for
the 1969 water year. The sediment sample,
collected on June | during the spring-flow
recession, had a suspended-sediment concentration
of 622 milligrams per liter. River flow at the
Fort Churchill gage at this time was 3,400 cfs,
when considered with the sediment concentration,
represents a suspended-sediment load of about
5,700 tons per day moving past the sampling site.

Some material probably is being deposited
between the sampling site and the reservoir, and
some in the reservoir, slowly reducing its water-
storage capacity. Some very fine suspended sedi-
ment moves out of the reservoir, but no data are
available to determine this amount. Lack of
extensive sedimentation in the reservoir down-
stream from the river delta is shown by the trace
of the old river channel, labeled thalweg on the
bathymetric map (fig. 5). The prereservoir
channel is still prominent, showing only minimal
effects of sedimentation.

Table 2.--Water—-quality data for four sites
in Lahontan Reservoir

[Data from Nevada State Health Division]!

Sampling sites, in
downstream order | ? 3 4
(shown in fig. |)

Temperature (°C)
Maximum 27 24 24 22
Average 20 18 |8 16
Minimum 10 12 10 I

pH

()}

Maximum
Average
Minimum

e o
Ul O

Dissolved oxygen
(mg/ 1)
Maximum 15
Average 8.2
Minimum 5.4

S, IR Ne]
— N

Orthophosphate
(PO, in mg/l1)
Maximum 0.73 0.85 1.0 1.6
Average .42 .49 .52 .86
Minimum .28 .20 .20 50

Nitrate
(NO3, in mg/1)
Maximum 15
Average
Minimum

OO N
— b
« o o
O Ul @
O o
N o
O N~

Dissolved solids
(residue on
evaporation at
105°C, in mg/I)
Maximum 200 233 238 183
Average 161 168 167 152
Minimum 121 129 16 119

1 Based on samples collected during spring and
summer, |966-69. Samples were collected from a
boat, at about 0-I foot depth.

Reservoir Area and Capacity

Fathometer soundings, topographic maps, and
a series of aerial photographs taken by the U.S.
Bureau of Reclamation, showing the surface area
of the reservoir at various stages, were used to
develop the reconnaissance bathymetric map (fig. 5)
and stage-area-capacity relations (fable 3 and
fig. 6). A more detailed stage-capacity table
is available, and shows reservoir stage to 0.l
foot (U.S. Bur. Reclamation, Carson City project
office, written commun., 1970).

Forty-nine continuously recording-fathometer
Traverses were made by boat across Lahontan
Reservoir. Two fransit teams on opposite shores
were used to maintain directional control. Contour
lines were fitted to the data. The areas between
the contours were planimetered and the area and
volume of the reservoir computed. The overall
limit of error of the bathymetric data is considered
to be less than 5 percent.

The 1929 datum is 3.73 feet higher than the
1917 datum, but for simplicity and continuity,
the new area and capacity table is based on the
1917 datum, which is in common usage.

Prior to October 1970, the so-called 1917
area-capacity relations were in use (fable 3);
however, beginning in October 1970, all concerned
water agencies started using the new (1969) area-
capacity relations. The differences between the
1917 and 1969 area-capacity relations are variable,
and at an altitude of 4,070 feet, the 1969 area-
capacity table shows only about 24 percent of the
volume of the 1917 area-capacity fable. This per-
centage difference decreases at increasing
reservoir stage until at altitude 4,089 feet the

relation is virtually the same. Above this altitude,

the 1969 capacity data are as much as |3 percent.
but generally 6 to 8 percent larger than the 1917
capacity data. The large shallow area in the
southeast part of the reservoir, designated area A
in figure 5, is now used for storage and was not
included in the 1917 calculations. This area has
a minimum altitude of 4,147 feet and contains
about 10,600 acre-feet of water and has a surface
area of about 3,740 acres when filled to altitude
4,164 feet. Even if area A is deleted from the
1969 capacity data, the reservoir contains 16,000
acre-feet more storage than was originally cal-
culated in 1917,

Table 3.-—-Lahontan Reservoir area and capacity
data for 1917 and 1969

Reservoir TR Water in
stage in storage
feet above ares; (Heres, (acre-feet,
sea level rounded) rounded)
c1ol17 1917 1969 1917 1969
datum)! rating rating rating rating
4,060 0 : 0]
4,065 7 .
24,070 100 30 385 91
4,075 145 94 960 368
4,080 255 263 1,990 [,170
4,085 420 505 3,640 3,080
4,090 555 743 6,070 6,210
4,095 755 950 9,440 10,500
4,100 985 [, 130 13,900 15,700
4,105 1,240 },360 19,600 21,800
4,110 |,500 |, 7120 26,500 29,500
4,115 1,840 2,140 34,900 39,100
4,120 2,420 2,610 45,800 50,900
4,125 3,000 3, |70 59,800 65,300
4,130 3,600 3,820 76,400 82,700
4,135 4,500 4,510 97,300 104,000
4,140 4,800 5,190 121,000 128,000
4,145 5,200 5,880 146,000 155,000
4,150 6,400 6,960 175,000 187,000
4. 155 7,700 8,470 211,000 226,000
4,160 9,200 10,700 254,000 273,000
34,162 9,800 12,100 274,000 295,000
“4,164 10,600 >14,800 294,000 322,000

1 The 1917 datum is 3.73 feet lower than the

1929 datum.

2 Qutlet invert altitude.

3 Spillway crest altitude.

“ Approximate altitude of top of flashboards.
Includes extensive shallow-water area in

southeast part of reservoir (area A in fig. 5).
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INTRODUCTION

o Big and Little Washoe Lakes are |5 miles south of
) a gy ® Reno, Nev., and 5 miles north of Carson City on the
i R Creek floor of Washoe Valley (fig. I). Mountains of the
= Carson Range of the Sierra Nevada and the Virginia Range
surround the valley, except for a narrow canyon to the
north through which Steamboat Creek drains the lakes to
the Truckee River. Washoe Valley has an area of about
84 square miles.

RANGE

<
~
QO
n Carson
i City A\

CARSON

The principal source of water for the lake is snow-
melt in the Carson Range. Small quantities of water are
imported to the Washoe Lakes from Browns, Galena, and
Third Creeks west and north of the basin. Some water
that would normal ly flow to Big Washoe Lake is exported
from the basin to Carson City and Virginia City through
the Marlette Water System. A small dam (about 30 feet
wide and less than |0 feet high) at the north end of
Little Washoe Lake (fig. 2), having a narrow spillway
(about 8 feet wide) at an altitude of 5,028.9 feet, is
used in part to control the stage of the lakes and the
outflow to Steamboat Creek for downstream irrigation.

During most days of the winter, Big Washoe Lake is
not frozen over with ice.

N, 0 10 20 Miles
]

LITTLE
WASHOE

120°
1

Figure 1.-Index map of northwestern Nevada showing
the location of Washoe Lakes

Washoe Lake is used mostly for fishing and boating;
however, those uses are slight, probably because the |ake
water is highly turbid (Hutchinson, 1937, p. 85). How-
ever, the beaches and sand dunes along the east side of
Big Washoe Lake are picturesque. The area is being
considered as a site for a State park.

The Washoe Lakes were at a stage of 5,029.8 feet
above sea level during June 1971, when the bathymetric
survey was made. The lakes usually are a single body
of water, because of the flooding of the intervening
marshy area between Franktown Creek and the diversion
ditch shown in figure 2. Following unusually dry periods
of several years, the lakes have gone dry. The last
Time was in 1934 (Rush, 1967, p. Il1). Figure 3 is a &
summary of stage variations for the period 1963-71.

Management

BATHYMETRY

A continuously recording, electronic fathometer was
used to measure the depths of the Washoe Lakes. The
author was assisted by his son, Steven, in making the 19
+traverses of the two lakes. The results of the survey
are summarized in figures 2 and 4. The dimensions of
the lakes at the time the survey was made, for the
| extremes in stage for the period 1963-71, and at spill-
! way stage are summarized in table I.

