



































































































































Water Use

FRESHWATER WITHDRAWAL FORECASTS FOR
SELECTED PURVEYORS (1990-2020)

Values in 1,000 acre-feet per year

Current

Freshwater Use Water

County Water Purveyor 1990 2000 2010 2020 Supply
Linceln Alamo City Water? 03 0.5 0.7 09 0.9
Caliente City Water 0.6 09 1.1 1.2 6.7
Panaca-Farmsiead Water? 0.5 0.4 0.5 0.6 13
Pioche Public Utilives? 0.2 03 0.4 Q.5 20
Lyon Dayton City Water 0.6 1.3 2.0 2.8 15
Fernley City Water 1.5 2.8 3.3 49 1.8
Yerington City Water 08 1.1 1.5 1.8 4.0
Minecral Hawthome City Water 12 16 2.0 23 3.1
Nye Beaty City Waier 0.5 0.6 0.7 0.8 1.2

Central Nevada Utilities

(Pahramp) 1.6 3.0 4.5 59 182
Gabbs City Water 0.2 03 03 0.3 03
Tonopah City Waterl9 0.9 1.2 14 1.6 1.6
Pershing  Lovelock City Water!! 1.2 20 2.4 27 38
Imlay City Water .1 0.1 0.1 0.1 0.6
Storey Virginia City Water!2 a2 04 Q.5 0.5 -
Washoe Incline Village GIDH13 33 43 47 5.0 4.0
Purity Waterl¢ 1.0 14 1.3 2.1 21
Sun Valley Waterl4.15 1.5 1.6 1.9 22 -
Washoe County Utilities!4 2.8 4.5 5.4 6.4 6.7
Westpac!4.16 63.2 759 BR6 101.2 713
White Pine  Ely City Water 2.9 42 51 6.0 6.3

% Water use projections from “Water Supply and Demand Swmdies of Various Community Arcas within
Lincoln County, Nevada™, R.O. Anderson, March 4, 1991,

19 Additional groundwaler rights have been applied for which will increase available supply in excess of
demands in the Year 2020.

1 Current water supply may be limited by perennial yield.

12 The State is in the process of writing a contract for the delivery of water from the Marlette Lako System
to the Storcy County Water System. The contract will provide for the delivery of sufficient water 1o meet
the Year 2020 demnands.

13 In 1990, per capita water use was 390 pped. According to Incline Village GID, increased water use in the
futire will be atiributed 1o increased domestic use. For projection purposes, 150 gped was assumed for
that population over the 1990 papulation.

1 Water use projections from “Regional Water Resourcee Plan”, Regional Water Planning and Advisory
Board, July 1990.

15 Westpac Uilities whalesales water to Sun Valley Water.

1% According to R. Squires, Westpac, the total available supply for Westpac as of Seplember 1, 1991 is
77,313 AF/YR. New subdivisions and other projects 1o e served by Westpac are required to tum over
sufficicnt water rights 1o Reno, Sparks, or Washoc County. These rights are then contracted or eased to
Westpae, increasing Westpac's total available supply. With the advent of the negotiated settlement
(Public Law 101-618), Westpac is projested 1o have 119,000 AF/YR within the next 404 years. In addi-
tion, Westpac is considering numernus altematives to further increase 1o1al available supply as required
1o meel future needs. ‘
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MINING WATER USE

During the 1980’s, the Nevada mineral industry experi-
enced tremendous growth with total mineral production
(excluding geothermal and petroleum) reaching an all-time
high of $2.7 billion in 1990 (Nevada Bureau of Mines &
Geology, 1991). This recent growth would not have occurred
without the availability of economic water supplies for miner-
al extraction and concentration.

Minerals mined in Nevada can be divided into two cat-
egories, metals and industrial minerals. Metals mined in
Nevada include gold, silver, lead, zinc, molybdenum and cop-
per. Industrial minerals include aggregate, barite, cement, clay,
gypsum, lime, diatomite, lithium carbonate and silica. Water
use varies widely among operations and is dependent upon the
mineral being recovered and the recovery process employed.
The foliowing table provides county water use estimates for
the major metal and industrial mineral operations.

Future mineral production and water usage by mines in
Nevada is difficult to predict because of the volatile nature of
the industry. With gold and silver operations accounting for
over 70% of the State mining water use, any significant future
changes in gold and silver production will impact total mining
water use. Large metal mining operations in Northern Nevada
are currently contemplating significant mine dewatering oper-
ations on the order of over 100,000 acre-feet annually by the
turn of the century. Implementation of these plans could dou-
ble current mining water withdrawals.



Water Use

1990 MINING WATER USE ESTIMATES

Withdrawals Consumptive Use
County (mgd) (affyr) (mgd) (affyr)

Carson City 0.003 3 0.003 3
Churchill 0.081 20 0.078 87
Clark 2892 3,239 2141 2,399
Douglas 0.121 136 0.117 131
Elko 3.930 4,402 3.526 3,950
Esmeralda 11.392 12,761 8.870 9,936
Eunrcka 22993 25,755 11.114 12,499
Humboldt 24.233 27,144 6.216 6,963
Lander 16.587 18,580 6.647 7,445
Lincoln 0.103 115 0.100 112
Lyon 2.481 2,779 0956 1,01
Minerat 1.226 1,374 1.208 1,353
Nye 6518 7,301 6.471 7248
Pershing 1.490 1,669 1.432 1,604
Storcy 0.205 230 0.184 206
Washoe 2.175 2,436 0.786 881
While Pine 2615 2,930 2524 2,828
Siate Total 99.045 110,944 52380 58,666

Source: Nevada Division of Water Planning, Mining Water Use in Nevada — 1990, May 1992,

Barrick Goldstrike mine and mill (Photo by American Barrick Resources)
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AGRICULTURAL WATER USE

In 1990 irrigation accounted for about 83 percent of
total water withdrawals in Nevada. Irrigated crops grown in
Nevada include alfalfa and other hay, winter and spring wheat,
potatoes, alfalfa seed, and vegetables. Harvested croplands
account for approximately 70 percent of all irrigated lands,
with the remaining 30 percent being irrigated pasture. Actual
irrigated acreage amounts vary from year to year depending
upon several factors, including water availability. Over the last
20 years, total irrigated acreage has fluctuated between
711,000 acres and 882,000 acres, with current (1990) levels at
approximately 766,200 acres.