Wildlife

~

~~ Management
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Table l.-—Dimensions of the Washoe Lakes
at various stages

-c| =34
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o

N

o

m

|
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-
Zo:

Big Little

Dimension Washoe Lake  Washoe Lake

Total

JUNE 1971

N

I

|

|

I Stage, in feet 5,029.8 *+ 0.1 5,029.9 % 0.1 ~--
| Area, in acres 5,800 5,900
| Volume, in acre-feet 33,000 34,000
| AT SPILLWAY STAGE

Stage, in feet 5,028.9 5,;028.9 ==
Area, in acres 5,700 110 5,800
Volume, in acre-feet 30,000 500 31,000

MAXIMUM RECORDED STAGE, 1963-71%/

Stage, in feet 5,030.6 5,030.6 -
Area, in acres 5,900 112 6,000
Volume, in acre-feet 36,000 850 37,000

MINIMUM RECORDED STAGE, 1963-71

Stage, in feet a5,023.5 b5 ,02] .9 —=
Area, in acres 3,160 16 S
Volume, in acre-feet 10,000 6 ==

1. On February 12 and 24, 1970.
a. On November 24, 1964.
b. On October 28, 1964.
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springs (King, 1878, v. |, p. 512 and Russell, 1885, L_JTLIALI_A I for Big Soda Lake
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Lake near its center (Breese, 1968, p. 25). Evapora-
tTion, the principal form of discharge from the |akes
under native conditions, offset the inflow. The |akes
functioned much like large wells or sumps below the
general ground-water level of the area. Under native
conditions prior fo 1906, the |ake stages were main-
tained at a fairly constant low level, as shown in

Figure 3.- Variations in the stages, areas and volumes of the Soda Lakes

FOOTNOTES FOR FIGURE 3

figure 3. In 1906, when extensive irrigation began 1. From King (1877, v. 4, p. 351); may be in error. 5. From Lee and Clark (1916, p. 705-706) for period

in the area, the lake levels began to rise, continuing 2. Based on lake area and water depth as reported by 1880-1910. Data adjusted to U.S. Coast and

until about 1930. The total rise in stage for the Russell (1885, p. 73). Geodetic Survey mean sea level datum of 1956 by

period was about 60 feet. The principal cause of the 3. Based on footnote by Russell (1885, p. 73). subtracting 3.7 feet from reported data.

rise was attributed to seepage losses from the T, U, Probably not a natural stage. 6. From Strahorn and van Duyne (1911), as reported

and N canals (fig. 2), which carried water from the 4. as reported by Breese (1968, p. 8), Chatard (1890) by Breese (1968, p. 13).

Carson River fo fields in the Fallon area as part of observed Little Soda Lake to be dry. When first /. Data for period 1911-69 from U.S. Bureau of

the Newlands Project of the U.S. Bureau of Reclamation discovered, reported to have been dry (Russell, Reclamation.

(Lee and Clark, 1916, p. 672-675). 1885, pe« 79). 8. From Breese (1968, p. 14). Probably in error.

9. Determined as part of present study in June 1971:

Big Soda Lake is highly saline, as shown in Big Soda Lake, 3,989.3 feet; Little Soda Lake,

table |, and reportedly has no fish population 3,989.8 feet.

(Breese, 1968, p. 2). Extraction of soda (essentially
equal parts of sodium carbonate and sodium sulfate,
according to Russell, 1885, p. 78-79) from Big Soda

Lake began in 1875 (Russell, 1885, p. 79, and Morrison,
1964, p. 116) and continued until the facilities were
flooded by rising water. Little Soda Lake is much less
saline, but was used for soda extraction beginning in
1867 (Russell, 1885, p. 8Q). Little Soda Lake was
reported (King, 1878, v. |, p. 5/2) to have been nearly
dry in -1867. -

BIG SODA LAKE

J=% Cross-section A-A' EXPLANATION
\Qi“ié shown on Figure 6 i
Marsh{j Lines of equal water depth, in feet;

interval 20 feet. Datum i1s lake surface
at a stage of 3989.3 feet above mean sea

Base from U. S. Geological Contour interval 20 feet. level for Big Soda Lake and 3989.8 feet
Survey - Soda Lake, Nevada Interval for dotted lines LITTLE SODA LAKE above mean sea level for Little Soda Lake
«(1951) 1:62,500 © 10 feet. Datum is mean
sea level. i 60

Control point
Number is depth of water, in feet

Figure 2.- Topography of the Soda Lakes area

BATHYMETRY .
A continuously recording electronic fathometer was Spring
used to measure depths in the Soda Lakes in June 1971. Shown by Russell (1885, pl. 16), but
Data were gathered along |7 traverse lines, utilizing now submerged
10 control points along the shore of Big Soda Lake.
The author was assisted by his daughter, Teresa, in e —— T L —————————————————
collecting the field data. The bathymetry, stage-area- 0 1/4 1/2 1 mile
volume relations, and a cross section are shown in
figures 4, 5, 6, and 7. The deepest point surveyed in
Big Soda Lake was 207 feet below tThe lake surface. An
island that is shown on Russell's bathymetric map of
1882 (1885, pl. 16) was located at a depth of 58 feeft,
as shown in figures 4 and 6. Big Soda Lake (fig. 6)
is within a compound crater. Below a depth of about
80 feet, a small, steep-sided crater occupies the
center of the larger crater of topographic prominence,

Figure 4.— Reconnaissance bathymetry of the Soda Lakes

K 39° E——

as shown in figures 2 and 6. A A
: 0 WATER SURFACE, 1971 - 0
Little Soda Lake had a maximum depth of about 20 ) . ) Depth 58 feet in 1971
56 feet when this survey was made (fig. 4). o 40 Distance A to A' = 0.92 miles \_Island 3? 1882 , 0
pX a
. .- Lake St 1882 0
Lake stage, area, and volume for (1) equilibrium qg 60 Sl 60 ?2
under near native conditions (prior to 1907) and for 2 80\7 Reported Lake Stage, 1867 —— \?0 &
(2) equilibrium under irrigation conditions (since - 100 \ W100 —;_
1930) are summarized as follows: = =
= 120 120 =
Near native Irrigation Z 140 140 &
cgndifions cgndiTions = el - Depth 200 feet 160 =
. (Prior to 1907) (Since 1930) - 180 l' 180 ™
Big Soda Lake: quo / 44/ m
e gLt g 1= S B - (V Location of cross-section <08
Area (acres) 270 £ 5 385 # 5 229. s S 3 220
Volume (acre-feet) 15,500 = 500 35,000 + 500 240 g9 240
Little Soda Lake:
shage (Teeh) 3’957 = 4 3,989 £ 2 Figure 6.- Cross-section of Big Soda Lake as recorded by the fathometer
Area (acres) %5 20 + |
VeI GesiresTeel =0 G B 38 Base from aerial photographs, 1:19,000, 1971

Cartography by C. Bosch
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Figure 7.- Stage-area-volume relations
for Little Soda Lake

SALT CONTENT

The principal dissolved constituents of Big Soda
Lake, in descending order of abundance, are sodium,
chloride, and sulfate. Little Soda Lake is different
in that of these three dominant ions, sulfate has the
highest concentration, fol lowed by sodium. These ions
make up approximately 90 percent of the total dissolved
solids in both lakes. The naturally occurring ground
water in the nearby alluvium, the principal source of
water for the Soda Lakes prior to the Newlands Project,
was described by Stabler (1904). He reports fhe
fol lowing conditions near the Soda Lakes: (1) chloride
and sul fate concentrations less than 100 mg/ |, (2)
springs of good quality in the lake crafers, (3) dug
well in the crater of Little Soda Lake had dissolved-
solids content of 320 mg/l, (4) driven well in crater
of Big Soda Lake had dissolved-solids content of
400 mg/!, and (5) depth fto water in nearby alluvium
general ly less than 25 feet.

Changes in the salt content of the Soda Lakes are
summarized in table |. Both the concentrations of salt
and the total tonnages of salt are shown fTo be decreas-
ing with time. The dilution is due principally to
increased volumes of water in the lakes. The decrease
in total salt content probably is due principally fo
flushing of salt from the lakes fo adjoining aquifers,
as ground water moves through the lake.

The removal of soda from Big Soda Lake could nof
account for the large decrease in fotal salt tonnages
shown in table |. On the basis of data by Breese
(1968, p. 26), it is calculated that a maximum of
about 20,000 tons of soda was removed from the |ake
during 1868-93. Soda exfraction continued until The
lake began to rise in 1906. |t is unlikely that The
total tonnage of soda removed would account for any
more than a very small part of the 900,000-fon loss of
salt during 1869-1967, as determined from table I.