Nevada has experienced rapid population growth dur-
ing the past three decades. As a result, pressure is being exert-
ed on agricultural water right holders to sell their water rights
to other users. Population projections by the Nevada Division
of Water Planning suggest Nevada’s population may double by
the Year 2020 further increasing the competition for water sup-
plies. Responsible planning will be needed to meet the future
needs of agriculture. To assist in the planning process, the
Division of Water Planning has forecasted future irrigation
water needs for each of the counties. The results of these fore-
casts are presented in the following table.
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IRRIGATION WATER WITHDRAWALS AND
CONSUMPTIVE USE FORECASTS

Withdrawals (affyr)

County 1590 2000 2010 2020
Carson City 6,300 5,670 4,830 4,200
Churchill 286,700 235,000 235,000 235,000
Clark 40,380 34,160 27,440 20,720
Douglas 197,000 194,500 191,500 189,000
Elko 956,120 996,380 1,036,480 1,076,660
Esmeralda 39,990 39,990 39,990 39,990
Eurcka 120.840 120,840 120,840 120,840
Humboldt 432,180 432,180 432,180 432,180
Lander 155,250 161,100 167,400 173,250
Lincoln 57400 60,600 63,960 67,240
Lyon 431,500 431,500 431,500 431,500
Mineral 29,150 30,475 32,065 33,390
Nye 120,540 117,600 115,080 112,140
Pershing 215,730 215,730 215,730 215,730
Storey 1,280 1,280 1,280 1,280
Washoe 139,950 132,075 124,425 116,550
White Pine 113,900 113,900 113,900 113,900
State Total 3,344,710 3,322,980 3,353,600 3,383,570

Consumptive Use (affyr)

County 1990 2000 2010 2620
Carson City 3,150 2,835 2415 2,100
Churchill 176,300 145,000 145,000 145,000
Clark 26,280 21,960 17,640 13,320
Douglas 0,620 89,470 88,000 86,940
Elko 513,040 534,600 556,160 577,720
Esmeralda 25,110 25110 25110 25,110
Eureka 73,140 73,140 73,140 73,140
Humboldt 226,380 226,380 226,380 226,380
Lander 82,800 83,920 29,280 92,400
Lincoln 37.800 39,960 42,120 44,280
Lyon 198,490 198,490 198,490 198,490
Mineral 13,750 14,375 15,125 15,750
Nye 77490 75,600 73,980 72,080
Pershing 110,160 110,160 110,160 110,160
Storey 640 640 640 640
Washoe 68,420 64,570 60,830 56,980
White Pine 70,350 70,350 70,350 70,350
State Total 1,794,520 1,778,560 1,794,910 1,810,850

Source: Nevada Division of Waler Planning, Forecast of County Agricultural Water Need 10

the Year 2020, March 1992
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REUSE OF WASTEWATER TREATMENT
PLLANT EFFLUENT

Increasingly stringent wastewater discharge require-
ments coupled with scarce supplies of freshwater are inducing
municipalities and industries to seek alternative uses of waste-
water rather than treatment and subsequent discharge to a
stream or to a groundwater aquifer. The most common use of
treated wastewater is land application for irrigation of agricul-
tural land or urban areas, such as golf courses.

The reuse of wastewater treatment plant effluent has
increased in Nevada in recent years. In 1979 there were
approximately 12 reuse application sites (Division of Water
Planning, Sept. 1979). By 1990 the number had increased to
over 20. Current uses of reclaimed wastewater effluent in
Nevada include agricultural irrigation, golf course and land-
scape irrigation, industrial uses, wetlands applications, and
construction water. In 1990 public wastewater treatment facili-
ties discharged approximately 150 mgd (170,000 affyear). Of
this amount, only about 9 percent was reclaimed directly for
the above uses. However, if one takes into account the effluent
that is discharged to a river, such as the Truckee and Colorado
Rivers, and later diverted by other users, the effluent reuse per-
centage exceeds 90%.
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1990 RECLLAIMED WATER USE IN NEVADA

Total Releases from

Public Sewage Reclaimed
Treatment Facilities Water Use
County {mgd) {1000 af) (med) (1000 af)
Carson City 3.80 4.26 2.48 2.78
Churchill 1.18 132 0.01 0.01
Clark 104.98 117.59 4.34 4.86
Douglas 3.4% 3.90 3.38 3.79
Elko 3.84 4.30 0,99 1.11
Esmeralda 0.3 0.03 0.00 0.00
Eurcka 0.06 0.07 0.00 .00
Humboldt 0.89 1.00 0.00 0.00
Lander 0.46 0.52 0.00 0.00
Lincotn 0.31 0.35 0.00 0.00
Lyon (.95 1.06 0.32 0.36
Mineral (+L49 Q.55 .00 0.00
Nye 0.78 (.85 Q.07 0.08
Pershing 0.25 0.28 0.00 .00
Storey 0.10 0.11 0.00 Q.00
Washoe 29.40 3293 132 1.48
Whitc Pine 125 1.40 0.37 0.41
State Total 152.23 170,52 13.28 14.38

Source: Reponts filed with Nevada Division of Environmental Protection

Irrigating Carson City golf coursc with reciaimed water
(%’hoto by Nev. Div. of Walter Planning)
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The following is a summary of some of the water
issues concerning Nevadans statewide. The information pre-
sented is meant to provide a brief overview of each issue. If
the reader desires additional information please contact the
Division of Water Planning.

Negotiated Settlement (Public Law 101-618)

The latest effort to resolve long-standing disputes over
water and water rights on the Truckee River has been the en-
actment of congressional settlernent legislation for the Truckee
and Carson Rivers. This legislation, known as Public Law
101-618 or the Fallon Paiute Shoshone Tribal Settlement Act
and the Truckee-Carson-Pyramid Lake Water Rights
Settlement Act, was approved by the 101st Congress at the end
of its 1990 session (California Dept. of Water Resources, June
1991). Main topics covered by the legislation are:

<%= An interstate allocation between California and Nevada
is made of the use of waters of the Truckee and Carson
Rivers. Provisions are made for transfer of water and
water rights,

% A number of contingencies are placed on the effective
date of the legislation, and the various parties involved
are required to dismiss assorted litigation.

<4 A new operating agreement is to be negotiated for the
Truckee River. The agreement will include a water
rights agreement negotiated by Sierra Pacific Power
Company and the Pyramid Lake Paiute Tribe and rati-
fied by the federal government.

#* The Newlands Project is reauthorized to serve addi-
tional purposes, including recreation, fish and wildlife,
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and as a municipal water supply for the Fallon area.
An efficiency study of the Newlands Project is
required. The Secretary of the Interior is directed to
enforce Newlands Project compliance with QCAP
(Operating Criteria and Procedures).

“¢ A recovery program is to be developed for the Pyramid
Lake cui-ui and Lahontan cutthroat trout. Water right
acquisitions are authorized. Provisions are made for a
study on improving stream channel conditions in the
lower Truckee River above Pyramid Lake. A tribal
economic development fund of $40 million is estab-
lished for the Pyramid Lake Paiute Tribe. Another fund
of $25 million is established for the lake’s fishery.

% A water rights purchase program is authorized for the
Lahontan Valley wetlands with the intent of sustaining
a long-term average of 25,000 acres of wetlands.

¢ The Fallon Paiute Shoshone Tribal Settlement Act
establishes a settlement fund for this Tribe totaling $43
million. The Tribe is authorized to purchase land and
water rights to consolidate tribal holdings within the
reservation.

Pyramid Lake Cui-ui Recovery Program

The cui-ui is a lake sucker found only in Pyramid Lake
and was federally listed as endangered on March 11, 1967.
Reduction of Truckee River inflow to Pyramid Lake, caused
by upstream storage and diversions of water, was the primary
agent producing conditions which led to the endangered status
of cui-ui.
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The first cui-ui recovery plan was written in 1978 by a
Cui-ui Recovery Team composed of representatives from the
U.S. Fish and Wildlife Service, Nevada Department of
Wwildlife, and Pyramid Lake Paiute Indian Tribe. This plan was
updated in 1980 and revised in 1984, and since that time has
guided recovery actions. Pursuant to the Endangered Species
Act, the current Cui-ui Recovery Team has revised the recov-
ery plan. The Recovery Plan identifies a variety of conserva-
tion measures which, if implemented individually or in combi-
nation, could result in reclassification or recovery of the cui-ui
(U.S. Fish and Wildlife Service, 1992).

Pyramid Lake (Photo by Steve Van Denburgh, U.S. Geological Survey)
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Truckee River Operating Agreement

The Truckee River is currently operated in accordance
with the 1935 Truckee River Agreement, the 1944 Orr Ditch
Decree and various flood criteria. Since that time, conditions
on the Truckee River have changed, e.g. new reservoirs have
been built or acquired by Truckee River water users, and the
Lahontan cutthroat and the cui-ui have been classified as
threatened and endangered species, respectively. For the last
decade efforts have been made to establish a new river operat-
ing agreement which would provide additional drought stor-
age for municipal use and additional river flows when needed
to support cui-ui spawning.

In 1989, the Pyramid Lake Paiute Tribe and Sierra
Pacific Power Company signed a Preliminary Settlement
Agreement, which if certain conditions were satisfied would
allow water to be stored in Stampede Reservoir and used by
Sierra Pacific for drought supplies in drought years, and by the
Tribe for fish purposes in normal and wet years. In 1990,
Congress passed Public Law 101-618, referred to as the
Negotiated Settlement. When conditions of Public Law 101-
618 are fulfilled, the Preliminary Settlement Agreement will
take effect and the Truckee River will be operated in accor-
dance with a new agreement known as the Truckee River
Operating Agreement or TROA. This new agreement will
incorporate provisions of the 1989 Preliminary Settlement
Agreement and Public Law 101-618.

Currently members of several California, Nevada and
Federal agencies as well as Sierra Pacific Power Company,
Pyramid Lake Paiute Tribe, Truckee-Carson Irrigation
District, Washoe County Water Conservation District and oth-
ers are engaged in drafting an operating agreement and con-
ducting environmental evaluations. The schedule prepared by
the U.S. Bureau of Reclamation indicates that a final operating
agreement and all environmental analysis will be completed
by ihe end of 1995 (Moser, July 1992).
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Lahontan Valley Wetlands

Located in Northern Nevada, near Fallon, the Stullwater
National Wildlife Refuge and Management Area and the
Lahontan Valley Wetlands represent a critical wetland ecosystem
in Nevada and a key “steppingstone” on the Pacific flyway.

Efforts are underway to increase the quantity and quality
of water entering the Lahontan Valley Wetlands. Section 206 of
Public Law 101-618 authorized and directed the U.S. Secretary
of the Interior, in conjunction with the State of Nevada and other
parties, to acquire by purchase or other means sufficient water
and water rights to sustain, on a long term average, approximate-
ly 25,000 acres of primary wetland habitat within Lahontan
Valley. The three primary wetland areas have been identified as
the Stillwater National Wildlife Refuge and Management Area,
Carson Lake and Pasture, and Fallon tribal land wetlands.

The U.S. Fish and Wildlife Service has begun the
Environmental Impact Statement process to examine environ-
mental, economic, and social effects of converting agricultural
water from the Newlands Project to environmental uses as need-
ed to maintain 25,000 acres of wetlands,

Newlands Project Operating Criteria and Procedures

The Newlands Project, one of the first Bureau of
Reclamation projects, provides water for irrigation, incidental
domestic, and other water needs to a defined service area in the
lower Carson River basin near Fallon. Water for the project is
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Stillwater wetlands (Photo by Nev. Div. of Water Planning)

supplied from the Truckee and Carson Rivers. Water from the
Truckee River is diverted at Derby Dam and conveyed to the
project via the Truckee Canal.

Competition for the limited water supplies of the
Truckee and Carson Rivers has led to a number of lawsuits.
One of the major disputes is known as the OCAP litigation,
named after the Operating Criteria and Procedures for the
Newlands Project. The OCAP originally arose from the efforts of

55



1| Water Issues JI

the Bureau of Reclamation to develop a method of Newlands
Project operation that would maximize the use of Carson
River water in the project and minimize the diversion of
Truckee River water to the project. The concept was a
response to the 1967 listing of the Pyramid Lake cui-ui as an
endangered species under the Federal Endangered Species
Act. A 1973 decision, resulting from litigation instigated by
the Pyramid Lake Paiute Tribe, held that water was being
wasted in the Newlands Project and that the Bureau of
Reclamation was required to deliver to Pyramid Lake the
water in excess of valid Newlands Project rights.
Subsequently, the Bureau of Reclamation began to issue an
interim OQOCAP each year.