Data reported by Chatard (1890, p. 48) indicate
that Big Soda Lake probably was homogenous; that is,
unstratified, under native conditions. More recent
data collected by Hutchinson (1937, p. 75) and Breese
(1968, table 7) indicate stratification of chemical
constituents and water temperature into upper and lower
zones, with an intervening fransition zone. The upper
zone of less salty water (fable |) extends to a depth
of about 30 feet below the lake surface. The lower
zone of more salty water is below a depth of about 120
feet. The transition zone between 30 to 120 feet is
intermediate in composition. The tfemperature of the

DEPTH OF WATER AT DEEPEST POINT, IN FEET

water below a depth of 120 feet was essentially constant
at 62°F (17°C) in August 1967 (fig. 8). The chemical
strati®ication probably is caused by a greater dilfution
of lake water near the surface than at depth as more
ground water flows through the upper zone of the | ake.

The rate of freshening has decreased in recent
years. |f we assume that the tonnage of chloride was
nearly constant from 1867 to 1906 at about 970,000 tons
(table 1) and decreased to 670,000 tons in 1933 and to
630,000 tons in 1967, then from 1906 to 1933 the aver-
age annual loss in chloride was about 11,000 tons. For
1933-67, the rate of loss was only about 1,200 tons per
year. One implication is that if the present hydro-
logic conditions of Big Soda Lake persist, the chloride
content, and possibly other chemical characteristics as
well, may nearly stabilize in a few years.

EVAPORATION AND WATER BALANCE

The net evaporation rate (evaporation of 4.3 feet
for fresh water, reduced to about 90 pericent by the
effects of salinity (Harbeck, 1955, fig. 5), minus
precipitation of 0.3 foot) for Big Soda Lake under
native conditions may have averaged about 1,000 acre-
feet per year (that is, 3.6 feet x 270 acres). Af the
present stage, the evaporation may average about |,500
acre-feet (that is, 4 feet x 385 acres). For native
conditions, the net evaporation was offset by an equal
amount of subsurface inflow; however, under recent
equilibrium conditions and with a confinuous loss of
salt from the lake with high stage, a larger volume of
ground water is moving into the lake; part of it
leaving as subsurface outflow, carrying dissolved
chemical constituents with it. The amount of thermal
water entering the lake (Breese, 1968) is not known.

During the period of stage adjustment (1906-30),
the volume of Big Soda Lake increased about 20,000
acre-feet, or at an average annual rate of about 800
acre-feet. During the adjustment, the average annual
net inflow would have been on the order of 2,000 acre-
feet, plus the additional ground-water outflow from
the |ake.
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Figure 8.- Variations in water temperature and chloride

concentration with depth of Big Soda Lake,
August 1967

Table 1l.--Summary of_water—quality changes for the Soda Lakes

Surface sample

Deep sample Total lake content

Dissolved Dissolved (thousands of tons)
i S “H=golids : . s —solids Dissolved
Densityl/ Chloride content Depth Density Chloride content -solids
Date (g/ml) (g/1) (g/1) (feet) (g/ml) (g/1) (g/1) Chloride content
BIG SODA LAKE
rug. 18672/ 1.0975 39.4 125 — — —- e 960 2,800
Sept. 18823/ 1.0995 45.7 129 100 1.098 44,3 126 970 2,800
-—— 19274/  al.02 8.77 27.4 s — - - — ==
July 19335/ 1.022 8.20 b26 192 1.066 27.3 b87 670 -
Aug. 19586/ 1.017 7.70 24.7 = e — — —- ot
oct. 19637/  al.02 7.39 25 47 - s e B - —
-— 19671/ 1.021 7.60 25+3 197 1.050 21.5 61.8 630 1,900
LITTLE SODA LAKE
oct. 19637/ — . 880 6.33 . - e — .93 6.7
Jan. 19677/ -- .699 5.51 — - - -— .78 6.2
a. Estimated from dissolved-solids and chloride data. 3., Based on data from Chatard (1890, p. 48).
b. Estimated from density and chloride data. 4. Based on data from Miller, Hardman, and Mason (1953,
1. Density in July 1915: Big Soda Lake, 1.0563 at p. 34).
27°C; Little Soda Lake, 1.0051 at 27°C (Lee and 5. Based on data from Hutchinson (1937, p. 75).
Clark, 1916, p. 666). 6. Based on data from Whitehead and Feth (1961, table 1).
2. Based on data from King (1877, v. 2, p. 747). 7. Based on data from U.S. Bureau of Reclamation.
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INTRODUCTION

Pyramid Lake, about 30 miles northeast of Reno, Nev., is
the terminal water body of the Truckee River system. The
principal inflow to the lake is from the Truckee River; local
drainage around the lake contributes little. There is no out-
let stream; therefore the only outflow is by evaporation.
Considerable interest in the lake has developed in recent years
because it is an important feature in the management of water
in the Truckee and Carson River systems, and because of its
potential as a recreation area. An important tool in the eval-
uation of Pyramid Lake from a management and recreation
standpoint is an adequate physiographic and hydrologic survey.

This report was prepared under the general direction of
G. F. Worts, Jr., district chief of the Geological Survey’s
Water Resources Division in Nevada.

HISTORY

The earliest written record of Pyramid Lake is the diary of
John C. Fremont, who encountered the lake in January 1844.
The next record is that by King (1878), who visited the lake
in 1867 and 1871. Russell (1885) surveyed the lake in August-
September 1882. From records of these early visits and
other evidence, the lake at that time, under natural conditions,
covered about 140,000 acres (220 square miles), and its stage
fluctuated perhaps as much as 20 feet between wet and dry
periods (A. M. Piper, U.S. Geol. Survey, oral commun., 1968).

Diversions from the Truckee River for irrigation began
about 1860, and they were accelerated considerably following
construction of the Truckee Canal in 1905 (fig. 1). The canal
diverts water from the Truckee River to Lahontan Reservoir
on the Carson River. Although some of this water is used
for irrigation in the Fernley area, most is stored in Lahontan
Reservoir for use in the Newlands project near Fallon. U.S.
Bureau of Reclamation records show that an average of about
250,000 acre-feet per year was diverted into Truckee Canal
during the period 1905-68. «

Altitudes of the level of Pyramid Lake from 1867 to 1968,
taken from the U.S. Geological Survey records, are shown in
figure 2. From 1909 to 1968 the lake level declined from an
altitude of 3,869 feet to 3,789 feet above sea level, or 80 feet
in 59 years.
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BATHYMETRIC SURVEY

With the exception of a few fathometer surveys made by
the Nevada Fish and Game Commission in the 1950’s, the
only previous systematic survey of Pyramid Lake was made
by Russell in 1882 (1885, pl. 9). '

For the present survey, section corners and east-west sec-
tion lines were used to locate accurately the present shore-
line and control points for the fathometer survey grid. A
boat-mounted recording fathometer was used to obtain cross-
sectional profiles of the lake bottom. Twenty-three cross-
sectional profiles were run in an east-west direction at one-mile
intervals. One long profile was run roughly north-south from
The Needle Rocks to Anaho Island. Additional fathometer
soundings were made around The Needle Rocks, Anaho Island,
The Pyramid, the mouth of the Truckee River, and several
beach areas along the west shore. The boat was operated at
a constant speed on all profiles, and was kept on line by tran-
sit erews on both shores, which were in radio contact with
the boat. Hand soundings were made as checks on fathom-
eter readings at 6, 25, 68, 282, and 322 feet.

Aerial photography was obtained to provide details on the
present shoreline configuration. Altitudes in this report are
expressed in feet above mean sea level (datum of 1929, ad-
justment of 1956), referenced to U.S. Coast and Geodetic
Survey benchmark N-21 at 3,940.29 feet altitude.

The fathometer profiles and aerial photographs were used
to contour the lake bottom.

LAKE AREA AND VOLUME

Tables 1 and 2 and figure 3 may be used to obtain the area
and volume of the lake at given altitudes. Below altitude
3,789 feet, lake area and volume are based on the bathymetric
survey; above altitude 3,802 feet, they are based on planimetry
of U.S. Geological Survey topographic maps at scales of
1:24,000 and 1:62,500 by A. M. Piper. Area and volume data
have been extended to altitude 3,880 feet, which is approxi-
mately the highest recorded lake level.