On April 15, 1988, the Secretary of the Interior adopt-
ed Operating Criteria and Procedures (OCAP) for the
Newlands Project. This OCAP contains rules and incentives to
ensure reasonable, efficient water management on the project
through reliance on local control and initiatives. Public Law
101-618 directs the Secretary of the Interior to enforce com-
pliance with OCAP. Compliance is measured based upon facts
which can be readily determined and reviewed by the
Truckee-Carson Irrigation District and the U.S. Bureau of
Reclamation,

Walker Lake

Walker Lake, a remnant of the ancient Lake Lahontan
at the terminus of Walker River, is rapidly declining in both
volume and quality. Since 1920 the surface elevation of
Walker Lake has dropped over 110 feet, and the alkalinity of
the water is increasing to a point which affects the longevity
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Cuting alfalfa in the Newlands Project (Photo by Nev. Div, of Water Planning)

of the existing cutthroat trout population. If the current trend
continues, trout habitat in the lake will no longer exist
(Cooper and Koch, 1984).

Walker Lake water levels are expected to decline for
several more decades. An average annual lake inflow of about
100,000 acre-feet (Rush, 1974) and average annual evapora-
tion of about 150,000 acre-feet (based upon 1990 water sur-
face area) results in an annual deficit of about 50,000 acre-
feet. The Division of Water Planning has estimated that
Walker Lake is likely to reach equilibrium (evaporation losses
= lake tnflow) in about 50 to 100 years. At that time, the total
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water volume of the lake will be about one-fourth of the cur-
rent volume and the lake will cease to exist as a viable fishery.

Cooperative Water Project

The Cooperative Water Project (CWP) is a proposed
water supply project to meet future water needs in the Las
Vegas area. Water use projections performed for Southern
Nevada have indicated that the region’s available water supply
will not be able to support projected development beyond
2002. Implementation of a responsible water conservation
program will further extend that time until 2006 (WRMI,
January 1991).

Realizing that the available water in the region may
soon be inadequate for projected needs, the Las Vegas Valley
Water District filed 146 applications for unappropriated water
in 28 basins in four counties. After preliminary evaloations of
the available supply were made, applications in 7 of these
basins were withdrawn. Before CWP can become a reality, it
will first be necessary for the State Engincer to grant water
right permits for these applications.

The project goal is to develop about 250,000 acre-feet,
180,000 acre-feet of groundwater and 70,000 acre-feet of
water from the Virgin River. This may require as much as
1,000 miles of pipeline, 200 or more groundwater production
wells, monitoring wells, desalinization facilities, numerous
pumping plants, and associated electrical facilities. The CWP
is scheduled to bring water into the valley by 2007 (Katzer
and others, March 31, 1992). It is anticipated that the CWP
will provide sufficient additional water to meet Southern
Nevada’s needs beyond the Year 2030 (with conservation).
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Las Vegas, Nevada (Photo by Steve Van Denburgh, U.S. Geological Survey)

Desalination of Virgin River Water

Under the proposed Cooperative Water Project (CWP),
up to 70,000 acre-feet of Virgin River water would be diverted
to meet future water needs in the Las Vegas area. Virgin River
water is highly saline at 1,500 to 3,500 milligrams per liter
(mg/l), exceeding the State drinking-water standard of 1,000
mg/l. Desalination of these waters will be necessary to pro-
duce a potable water supply. In order to minimize desalting
requirements, water would be diverted from the Virgin River
during high flow months (November through April), desalinat-
ed and then piped to entities in Las Vegas Valley. This would
reduce the salt loading of the Colorado River which has a
monetary benefit to downstream users, and would also supply
a source of needed potable water. The cost of desalting Virgin
River water would hopefully be paid by the federal govern-
ment to meet salinity treaty obligations with Mexico.
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Another option for utilization of Virgin River water is
to allow the water to flow naturally down to the Colorado
River for diversion at the existing intakes of the Southern
Nevada Water System, which presently serves the Las Vegas
area. This “wheeling” of water would alleviate the need for
direct desalination of Virgin River water due to dilution by the
greater flow of the Colorado River. However, there are politi-
cal, institutional and legal issues which must be resolved
before this can occur.

Truckee Meadows Project (Honey Lake Valley)

The Truckee Meadows Project (TMP) is designed to
import groundwater from the Fish Springs Ranch area in the
Nevada portion of the Honey Lake Valley, located approxi-
mately 35 miles north of Reno. TMP is uniquely organized in
that a private company, Western Water Development
Company, provided the initial capital to verify the viability of
the project for a public entity. Thereafter Washoe County is in
the process of implementing the project.

In June of 1989 Washoe County filed the necessary
applications with the State Engineer for the interbasin transfer.
On March 1, 1991, following extensive public hearings,
approval was granted to transport 13,000 acre-feet of water
from Honey Lake Valley to the Reno-Sparks area.

The proposed project consists of approximately 10
wells, 39 miles of buried water pipeline 36" in diameter, pump
booster station, storage tanks, and necessary distribution sys-
tem to Lemmon and Spanish Springs Valleys, an area north
and adjacent to Reno and Sparks. Upon completion of the EIS
(Environmental Impact Statement) process, financing for con-
struction will be obtained from the State Board for Financing
Water Projects. Delivery of materials and construction are
anticipated to take from 9 to 12 months. Project costs have
been estimated at $85 million for engineering, construction,
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and contingencies; $30.5 million for associated water rights,
and $2 million for annual operating expenses (Holt, July
1992).

Bodie Dam Project

During the 1985 legislative session, Assembly Bill 289
was passed which established a Committee to Study the
Carson River which “...shall collect and evaluate information
concerning the hydrology of the Carson River and its tribu-
taries and the feasibility of constructing reservoirs, to be used
for multiple purposes, in the Carson River basin above
Lahontan Reservoir.” Kennedy/Jenks/Chilton Consulting
Engineers (KJC) was selected to perform the needed profes-
sional services required to fulfill the objectives established by
this committee.