VOLUME, IN MILLIONS OF ACRE-FEET
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Ficure 3.—Area and volume of Pyramid Lake.
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PYRAMID AND ANAHO ISLANDS

As Pyramid Lake recedes, the effect on some of its prom-
inent features is quite noticeable. Pyramid Island, for which
the lake is named, is no longer an island but is now connected
to the east shore by a narrow neck of land. Anaho Island,
which is a National Wildlife Refuge, has been the nesting
grounds for much of the bird life in the area. As the lake
recedes, Anaho Island grows larger; and if the recession con-
tinues, it will soon be connected to the east shore much like
Pyramid Island. In May, 1968, the width of the channel be-
tween Anaho Island and the east shore was 1,350 feet and its
maximum depth was 27 feet.

TABLE 1.—Area of Pyramid Lake.

(thousands of acres)

. . Altitude
Ficure 1.—Index map showing Pyramid Lake and (feet) | 0 1 2 3 4 5 6 7 8 9
the Truckee and Carson River systems. 3830 1443
3870 (1424 | 142.6 | 1428 | 1430 | 143.2 | 143.4 | 1436 | 143.8 | 144.0 | 144.2
3,860 [139.0 | 139.4 | 139.8 | 140.2 | 140.5 | 140.9 | 1412 | 1415 | 1418 | 142.1
3890 T T T T T T T T T T 3,850 [134.3 | 134.8 | 135.3 | 135.8 | 136.3 | 136.8 | 137.2 | 137.7 | 138.1 | 1386
\ A 3,840 [129.1 | 129.6 | 130.1 | 130.7 | 131.2 | 131.7 | 132.2 | 132.8 | 133.3 | 133.8
I LV . 3,830 11238 | 124.3 | 124.9 | 1254 | 1259 | 126.4 | 127.0 | 127.5 | 1280 | 1286
| %% )j\ 3,820 (1186 | 119.1 | 119.6 | 120.1 | 120.7 | 121.2 | 121.7 | 1222 | 122.8 | 123.3
it v LN i 3810 [114.7 | 115.1| 1154 | 115.8 | 116.2 | 116.6 | 117.0 | 1174 | 117.8 | 1182
[} 3870 \
v’ N/ 3,800 {1113 | 111.6 | 112.0 | 112.3 | 112.6 | 113.0 | 113.3 | 113.6 | 114.0 | 114.4
¢ 3,790 (1082 | 108.5 | 108.8 | 109.1 | 109.4 | 109.7 | 110.0 | 110.3 | 110.7 | 111.0
3860 - \ 7 3,780 [105.9 | 106.1 | 106.3 | 106.6 | 106.8 | 107.0 | 107.2 | 107.4 | 107.7 | 108.0
3,770 |103.7 | 103.9 | 104.1 | 104.4 | 104.6 | 104.8 | 105.0 | 105.2 | 105.5 | 105.7.
- aED 4 3,760 |101.5 | 101.7 | 101.9 | 102.2 | 102.4 | 102.6 | 102.8 | 103.0 | 103.3 | 103.5
w 3,750 | 99.3| 99.5| 99.7 | 100.0 | 100.2 | 100.4 | 100.6 | 100.8 | 101.1 | 101.3
i P, i 3740 | 97.1 | 97.3 | 97.5| 978 | 98.0 | 982 | 984 | 98.6| 989 | 99.1
z 3,730 | 949 95.1| 953 | 956 | 958 | 96.0 | 962 | 964 | 96.7 | 969
w 3,720 | 926| 928| 93.1| 933| 935 | 938 | 94.0 | 942| 944 | 947
S 3830 e 3,710 | 903 | 90.5| 90.8| 91.0 | 912 | 91.4| 91.7| 91.9| 921 | 924
= 3,700 | 87.8 | 83.0| 883 | 886 | 888 | 89.0| 89.3 | 896 | 89.8| 90.0
< I i 3,690 | 852 | 855 85.7| 86.0 | 862 | 86,5 | 86.8 | 87.0 | 87.3 | 875
T.25 N 3,680 | 826 | 829 | 83.1| 834 | 836 | 839 | 842 | 844 847 | 849
3670 | 799 | 802 | 804 | 80.7| 81.0| 812 | 815 | 818 | 821 | 823
— 3810 - 7 3,660 | 76.6| 769 | 77.3| 77.6| 779 | 782 | 7186 | 789 | 792| 79.6
- 3650 | 731 | 734 | 38| 742 | 45| 748| 752 | 56| 59| 762
3800 - X—--X Fragmentary record E 3,640 | 694 | 69.8| 70.1| 70.5| T09 | T1.2| T1.6| 720 | 724 | T2.7
More complete record 3,(?30 65.7| 66.1| 664 | 668 | 672 | 67.6 | 679 | 683 | 68.7 | 69.0
790 (September slttudss are shown) § 50 | 369 | 562| 365| 596| 02| 605 608 | 611| 65| 618
3,600 | 55.7| 56.0| 56.3| 56.7| 57.0| 57.3| 57.6| 579 | 583 | 586
3780 ’ : : 7 ; 3 : - ' : 3,590 | 525 | 528 | 53.1| 53.5 | 53.8 | 54.1 | 544 | 547 | 551 | 554
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 ” 5 2 5 B 3 e > 5 ¥
el . 3,580 | 497| 500 503 | 505 | 508 | 51.1| 514 | 517 | 519 | 522
Ficure 2.— Water-surface fluctuations of 3570 | 470 | 473 | 475 | 478 | 481 | 484 | 486 | 489 | 492 | 494
Pyramid Lake, 1867-1968. 3560 | 442 | 445 | 448| 450 | 453 | 456 | 459 | 462 | 464 | 46.7
3,550 | 414 | 41.7| 420| 422 | 425 | 428 | 43.1 | 434 | 436 | 439
3540 | 384 | 387 | 39.0| 393 | 39.6 | 39.9| 402 | 405 | 408 | 41.1
3,530 |351| 354| 358| 36.1| 364 | 368 | 37.1| 374| 37.7| 381
o - 40°00 3,520 | 315 | 31.9| 322| 326 | 329 | 333 | 33.7| 340 | 344 | 347
40°00 3510 | 276 | 280 | 284 | 288 | 292 | 29.6 | 29.9 | 303 | 30.7| 311
3,500 | 230 | 235| 239| 244 | 248 | 253 | 258 | 262| 267 211
3490 175 | 180 | 186 | 192 | 197 | 202 | 20.8 | 214 | 219 | 224
= 3480 |118 | 124 | 129 | 135 | 141 | 146 | 152 | 158 | 164 | 169
i i 3470 | 59| 65| 71| 77| 83| 88| 94| 100, 106 | 11.2
WWINNEMUCCA LAKE 3,460 STl el 211 277 B2\ 35 s 4s s
: (dry) 3,450 0
¥
TABLE 2.— Volume of Pyramid Lake.
(thousands of acre-feet)
Altitude
(feet) 0 1 2 3 4 5 6 7 8 9
3 3,880 | 32,020
3 3,870 | 30,580 [30,730 | 30,870 31,010 |31,160 [31,300 |31,440 |31,590 |31,730 |31,870
3,860 | 29,180 29,320 | 29,460 | 29,600 (29,740 29,880 |30,020 [30,160 [30,300 |30,440
3,850 | 27,810 |27,940 | 28,080 | 28,210 |28,350 |28,490 |28,620 |28,760 |28,900 (29,040
3,840 | 26,490 [26,620 | 26,750 | 26,880 (27,010 |27,140 |27,280 |27,410 | 27,540 |27,680
3,830 125,230 (25,350 | 25,480 | 25,600 (25,730 |25,850 [25,980 (26,110 |26,240 (26,360
3,820 | 24,020 (24,130 | 24,250 | 24,370 {24,490 |24,620 | 24,740 |24,860 |24,980 |25,100
) 3,810 22,850 (22,960 | 23,080 (23,200 (23,310 |23,430 |23,540 |23,660 |23,780 |23,900
nikﬁf{“hg;ﬁ\? 3,800 | 21,720 (21,830 | 21,940 | 22,060 | 22,170 | 22,280 (22,390 |22,510 | 22,620 |22,740
fairelar 3,790 (20,620 |20,730 | 20,840 |20,950 |21,060 |21,170 |21,280 |21,390 |21,500 |21,610
fiipLiFe R 3,780 | 19,550 [19,660 | 19,760 |19,870 |19,980 |20,080 |20,190 |20,300 |20,410 (20,510
3,770 18,500 |18,610 | 18,710 | 18,820 [18,920 [19,030 (19,130 |19,240 |19,340 |19,450
3,760 | 17,480 |17,580 | 17,680 [17,780 |17,890 |17,990 |18,090 |18,190 |18,300 |18,400
3,750 | 16,470 |16,570 | 16,670 | 16,770 |16,870 (16,970 (17,070 |17,180 |17,280 |17,380
3,740 15,490 [15,590 | 15,690 |15,780 |15,880 (15,980 [16,080 [16,180 |16,280 |16,380
- 3,730 | 14,530 |14,630 | 14,720 |14,820 (14,910 (15,010 |15,110 |15,200 |15,300 |15,400
ek 3,720 |13,600 |13,690 | 13,780 |13,870 (13,970 |14,060 [14,150 (14,250 |14,340 |14,440
3,710 12,680 [12,770 | 12,860 [12,950 (13,040 13,130 |13,230 13,320 |13,410 |13,500
o 3,700 | 11,790 (11,880 | 11,970 |12,050 [12,140 [12,230 [12,320 |12,410 {12,500 [12,590
3,690 {10,930 [11,010 | 11,100 |11,180 [11,270 {11,350 |11,440 |11,530 |11,620 |11,700
3,680 10,090 (10,170 | 10,250 |10,340 [10,420 |10,500 [10,590 |10,670 |10,760 [10,840
3,670 | 9,270 | 9,350 | 9,430 | 9,510 | 9,600 | 9,680 | 9,760 | 9,840 | 9,920 10,000
3,660 | 8,490 | 8,570 | 8,650 | 8,720 | 8,800 | 8,880 | 8,960 | 9,040 | 9,110 | 9,190
3,650 | 7,740 | 7,820 | 7,890 | 7,960 | 8,040 | 8110 | 8,190 | 8260 | 8340 | 8,410
3,640 | 7,030 | 7,100 | 7,170 | 7,240 | 7,310 | 7,380 | 7,450 | 7,530 | 7,600 | 7,670
3,630 | 6,350 | 6,420 | 6,490 | 6,550 | 6,620 | 6,690 | 6,760 | 6,820 | 6,890 | 6,960
3,620 | 5,720 | 5,780 | 5,840 | 5,900 | 5,970 | 6,030 | 6,090 | 6,160 | 6,200 | 6,290
3,610 | 5,110 | 5,170 | 5230 | 5,290 | 5,350 | 5,410 | 5470 | 5530 | 5,590 | 5,650
3,600 | 4,540 | 4,590 | 4,650 | 4,710 | 4,760 | 4,820 | 4,880 | 4,940 | 4,990 | 5,050
3,590 | 4,000 | 4,050 | 4,100 | 4,160 | 4,210 | 4,260 | 4,320 | 4,370 | 4,430 | 4,480
3,580 | 3,490 | 3,540 | 3,590 | 3,640 | 3,690 | 3,740 | 3,790 | 3,840 | 3,890 | 3,940
- 3,570 | 3,000 | 3,050 | 3,100 | 3,140 | 3,190 | 3,240 | 3,290 | 3,340 | 3,390 | 3,440
3,560 | 2,550 | 2,590 | 2,640 | 2,680 | 2,730 | 2,770 | 2,820 | 2,860 | 2,910 | 2,960
3,550 | 2,120 | 2,160 | 2,200 | 2,240 | 2,290 | 2,330 | 2,370 | 2,410 | 2,460 | 2,500
3,540 | 1,720 | 1,760 | 1,800 | 1,840 | 1,880 | 1,920 | 1,960 | 2,000 | 2,040 | 2,080
3,530 | 1,350 | 1,390 | 1,420 | 1,460 | 1,490 | 1,530 | 1,570 | 1,610 | 1,640 | 1,680
3,520 | 1,020 | 1,050 | 1,080 | 1,110 | 1,150 | 1,180 | 1,210 | 1,250 | 1,280 | 1,320
3510 | 723 | 750 | 779 | 807 | 836 | 866 | 895 | 926 | 956 | 987
3,500 | 470 | 493 | 517 | 541 | 565 | 590 | 616 | 642 | 668 | 695
3490 | 267 | 285 | 303 | 322 | 342 | 362 | 382 | 403 | 425 | 447
3480 | 121 | 133 | 145 | 159 | 172 | 187 | 202 | 217 | 233 | 250
; 3,470 322| 384| 452 526/ 606 692 783 880/ 893 109
£ 3,460 2 23 1.0 42 6.6 95/ 130/ 17.0| 215| 266
K 3,450 0
;,
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INTRODUCTION