During average years, Carson River water users in
Douglas and Lyon Counties and Carson City currently have
sufticient water supplies for existing needs. KJC has estimated
that by the Year 2010, additional water resources will be need-
ed in these areas. In 1987 KJC recommended the Bodie Dam
Project for meeting future demands in Douglas and Lyon
Counties and Carson City. The proposed Bodie Dam would be
located on the East Fork of the Carson River downstream of
the California-Nevada state line. Bodie Dam would be either
an earth fill or roller compacted concrete dam approximately
200 feet in height and would impound approximately 50,000
acre-feet of water. Bodie Reservoir would be filled through
water rights acquired downstream, and would provide approx-
imately 36,000 acre-feet of additional water each year for use
in Douglas and Lyon Counties and Carson City. In addition,
the Bodie Dam Project would provide flood control and recre-
ational benefits.
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The 1989 Legislature restructured the Carson Water
Subconservancy District to expand the authority of the District
and directed it to continue water supply investigations with
particular emphasis on the proposed Bodie Dam. Since that
time, the District has completed preliminary geologic recon-
naissance and foundation studies, additional population and
water demand forecasts, and a review of regulatory and per-
mitting requirements, Further development of the Bodie Dam
Project is pending completion of the Douglas County master
planning process currently underway (Forest, July 1992).

Safe Drinking Water Act

The Safe Drinking Water Act of 1974 provides for the
safety of drinking water supplies throughout the United States
by establishing and enforcing national drinking water quality
standards. Congress authorized the Environmental Protection
Agency (EPA) to support state and local community drinking
water programs by providing financial and technical assistance
to undertake research and study efforts.

Under the Safe Drinking Water Act (SDWA), EPA has
the primary responsibility of establishing the national stan-
dards; the States are responsible for enforcing the standards
and otherwise supervising public water supply systems and
sources of drinking water.

In response to mandates of the 1986 amendments to
SDWA, EPA is developing, proposing, and adopting new drink-
ing water regulations that are significantly changing water
treatment practices and water utility operations. Since passage
of the 1986 amendments, regulations for volatile organic
chemicals, fluoride, surface water treatment, total coliform
bacteria, synthetic organic and inorganic chemicals, and lead
and copper have been promulgated by EPA. Additional regula-
tions regarding radionuclides (radon), other synthetic organic
and morganic chemicals, and disinfection are anticipated.
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The cost of these new regulations to water systems in
Nevada is significant. It has been estimated that $100 to $170
million in capital improvements are needed throughout the
State for compliance with these latest regulations. Financial
assistance for SDWA compliance projects is available through
a State loan/grant program established by AB 197 and AB 198.
This program is administered by the State Board for Financing
Water Projects.

Drought

As Nevada is the driest State in the Nation, drought is
relatively common and expected. Every 6 out of 10 years, the
major rivers in the State experience below average flows. For
most of Nevada, which depends mostly on streamflow for
water supply, a drought is considered to be a period of 2 or
more consecutive years in which streamflow is much less than
average. The most significant droughts were during 1928-37,
1953-55, 1959-62, 1976-77, and 1987-92. Droughts can mag-
nify quality problems for surface and groundwater sources. By
decreasing streamflow, droughts tend to lessen the quality of
remaining water for human and wildlife uses. Droughts also
can cause more reliance on groundwater sources which may
stress the resource beyond its long-term potential.

In 1987 Governor Bryan formed the Drought Review
and Reporting Committee (DRRC) to inform the citizens of
Nevada about climatological conditions and the severity of the
current drought, As the drought progressed the DRRC helped
produce a State Drought Plan that outlines the State and
Federal actions that can be taken during various stages of
drought. Following is a summary of drought impacts during
the period 1987-1992,
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1987-1992 Drought Impact Summary

Municipalities in Nevada have done very well coping
with the drought. Two small towns (Midas and Tuscarora)
have had their springs dry up resulting in temporary water
hauling operations to provide drinking water. Both of these
towns are switching to more reliable groundwater supplies.
Frugal water management and water conservation efforts have
allowed the citizens of Reno and Sparks to continue outdoor
watering, even with their main source of water (Truckee River)
greatly reduced.

Agriculture has been severely impacted by the drought.
Crop and livestock losses for 1991 totaled more than $22 mil-
lion. Emergency programs provided to farmers have totaled $6
million. In 1992 Lovelock Irrigation District received only 3%
of their required water, Truckee-Carson Trrigation District 30%,
and the Walker River Trrigation District 40%. Losses in 1992
are expected to exceed those of 1991.

Fish and wildlife have been significantly stressed due
to the drought. Many of Nevada’s wetland areas are either dry
or are severely diminished. These wetlands are important rest-
ing stops for migratory birds. The limited availability of food
and habitat will stress the birds during migration and increase
mortality rates. The drought has resulted in minimum pools in
most of Nevada’s reservoirs. The fisheries in these pools are
significantly stressed due to increases in temperature and oxy-
gen depletion,

Water-based recreation has been severely impacted at
Lahontan, Rye Patch and several other smaller Nevada reser-
voirs. Visitor counts at these reservoirs are low, and boating
access is limited or nonexistent.
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Dry Washoe Lake-1992 (Photo by Nev. Div. of Water Planning}

Water Conservation

The rapidly growing population and economy of
Nevada will require ever increasing amounts of water in the
future, however available sources for meeting these needs are
limited. Part of the solution is the implementation of water
conservation measures. The ability of conservation measures
to extend supplies, and delay and/or reduce the need for future
supply development has been documented.
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Water conservation will continue to be a critical com-
ponent of overall water management. As William O. Maddaus
(May 1990) notes, “the time is past when [water supply] needs
can be met simply by building more water storage and delivery
systems.” The challenge facing water suppliers in today’s
political, environmental, and economic climate, he concludes,
“is to fully integrate our findings on demand management into
long-range water supply planning.”

Recognizing the need for conservation, the 1991 State
Legislature passed Assembly Bill (AB) 359 and Senate Bill
(SB) 360. AB 359 requires each county and city to impose cer-
tain minimum standards for plumbing fixtures, by building
codes or ordinance, for new residential, commercial, or indus-
trial construction beginning on or after March 1, 1992,

In accordance with SB 360, each supplier of water for
municipal, industrial or domestic purposes is required to adopt
a water conservation plan based on the climate and the living
conditions of its service area. The plan is to include provisions
relating to:

* Increasing public awareness of the State’s limit-
ed water supply and the need to conserve;

++ Identifying and reducing leakage in water sup-
plies, inaccuracies in water meters, and high
pressure situations;

*+ Increasing the reuse of wastewater treatment
plant effluent;
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< Contingency plan for drought conditions that en-
sures an adequate supply of potable water; and

¢ Adoption of a plan to provide incentives to
€ncourage water conservation; to retrofit exist-
ing structures with reduced flow plumbing fix-
tures; and for installation of landscaping that
uses a minimal amount of water.

Environmental Issues

Carson River Mercury Site. Various studies have
indicated that Carson River sediment, water, and aquatic biota
contain higher than background mercury levels. The source of
this mercury has been traced to the historic Comstock Lode
mills which used mercury to separate silver and gold from the
ore. Since 1985, a fish consumption health advisory has been
issued for portions of the Carson River and Lahontan Reser-
voir because of elevated mercury levels in game fish.

In August 1990, the U.S. Environmental Protection
Agency (EPA) listed the Carson River Mercury Site (CRMS)
as a Superfund site because of the potential threat to human
health and the area environment. CRMS includes a 100-mile
stretch of the Carson River beginning below Carson City and
extending downstream below Lahontan Reservoir to Stillwater
National Wildlife Refuge; and tailing piles and sediments in
Gold, Sixmile, and Sevenmile Canyons. Currently, studies are
underway to identify the extent of the problem and the human
health and ecological risks.
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Leaking Underground Storage Tanks. Leaking
Underground Storage Tank (LUST) systems threaten human
health and the environment by contaminating groundwater and
possibly causing fires or explosions. In response to the increas-
ing number of leaking tanks and the resulting environmental
damage, federal regulations were developed which set mini-
mum installation standards. These standards have been
designed to prevent leaks and spills from Underground Storage
Tank (UST) systems. The majority of tanks affected by these
regulations store petroleum products. In accordance with the
regulations, all tank systems must have leak detection installed
by December 1993, By December 1998 all unprotected tank
systems must be upgraded with corrosion protection and have
spill and overfill devices, or be replaced or removed using
proper installation or closure methods.

The State of Nevada has adopted the federal regula-
tions, and requires certification for tank installers, testers, and
cleanup consultants. In Nevada, there are over 9,000 USTs (at
about 3,000 sites) registered with the Nevada Division of
Environmental Protection. Of these, about 3,300 USTs have
been identified as LUSTs. About 2,600 LUSTs have been
cleaned up and closed in accordance with the regulations.
Cleanup has been initiated on the other 700 LUSTs. In July
1989, Nevada adopted a Petroleum Fund to provide monies for
LUST cleanup activities. Taxes on the sale of petroleum prod-
ucts and UST registration fees generate money for the
Petroleum Fund.

Sparks Fuel/Solvent Site. Operations of the Santa Fe
Pipe-line and the Southern Pacific Railroad (SFPL/SFRR) and
others have significantly impacted soils and groundwater qual-
ity in a localized area in East Sparks through releases of hydro-
carbon products. In certain areas, over 2 feet of free floating
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product (diesel and jet fuel) is present on the groundwater.
This problem extends approximately 4,000 feet from the
SFPL/SFRR properties to the Sparks gravel pit owned by
Helms Construction Company.

In their gravel operations, Helms Construction dewa-
ters the pit resulting in a 100 foot reduction in groundwater
levels in the Sparks area. This operation results in the dis-
charge of approximately 6 million gallons of water per day to
the Truckee River. Due to Helm’s dewatering activities, hydro-
carbon product flows towards the pit where it discharges.
Water quality data has indicated that no hydrocarbon product is
discharged to the Truckee River by the dewatering system due
to the sump configuration at the pumps and use of on-site
detention basins.

On November 21, 1990, NDEP received notification
from Helms Construction of their intent to discontinue dewa-
tering activities. However, this termination may cause contam-
ination of up to 60 feet (vertically) and 2,000 feet (laterally) of
previously uncontaminated soils. Also, changes in the ground-
water gradient, associated with the termination of dewatering,
may result in hydrocarbon discharges to the Truckee River. In
January 1991, NDEP filed a complaint in District Court against
the ten responsible parties to delineate the plume and conduct
remediation and continue the pumping of Helm’s Pit. In
August 1991, the U.S. Environmental Protection Agency
(EPA) ordered the responsible parties to develop a workplan
for the delineation of the contaminant plume, determination of
any imminent and substantial health and environmental threats,
and the commencement of removal activities. The workplan
was approved by EPA in October 1991.
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Nonpoint Source Pollution, Nonpoint sources (NPS)
of water pollution were recognized by the U.S. Congress as a
major contributor of pollution to waters of the Nation. Section
319 of the 1987 Clean Water Act established provisions to
control NPS. NPS, or diffuse source pollution, is associated
with agricultural, construction, mining, urban and silvicultural
activities. Examples of NPS are irrigation return flows, septic
tank discharge, urban runoff, and erosion from disturbed areas.
Control of NPS is achieved through implementation of Best
Management Practices (BMPs). BMPs may be defined as me-
thods or measures taken to improve the management of a NPS
50 as to control its contaminant contribution to a stream or a-
quifer.

In response to NPS problems in the State, the Nevada
Division of Environmental Protection (NDEP) is developing a
BMP Handbook to serve as a guide for planning NPS controls.
In addition, the Nonpoint Source Task Force was formed to
promote and coordinate interagency NPS water quality activi-
ties in the State of Nevada. Some of the objectives of the NPS
Task Force are to: 1) design and implement projects and pro-
grams consistent with the Nevada NPS Management Program;
2) educate the public about NPS problems and solutions; and
3) promote state-of-the-art BMPs for NPS control. Funding for
NPS control development is available through a grant program
administered by NDEP.