Walker Lake is about 60 miles southeast of Carson City,
Nev., as shown in figure 1. The town of Hawthorne, Nev., is
near the south end of the lake. The lake is used principally
for recreation—boating, water skiing, and fishing. However,
there is considerable concern for the future of the lake
because of its rapid stage recession. The altitude of the lake’s
surface has receded from about 4,083 feet in 1882 to 3,970
feet in 1968 and the surface area has decreased from nearly
69,000 acres to 38,000 acres. The maximum depth in 1968
was about 118 feet. At the present rate of recession, the lake
may not reach new equilibrium until the lake level recedes
another 70 feet, at which time the area might be
approximately 25,000 acres and the depth 40 feet.

The purpose of this report is (1) to define the area and
volume configurations of the lake and (2) to show the effects
of recession processes on lake stage, area, volume, and
dissolved-solids content.
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FIGURE 1.—Index map and generalized volumes of streamflow.

SETTING

Walker Lake is the lowest permanent body of water in the
Walker River Basin (fig. 1), one of the 14 hydrographic
regions of Nevada (Rush, 1968) and part of the Great Basin.
The Walker River Basin, which includes about 4,000 square
miles of Nevada and California, is drained mostly by Walker
River and its two principal tributaries, East and West Walker
Rivers. Most of the streamflow originates in the Sierra
Nevada of California. Between the water-source areas and
Walker Lake the flow is greatly reduced by diversions for
irrigation and seepage losses to the ground-water system.

Within the basin, the Sierra Nevada rises to a maximum
altitude of 12,440 feet, with crests commonly above 10,000
feet. Topaz Lake (fig.1), on the West Walker River, has a
surface altitude of 4,978 feet; Bridgeport Reservoir on the
East Walker River, 6,427 feet. The confluence of East and
West Walker Rivers is at an altitude of 4,490 feet; Weber
Reservoir spiliway, on the Walker River, is at 4,204 feet. The
surface of Walker Lake on October 25, 1968, was at an
altitude of 3,970.3 feet, the reference datum and stage for
this report.

Almost all the streamflow in the basin is derived from
precipitation. Precipitation in the basin is greatest in the
Sierra Nevada, where the average annual quantity is as much
as 50 inches. At Bridgeport, Calif., the average annual
precipitation is about 13 inches. Yerington, Nev., and
Hawthome receive an average of about 5 inches per year. The
estimated average annual precipitation on the lake is 4 inches
(Everett and Rush, 1967, p. 7). Figure 1 shows the
generalized distribution of streamflow at selected points.

BASIC DATA

Bathymetric soundings at 877 points were made in July
1957 by the Department of the Navy, Twelfth Naval District,
San Bruno, Calif. The lake surface in July 1957 was 3,991.2
feet above sea level. To adjust the data to the 1968 level,
20.9 feet was subtracted from the 1957 data, and the water
depths were rounded to the nearest foot.

Lake-stage data have been collected by the U.S. Geological
Survey in cooperation with the Nevada Department of
Conservation and Natural Resources, beginning in 1908 (no
record for period 1909-26), and are published in the
following Geological Survey publications.

Period Publication
1908, 1927-50 Water-Supply Paper 1314, Part 10
1950-60 Water-Supply Paper 1734, Part 10
1960—64 Surface Water Records of Nevada,
1961, 1962, 1963, and 1964
1964—-68 Water Resources Data for Nevada,

1965, 1966, 1967, and 1968

The summary of streamflow for the Walker River Basin is
based on data also published in the above publications, and
on interpretations by Everett and Rush (1967, p. 26), and
Lamke and Moore (1965, table 1). Lake-stage data prior to
1908 are from Harding (1965, p. 143—150) and Russell
(1885, p. 70).

LAKE AREA AND STAGE

Walker Lake, together with Pyramid and Honey Lakes, are
remnants of Lake Lahontan, a larger Quaternary age lake.
According to Snyder and others (1964), Lake Lahontan had
a maximum area of 8,665 square miles, mostly in
northwestern Nevada, and was sustained by a
42,322-square-mile drainage basin. The lake’s maximum
surface altitude was about 4,380 feet. Walker Lake now
occupies part of what was the southernmost arm of Lake
Lahontan.