Wellhead Protection Program. The Wellhead
Protection (WHP) Program was established by the 1986
Amendments to the Safe Drinking Water Act (SDWA). The
purpose of the program is to protect public groundwater sup-
plies from contamination and prevent the need for costly treat-
ment of water to meet drinking water standards. The program
is based upon the concept that the development and applica-
tion of land-use controls and other preventative measures can
protect groundwater.
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A comprehensive WHP Program comprises several
distinct and essential elements: 1) specification of roles and
duties of State agencies, local government entities, and public
water suppliers; 2) delineation of the wellhead protection area
(WHPA) for each well; 3) identification of potential sources of
contaminants within each WHPA; 4) development of manage-
ment approaches to protect the water supply within the
WHPA; 5) contingency planning for the provision of alternate
drinking water supplies in the event of well or wellfield conta-
mination; 6) consideration of all potential contaminant sources
within the expected wellhead area of a new water well; and 7)
provisions for public participation.

The Nevada Division of Environmental Protection
(NDEP) is encouraging water purveyors in the State to devel-
op a WHP Program for their area. As part of this voluntary pro-
gram, NDEP is providing technical and possibly financial sup-
port for WHP Program development. Currently, the cities of
Fernley, Battle Mountain and Carson City are actively devel-
oping WHP Programs.

Endangered and Threatened Species

Nevada is among the top ten states in the number of
federally listed endangered and threatened species. Over 300
additional organisms in the State are candidates for listing.
Most of the listed animals and plants are water-dependent
species associated with sireams, springs, or wetlands.
Protection and recovery of these elements of our diverse nat-
ural heritage will be challenging as demands for Nevada’s
waters continue to grow.,
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DEFINITIONS

ACRE-FOOT (ATF): The volume of water required to cover 1 acre of area
at a depth of 1 foot.

ACTIVE STORAGE: The volume of water in a reservoir below the maxi-
mum controllable level and above the minimum controllable level that can
be released under gravity, In general, it is the volume of water between the
outlet works and the spillway crest. In some instances, minimum pool oper-
aling constraints may prevent lowering the reservoir to the 1evel of the out-
let works, and the water below the minimum pool level is not considered 1o
be in active storage.

AQUIFER: A geologic formation, group of formations, or part of a forma-
tion that contains enough saturated permeable material to yield significant
quantities of water to wells and springs.

ARTIFICIAL RECHARGE: The addition of water to the groundwater
reservoir by human activities, such as injection wells or induced infiltration
from spreading basins.

BASIN: A part of the surface of the earth that is drained by a river and its
tributaries.

BENEFICIAL USE: The vse of water for any purpose from which benefits
are derived, such as for irrigation, hydroclectric power, industrial and
domestic use. Benefits vary with locality and custom, and what constitutes
beneficial use is often defined by statute or by court decision,

CONSUMPTIVE USE: The portion of water withdrawn from a surface or
groundwater source that is consumed for a particular use (i.c. irrigation,
domestic needs, and industry), and does not return to its original source or
another body of water.

DOMESTIC WATER USE: The use of water primarily for household pur-
poses, and the irrigation of gardens, lawns, and shrubbery surrounding a
residence.

DROUGHT: Although there is no universally accepted quantitative defini-

tion of drought, it may be defined as a period of abnormally dry weather
sufficicntly prolonged to cause a serious hydrological imbalance.
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EVAPOTRANSPIRATION: The volume of water evaporated and tran-
spired from soil and plant surfaces (essentially the same as “consumptive
use™ except that it does not include the water retained in the plant tissue).

GAGING STATION: A particular site on a stream, canal, lake or reservoir
where sysicmatic observations of water lcvels or flow are made.

GROUNDWATER RECHARGE: Inflow to a groundwater aquifer. Sour-
ces of inflow could be precipitation, streams, trrigation, and artificial re-
charge.

M&I WATER USE: M&I (municipal and industrial) water use includes
residential (domestic), commercial, and industrial uses; public uses such as
parks and golf courses; and unaccounted for losses in the water transmis-
sion and delivery pipclines. M&I water is delivered by public supply sys-
tems as operated by public entities or private water purveyors.

PERENNIAL YIELD: The amount of usable water from a groundwater
aquifer that can be economically withdrawn and consumed each year for an
indefinite period of time. It can not exceed the natural recharge to that
aquifer and ultimately is limited to the maximum amount of discharge that
can be utilized for beneficial use.

RETURN FLOW: That part of a diverted flow which is not consumptively
used and returns to its original source or another body of water.

TRANSITIONAL STORAGE RESERVE: The quantity of water in storage
in a particular groundwater aquifer that is extracted during the transition
period between natural equilibrium conditions and new equilibrium condi-
tions with groundwater pumped at perennial yield levels.
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WATER EQUIVALENTS TABLE

1 cubic foot......ccocennn.e 7.48 gallons ... 62.4 pounds
1 acre-foot .............. 43,560 cubic feet ............. 325,851 gallons
1 cubic foot per second (cfs) ......449 gallons per minute (gpm)
1 ¢fs for 24 hours .....covveenrviniviniinniininni s 1.9835 acre-feet

for 30 days ..ot e 59.5 acre-feet

fOr 1 Year.....ccooviiiiiiiecii it 724 acre-feet
1 million gallons.......c..cccooieiiiiniiiiinsienen s 3.07 acre-feet
1 million gallons per day (mgd) .......... 1,120 acre-feet per year
P 30 S PRRPU P OO O P OR RPN 1.55 cfs
1,000 ZPM e 4.42 acre-feet per day

ABBREVIATIONS

AF = acre-feet

AF/YR = acre-feet per year

CFS = cubic feet per second

GPCD = gallons per capita (per person) per day
MGD = million gallons per day

mg/l = milligrams per liter (parts per million, ppm)
pCi/l = picocuries per liter
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To the Citizens of the State of Nevada:

Water is Nevada’s most precious renewable natural
resource and it is our obligation to safeguard this limted re-
source. A key element in the responsible management of our
water resources is education. Recognizing this need for water
education, the Division of Water Planning has published Ve-
vada Water Facts.