The deepest part of Lake Lahontan was at the present site
of Pyramid Lake (100 miles northwest of Walker Lake),
where the maximum depth was about 920 feet (Harris,
1970). At the present location of Walker Lake, as well as on
the Carson, Smoke Creek, and Black Rock Deserts (broad
alluvial areas north of Walker Lake), the maximum depth of
water was about 530 feet. With increased dryness, water
levels receded, and Walker River Basin became hydrologically
isolated from Lake Lahontan.

Figure 2 shows a generalized interpretation of long-term
fluctuations in precipitation, starting with the year 800 A.D.
Until 1810, the wet periods generally were longer and had
greater departures from average conditions than dry periods.
This suggests that Walker Lake may have remained at a rather
high level prior to 1810. A drought period, 1810 to 1860,
was followed by a wet period from about 1860 to 1920.

Figure 3 indicates the wet period probably ended about
1918. Morrison (1964, p. 106) described the climate of the
area as being very dry in the 1840s, and abnormally wet
from 1850 to 1923. The author, therefore, concludes that
during the first part of the 19th century, the lake stage
probably receded, and thereafter the stage probably rose to a
maximum late in the century. Harding (1965, p. 145)
indicated that the lake stage may have been as low as 4,035
feet above sea level in 1845, and that it then rose to about
4,082 feet in 1862 and 4,089 in 1868. The levels in 1862 and
1868 were based by Harding on information that the Indian
Agent’s home and garden at Schurz, Nev., (fig. 1) were
flooded by a rising Walker Lake. James Long, Bureau of
Indian Affairs, Stewart, Nev. (oral commun., 1969), ‘after
reviewing Bureau documents for that period concluded that
(1) the Indian Agent’s home was situated at an altitude of
about 4,200 feet in the area now occupied by Weber
Reservoir (fig. 1), which was the principal area of agricultural
development prior to construction of the Weber Reservoir
dam, and therefore at least 5 miles from Walker Lake and (2)
the Indian Agent’s home and garden probably were flooded
by Walker River due to rapid spring and summer snowmelt in
the Sierra Nevada, rather than by Walker Lake.

By 1882 the water level of Walker Lake was at an altitude
of about 4,083 feet, as computed from data presented by
Russell (1885, pl. 15) and using the Navy’s bathymetric data
as altitude control. Harding (1965, p. 143) computed a
lake-surface altitude of 4,086 feet on the basis of Russell’s
data. Russell reported a maximum sounded depth of 225
feet, but unknown to him and Harding, this was not at the
deepest part of the lake, as determined from the Navy’s
bathymetric data. In 1882, the lake probably had a
maximum depth of 231 feet, an area of about 68,600 acres,
and a volume of about 9,000,000 acre-feet (fig. 4).

In 1908, the U.S. Geological Survey made the first of a
series of lake-stage observations, at which time the altitude of
the lake surface was 4,078 feet, or 5 feet lower than the 1882
stage. The next known observation was not made until 1927,
but by that time the lake level had receded 23 feet to an
altitude of 4,055 feet. Because a wet period in the Sierra
Nevada continued through most of the intervening 20 years
(fig. 2). much of the recession probably was caused by
large-scale river diversions for irrigation. From about 1918 to
1968, the trend in stage has been a marked recession,
averaging about 2 feet per year. Figure 3 shows lake stage for
the period 1908—68.

The general stage recession of Walker Lake during most
years has been interrupted by small, short-term rises in stage.
For example, figure 5 shows monthly stage data for
1966 -68, a 3-year period that included above-average,
near-average, and below-average inflow.

WATER BUDGET

A water budget for a lake relates the various components
of water inflow, outflow, and change in storage:

Inflow = Outflow + Change in storage. ()

For Walker Lake, where the change in storage has been an
overall marked depletion, equation (1) is modified as follows:

IR'I'IL'I'IGw‘I'P:E—AS, 2)

where the elements of inflow are: IR, inflow from Walker
River; [ 1. local surface-water inflow; Iy, ground-water
inflow; and P, precipitation directly on the lake surface.
Because no known subsurface flow occurs to adjacent valleys
the only element of outflow is evaporation from the lake
surface, E; and AS is the decrease in storage of the lake
associated with lake-stage recession.

An approximate average annual water budget for the lake
was compiled for the period 1919—-68, the 50-year period
during which most of the historical recession of stage had
occurred.

IR was estimated to average about 85,000 acre-feet per
year, on the basis of streamflow records for stations at
Wabuska, Nev., and Schurz (fig. 1), on streamflow seepage
losses and diversions, and on ground-water recharge and
underflow estimated by Everett and Rush (1967).

I; was estimated by Everett and Rush (1967, p. 9) to be
3,000 acre-feet per year. Igw was computed from published
information (Everett and Rush, 1967) to be about 3,000

‘acre-feet per year. P was computed to be about 17,000

acre-feet per year. E was computed by using figures 3 and 4,
data from Harding (1965, p. 147), and data from Kohler and
others (1954, pl. 1) to be about 200,000 acre-feet per year.
AS, as computed from figures 3 and 4, was about 110,000
acre-feet per year.

Equation (2) produces the following result:

Ig +1f +Igw + P =285,000 + 3,000 + 3,000 + 17,000
108,000 acre-feet per year
200,000 — 110,000

= 90,000 acre-feet per year
Imbalance = 18,000 acre-feet per year

E —AS

Because of errors in estimates or unresolved hydrologic
problems, the equation does not balance. Neither side of the
equation was considered more accurate than the other; so the
average of the two values, or about 100,000 acre-feet, was
selected to approximate both inflow and outflow plus
decrease in storage.

During the period 1909—18, the lake stage was nearly
constant (fig. 3) and in order to maintain this high stage,
average annual inflow from all sources probably was more
than 250,000 acre-fect. That part entering the lake from
Walker River probably was at least 80 percent of the total
inflow, or at least 200,000 acre-feet per year. Inflow from
Walker River during the period 1860—1908 probably was
even greater, because of the previously discussed rise in lake
stage.

DISSOLVED-SOLIDS CONTENT OF THE LAKE

In 1882, Russell (1885, p. 69) collected and analyzed what
probably was the first sample of Walker Lake water (table 1).
Because of the high stage of the lake at that time, the lake
water probably had about its lowest solute concentration
since the dry period of early 19th century. Not until 1930
were additional samples collected (Miller and others, 1953,
p- 38).

The main factor controlling the variation in concentration
of dissolved solids in the lake is the volume of lake water that
dilutes the dissolved solids. The concentration of dissolved
solids from 1882 to 1918 was probably similar to that
sampled in 1882, because of the almost constant lake stage
and volume during this period. By 1966 the lake volume had
diminished by a factor of 2.9 and the dissolved-solids
concentration increased by a factor of 3.4.

The total dissolved-solids content of the lake, in tons, had

not changed as dramatically as the concentration, as
illustrated by figure 6.
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MAP LOCATION

HYDROLOGIC INVESTIGATIONS
ATLAS HA-415

A reconnaissance three-dimensional sampling survey of the
lake was made by the Geological Survey on October 6, 1965,
during which 28 samples were collected. On the basis of these
data, the principal conclusions regarding the lake and its
inflow at that time are as follows: (1) The lake was almost
homogeneous chemically; for example, the chloride
concentrations ranged from 2,020 mg/1 (milligrams per
liter), near the mouth of Walker River, to 2,240 mg/1. Only
calcium varied appreciably; it ranged from about 2 to about 9
mg/1. (2) Water temperature decreased with water depth, as
illustrated in figure 7.

B
o

—10,000

— 8000

DISSOLVED-SOLIDS CONTENT,
IN MILLIONS OF TONS
W w
o o
I T

—1 6000

Milligrams per liter

— 4000

DISSOLVED-SOLIDS CONCENTRATION
IN MILLIGRAMS PER LITER

| | | | 2000
1880 1900 1920 - 1940 1960
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OUTLOOK FOR THE FUTURE

To maintain Walker Lake at its 1968 stage of 3,970 feet
above sea level, an average annual inflow from Walker River
of nearly 140,000 acre-feet would have to be sustained. This
would provide a lake having a volume of about 3 million
acre-feet and an area of about 38,000 acres, as shown in
figure 4. Since 1918 the average annual inflow from the river
has been about 85,000 acre-feet; obviously, present-day
inflow will not be enough to maintain the present lake stage,
area, and volume. The lake stage, therefore, will continue to
recede until average annual evaporation is decreased enough
to balance, rather than exceed, the average annual inflow
from all sources. For example, if the inflow of Walker River
to the lake is sustained at its present long-term average rate
(about 85,000 acre-fect per year), equilibrium would be
reached when the lake had an arca of roughly 25,000 acres, a
stage of about 3,896 feet above sca level, and a volume of
about 600,000 acre-feet. This equilibrium stage would be
some 70 fect below the 1968 stage and the maximum depth
of the lake would be only about 40 feet, compared to a 1968
depth of 118 feet. When general equilibrium is reached, lake
stage would continue to fluctuate in a narrow range related
to annual variations in inflow.

Projecting the slope of the stage curve in figure 3, the
estimated equilibrium stage (3,896 feet) would be reached
between the years 2010 and 2060. Because upstream
irrigation demands may increase, the average annual inflow
from Walker River may decrease, thereby hastening the
recession of the lake and consequently lowering its
equilibrium level.

What will be the future dissolved-solids content of Walker
Lake? The obvious answer is larger tonnages and high
concentrations. Projecting trends shown in figure 6, the
anticipated amount of dissolved solids at the estimated
equilibrium stage (3.896 feet) may be about 40 million tons,
and the dissolved-solids concentration would be nearly
50,000 mg/1.
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TABLE 1.—Chemical analyses of Walker Lake water.

[Constituents in milligrams per liter, except as indicated,;
analyses by U.S. Geological Survey.]

Date of collection.......cc...... September 1882  February 18, 1966
Water temperature (°C) 5
S SI00 i hg it iS5
Calcium (Ca)..... 27 4.2
Magnesium (Mg).... 39 124
Sodium (Na) eooooooeeeo. 858 3,040
Potassium (K) 160
Bicarbonate (HCO3) 1,640
Carbonate (CO3) 486
Sulfate (SOy4).. 528 1,930
Chloride (C1) 588 2,020
Fluoride (F) 20
Boron (B)...... - 21
Dissolved solids (calculated)... 42,560 8,610
Hardness as CaCO3............... 228 520
Specific conductance (micro-

mhos per cm at 25°C) 12,100
o) = - 9:3

3Estimated.

Forsale by U.S. Geological Survey, price $1.00
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TOPAZ LAKE

LAKE STAGE, IN FEET ABOVE MEAN SEA LEVEL

INTRODUCTION

Topaz Lake is 36 miles south-southwest of Carson
City, Nevada, on the California-Nevada State line, as
shown in figure |. The valley in which the lake lies
is a topographically closed basin, having an area of
about 14 square miles. Mountains surround the valley
floor on all but the southeast side, where the fopo-
graphic divide is lowest. Here the divide is a narrow,
but flat alluvial surface at an altitude of about 5,000
feet. The lowest point on the valley floor, the lake
bottom, is at an altitude of 4,913 feet.

The mountains on the west are fthe Timber-covered
Sierra Nevada that locally reach an altitude of nearly
9,000 feet. The sagebrush- and pifion pine-covered
mountain on the north and the sagebrush-covered moun-
tains on the east have altitudes generally less than
6,000 feet.

Under native conditions, a small lake named
Alkali Lake occupied the central part of the valley
floor. This lake was sustained at a generally low
stage by runoff from within the basin. It is physically
possible that the West Walker River, south of the basin,
could have changed course from time to time and flowed
info Topaz Lake basin, across the alluvial part of the
divide, described above. Inflow would have stopped
when the lake began to spill southeastward out of the
basin across the area now occupied by fThe low dam
(fig. Z). Whether this actually happened is not known.

Beginning in 1921, water from The West Walker
River was conveyed in a feeder canal across the low
alluvial part of the divide to the basin, forming a
storage reservoir. The enlarged body of wafer, which
covered most of the valley floor, was renamed Topaz
Lake. Stored water is released at the northeast end
of the lake through a |,200-foot long funnel and a
canal which conveys water back to the West Walker River.
All water released from the lake passes through the
tunnel, because there is no spillway. Downsfream, the
released water is used principally for irrigation by
the Walker River Irrigation District, the developer of
Topaz Lake.

The lowest practical lake stage at which water
can be released through the tunnel is 4,972.3 feef,
which leaves 59 feet of lake depth as dead storage.
Releasable storage prior to 1937 was about 45,000
acre-feet. In that year, construction of a dam atf the
southeast end of the lake (fig. 2) increased this
volume to a reported 59,440 acre-feet at a stage of
5,005.0 feet, the maximum operating stage of The lake.

In addition to being used for storage of irri-
gation water, Topaz Lake is used to an increasing
extent for boating and fishing. However, the general
absence of sandy beaches probably is discouraging fo
many potential recreational users.

Variations in lake stage are summarized in
figure 3. At the time of the bathymetric survey, the
stage of the lake was 5,005.10 feef, or about at its
maximum operating stage.

BATHYMETRY

A continuously recording, electronic fathometer
was used fo measure the depth of Topaz Lake, during
i9 traverses. The results of the survey are summarized
in figures 2 and 4. The dimensions of Tthe lake at the
time of the survey, for the extremes and average in
stage for the period 1922-71, and of fthe unreleasable
pool, are summarized in table |.

In 1940, the U.S. Geological Survey determined

the stage-volume relation. The 1971 bathymetric survey
produced virtually identical results.

Table 1.--Dimensions of Topaz Lake at various stages
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Extremes:
Maximum 5005.35
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Figure 3.—Variations in stage of Topaz Lake

Dimension
Volume Releasable
Time or Depth  Stage Area (acre- storage
condition (feet) (feet) (acres) feet) (acre-feet)
Time of
survey in 92 5,005.10 2,400 125,000 60,000
June 1971
Mg 92  5,005.35 2,410 126,000 61,000
stage
A 59 4,972.25 1,500 65,000 0
stage
Average 76  4,988.90 1,800 92,000 27,000
stage
Max imum
stage of 59 4,972.30 1,500 65,000 0
unreleas-
able pool

Other bathymetric surveys have been completed or
are planned, as follows:

Lake or Reservoir Publication

Pyramid Lake = = = = = = = = = USGS HA-379
Walker Lake - = - = - = - - - USGS HA-415
Lahontan Reservoir - - - - - - Nev. DWR Info. Ser. 9
Big and Litfle Washoe Lakes - Nev. DWR Info. Ser. 10
Big and Little Soda Lakes - - Nev. DWR Info. Ser. Il
Topaz Lake — — — — = = = = &5 = Nev. DWR Info. Ser. |2
Rye Paftch Reservoir and

Upper and Lower Pifft-Taylor

Reservoirs = = = = = = - - - Nev. DWR Info. Ser. I3
Marlette and Spooner Lakes - - Nev. DWR Info. Ser. |4
Weber Reservoir - - - - - - - Nev. DWR Info. Ser. 15
Wild Horse Reservoir - - - - - Nev. DWR info. Ser. 16
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Figure 4.—Stage-area-volume relations for Topaz Lake
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INTRODUCTION

Rye Patch, Upper Pitt-Taylor, and Lower Pift-
Taylor Reservoirs are |10 miles norfheast of Reno, Nev.,
and about 35 miles north of Lovelock, Nev. (fig. I).

The reservoirs are on the narrow alluvial floor of a
north-trending segment of the Humboldt River Basin at
an altitude of about 4,100 feet.

The principal source of water for the reservoirs
is snowmelt in the mountains of north-central and
northeastern Nevada. The Humboldt River Basin has an
area of about 17,000 square miles, of which 95 percent
is tributary to the reservoirs. The Humboldt River
flows westward and southwestward across northern
Nevada to the reservoir sites. Rye Patch Reservoir is
an on-channel reservoir, but Upper Pitt-Taylor Reser-
voir receiyves water through a canal extending from the
Humboldt River; diversion is about 12 miles upstream.
Lower Pitt-Taylor Reservoir is filled from Upper Pitt-
Taylor Reservoir. To drain the Pitt-Taylor Reservoirs,
water is released from the upper reservoir fo the lower
reservoir, and then to Rye Patch Reservoir. Releases
of water from Rye Patch Reservoir are used for irri-
gation of land near Lovelock (fig. 1), as described by
Everett and Rush (1965).

Flow of the Humboldt River a few miles above Rye
Patch Reseryoir is measured by the Geological Survey
at the station, Humboldt River near Imlay, and is
summarized in figure 2. The relatively small amount
of water diverted to the Pitt-Taylor Reservoirs (fig.3)
is not included in these amounts. Outflow from the
reservoirs also is measured by the Geological Survey
just below the dam at the station, Humboldt River near
Rye Patch.

Irrigation near Lovelock began in 1862; however,
ful I-season water supply was not available because of
the erratic natural flow of the Humboldt River. In
1909, work was begun by the Humboldt-Lovelock Irriga-
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
use, was 57,000 acre-feet. Water was first turned
into the reservoirs in November 1912 when the completed
capacity was 30,000 acre-feet. In 1915, levees and
dams were raised to 19 feet for the upper reservoir and
to 38 feet for the lower reservoir to increase storage
capacity fo 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.

Rye Patch Dam construction was begun by fhe e S
Bureau of Reclamation in 1935 and was complefed and
water impoundment began in the following year. The dam
is an earth-fill, rock-faced structure with a structural
height of 75 feet, a hydraulic height of 63 feet, a
crest length of 914 feet, and a volume of 356,000 cubic
yards (U.S. Bur. Reclamation, 1961, p. 261-265). The
design capacity is 190,000 acre-feet when | 2-inch flash-
boards are in place on top of the spillway gates and
the reservoir is full at a stage of 4,134.0 feet above
mean sea level. The reservoir is used to some exfent
for fishing and boating, but ifs principal use is for
storage of irrigation water.

Figure 4 shows the variation in fThe stage of Rye
Patch Reservoir, since ifs construction. By comparing
this graph to water-diversion data for the Pitt-Taylor
Reservoirs (fig. 3), it can be seen that since about
1940, water is put into the Pitt-Taylor Reservoirs
only during periods when supplemental storage for Rye
Patch Reservoir is needed. There are three reasons
for this: (I) Pitt-Taylor Reservoirs are less effi-
cient than Rye Patch Reservoir for storage because of
their generally lower ratio of stored-water volume Tfo
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 wafer stored in Rye
Patch Reservoir remains better; and (3) in case of
earthquake, Rye Pafch Reservoir is considered by the
Pershing County Water Conservation District To be a
safer reservoir because of higher quality of its
dam's design.

To convert staff gage readings to reservoir stage,
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
based on the assumption that the stage values, in feet
above mean sea level, for Rye Pafch Reservoir are ~’
essential ly correct. These relations were determined
during this study by running levels between reservoir
water surfaces. Prior fo this survey, slightly dif-
ferent factors for the Pitt-Taylor Reservoirs were
used by the reservoir operafors.

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

RYE PATCH
RESERVOIR

118°17'30"

40°35'00" +

MATCH TO NORTHERN PART OF RESERVOIR (See front)

118°17'30"

40°30'00” +

Table 1.-—-Summary of water-quality data
for Rye Patch Reservoir

[At gaging station 1,000 feet below Rye Patch Dam]

Concentration range
(in milligrams per liter
unless otherwise specified)

Constituent

Water year 1970 (9 samples)

Discharge when sample

col lected | 3-694 cfs

Temperature 36-71°F
2.2-21.5°C

Silica 33-36
Calcium 38-45
Magnesium 15-16
Sod ium | 25-135
Potassium |16-18
Bicarbonate 296-312
Carbonate 0-8
Sul fate 72-87
Chloride 86-106
Fluoride 0.8-1.1
Niftrate 0.0-0.2
Boron 260-580 ug/|
Dissolved solids 562-604
Hardness [61-174
Specific conductance 893-950 micromhos
pH 7« 7=8.5
Total phosphorus (as PO4) 0.27-C.65

Aldrin, DDD, DDT, dieldrin,
endrin, heptachlor,

heptachlor epoxide, 0.00 wug/|
| indane, 2,4-D, 2,4,5-T,
chlordane
Silvex 0.01-0.06 ug/|

Period of record

Specific conductance,
(1951-58, 1959-61,
1962-69):

Maximum daily

Minimum daily
Water ftemperature:

Maximum (1951-54,

1956-58, 1959-61,  78°F(25.5°C) on Sept. 21, 1958

|962-68)
Minimum (1951-54,

1956-58, 1959-61,  33°F(0.5°C) on many winter days

1962-67, 1968-69)

BATHYMETRY

A continuously recording, electronic fathometer

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

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

Pitt-Taylor
Dimension Rye Patch Reservoirs
Reservoir  Upper Lower
Stage, in feet above mean 4,134 4,158 4,147
sea level
Staff gage, in feetT == 60.0 47.4
Maximum depth, in feet 6l.5 |7%5 26
Area, in acres 11,400 2,070 2,570
Volume, in acre-feet 171,000 24,200 22,200
Limit of drawdown when
down-system reservoir
is at maximum stage: ;
Stage, in feet above = 4,147 4,134
mean sea level —
Maximum depth, in feef o 6.2 I3
Area, in acres = |, 360 360
Volume, in acre-feet ' 4,800 |,600

|

Pershing County Water Conservation District and the

State Engineer may consider the Pitt-Taylor Reservoirs
to be full at stages other than fhose listed in fhis
table.

SEDIMENTATION

The extent of sedimentation within Rye Pafch

Reservoir has been estimated by two methods: (1) the
computed reduction in reservoir storage since The res-
ervoir was formed, and (2) by estimafing the amount of
sediment fill on the reservoir boftonm.

In 1936, the Bureau of Reclamation (1961, p. 261)

computed that the reservoir, at a stage of 4,134 feef,
had a sforage capacity of 190,000 acre-feet. The results
of the bathymetric survey of 197l indicated a capacity of
171,000 acre-feet, or 19,000 acre-feet less. The differ-
ence in estimates may be the result of sedimentation,
small errors in storage estimates, or bofh.

Comparing the bathymetric data of 1971 fo an

unpubl ished Bureau of Reclamation topographic map of
the reservoir site compiled in 1934, sedimentation of
from | to 5 feet along the axis of the reservoir is

4,010 micromhos on Sept. 2, 1954
384 micromhos on June 24, 1956

c
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Figure 3.—Annual diversions of water from the Humboldt River to the Pitt-Taylor Reservoirs
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Other bathymetric surveys have been com-

pleted or are planned, as follows:

Lake or Reservoir Publication
Pyramid Lake = = = = == = = = = USGS HA-379
1 Walker Lake = = - = = = = = = = USGS HA-415
Nev. DWR
Lahontan Reservoir - - = - - = - Info. Ser. 9
i Big and Little Washoe Lakes - - Info. Ser. 10
Big and Little Soda Lakes - - - Info. Ser. Il
Topaz Lake ~ - - — = & = = = & = Info. Ser. 12
] Rye Patch Reservoir and Upper
and Lower Pitt-Taylor
Reservoirs - = = = = = = - = - Info. Ser. 13
Marlette and Spooner Lakes - - - Info. Ser. |4
Weber Reservoir - - - - - - - - Info. Ser. 15
Wildhorse Reservoir - - - - = - Info. Ser. 16

indicated. Figure 6 shows supplemental (dashed) con-
tours that represent the configuration of the reservoir
bottom in 1934 as compared to 1971 findings (the solid-
| ine contours). The sedimentation, based on this com-
parison, is estimated fo 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
bathymetric study. This collapse has apparently
enlarged the water-surface area of the reservoir from
about |1,100 acres, when the reservoir was formed, To
its 1971 area of 11,400 acres at a 4,134-foot stage.

From the two methods of estimating sedimentation
within Rye Patch Reservoir, it is concluded that between
15,000 and 20,000 acre-feet of sediment has been depos-
ited during the period 1936-71, or between about 30 and
40 million tons, assuming the unit weight of the depos-
its to be about 90 pounds per cubic foot. According to
P. A. Glancy, hydrologist, U.S. Geological Survey (oral
commun.), the 36-year sediment yield of the upstream
|6,000-square-mile basin, in order to supply fhis amount
to the reservoir from the Humboldt River, assuming a
trap efficiency of nearly 100 percent, would be only
about 50 to 70 tons per square mile per year. No

estimates of sedimentation in the Pitt-Taylor Reservoirs

have been made.
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Figure 7.—Stage-area-volume relations for Rye Patch Reservoir, June 1971
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Figure 9.—Stage-area-volume relation for Lower Pitt—Taylor Reservoir
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