This booklet provides the reader with a brief intreduc-
tion 1o Nevada’s water resources and its uses, and some of the
important watet issues currently facing the State. Much of the
information presented in this publication was taken from Di-
vision of Water Planning and U.S. Geological Survey reports,

This report was prepared by Randy Pahl, Division of
Water Planning, with the assistance of the State Advisory
Board on Water Resources Planning and Development and
numerous other water professiopals. Publication of Nevada
Water Facts was initially made possible through funds pro-
vided by the State of Nevada and Nevada Project WET
(Water Education for Teachers).

It is our hope that this publication will prove useful to
those interested in learning about Nevada's waler resources.
Individuals wishing additional information are invited to con-
tact the Division of Water Planning.

Sincerely,

Maemi 5. Duert, P.G.
State Water Planner/ Administrator
Nevada Division of Water Planning

Ly

i

Copies availuble from:
Nevada Division of Water Planning
1550 E. college Parkway, Suite 142
Carson City, Nevada RO7(16-7921
(702) 637-3600
FAX: (702) 687-1288

Visit our Website at: http:ffww.state.nv.usftnrfndwp&nme.hﬂn
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Introduction

With an anid climate, Nevada has always been depen-
dent upon the successful development of water resources.
During the early development of the State, settlement locations
were restricted to areas with readily available water. Now
Nevadans have many more options than these early pioneers,
Technologic advances have made it possible to deliver water to
ance remote areas, develop a variety of water sources, and
meet the water needs of a growing population,

Water is a primary ingredient for the continued pros-
perity of Nevada, but its availability is limited. The challenge
facing Nevadans is to wisely develop and use our most pre-
cious natural resource. With a limited water supply, conserva-
tion and wastewater teclamation hecome more necessary for
responsible water management.

Education of the public about water and its use is a
necessary building block for wise water management in the
future. [t is the intent of this booklet to provide the public with
a brief introduction 1o our water resources. Nevada Water
Facty begins with a statewide look at our avaiiable water
resources, followed by current and future water use estimates
and related information. In addition, a section has been provid-
ed which discusses some of the important water issues in
Nevada. Next, general waler information and selected defini-
ttons have been included.



THE ROLE OF WATER IN THE EARLY
DEVELOPMENT OF NEVADA

Water has always played an important role in the histo-
ry of Nevada. During the 1840's, Nevada assumed the role it
was 10 maintain for several years, a bridge between the rest of
the United States and California. The Humboldt River was a
natural highway for westward travelers at the same tme pro-
viding a water source for the pioneers and their stock. From
the Humboldt, the pioneers had the option of following the
Carson River or Truckee River routes into California (Elliot,
1987},

The Old Spanish Trail served as a route through the
southern part of the State. Along the trail travelers encountered
las vegas, Spanish for “the meadows.” Here, spring water ¢re-
ated an oasis for weary pioneers and the area became a com-
mon camping site.

In response to the growing traffic wwards California,
small commercial establishments sprang up along the trails in
areas with an adequate water supply. Along the Carson River
segment of the Emigrant Trail, Mormon Station, later renamed
Genoa, was founded in 1850 as a trading station and an outpost
of the Momen theocracy (Elliot, 1987). The first specific men-
tion in historical records of irrigation in Nevada was at
Mormon Station. Individual settlers raised irrigated crops to
support themselves, and to supply the California gold seekers
as they passed through the area.

Not leng afterwards, a small Mormon outpest at Las
Vegas was established as a way station on the road from the
Utah settlements to Southern Californta points. During the
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summer of 1855, the construction of an irrigation diversion in
Las Vegas Creek by the Mormon colonists marked the begin-
ning of organized irrigation in Nevada (State Engineer’s
Office, October 1971).

Growth fueled by the establishment of stations along
the emigrant trails, and the discovery of gold and silver in
Nevada, increased the demand for food for people and live-
stock. Because of the arid nature of the land, irrigation works
were necessary to assure adequate food for the mining camps,
the freight and stage teams, and the domestic stock.

As mining activities in Nevada boomed, so did the
thirst for water for mining and milling operations, and other
support developments. Small and large water development
projects mushroomed throughout the State in an attempt to
quench the growing demand, Since viable ore bodies were not
always discovered in areas with an adequate water supply,
innovative measures were undertakent to move water from iis
area of origin to another place of use. Perhaps the best known
example of an early (ransbasin diversion in Nevada is the
pipeline constructed to meet the growing water needs of the
Comstock. This hand-riveted pipeline, considered an engineer-
ing feat for its time, carried water from the Tahoe Basin to
Yirginia City and neighboring towns (Galloway, 1947),



“ Introduction I

NEVADA WATER LAW

The water in Nevada on the surface and below the
ground surface belongs to the public and is managed on their
behalf by the State. Entitics within the State can apply for the
right to use that water. Nevada water law is founded on the
doctrine of prior appropriation — "first in time, first in right.”
Under the appropriation doctrine, the first user of water from
a waler course acguires a priority right to the water and to the
exient of its use (Shamberger, 1991).

Nevada water law is set torth in Nevada Revised
Stamtes (NRS), Chapters 533 and 534. In addition, there are
numerous court decisions which have helped define Nevada
water Jaw, The State Engineer is the water rights
admimstrator and is responsible for the appropriation,
adjudication and distribution of water in the State. To carry
out these duties he is vested with broad discretionary powers.

As part of the duties of the office, the State Engineer
reviews applications for new water rights appropriations. In
approving or rejecting an application, the State Enginger
considers the following questions as set forth in NRS
533.370: 1) is there unappropriated water in the proposed
source?; 2) would the proposed use impair existing rights?;
and 3) will the proposed use prove detrimental to the public
interest? Public interest is not defined by statute and the State
Engineer can consider many diffcrent issues, including
economic and environmental issues, in his evaluation.

All water rights are considered real property and thus
are conveyed by deed. Water rights can be bought and sold,
and the Jocation and type of use changed. The attributes of



Introduction

appropriative water rights in Nevada are: 1) beneficial use is
the measure and the limit of the right to the use of the water;
2) rights are stated in terms of definite quantity, manner of use,
and period of use; and 3) a water right can be lost by abandon-
ment or forfeiture, Abandonment is determined by the intent
of the water user to forsake the use of the water. A water right
is lost by forfeiture if the right is not used for 5 years, Water
lost through abandonment or forfeiture teverts back to the
public and is subject to future appropriation.

Saroni Canal in Smith Valley (Photo by Nev.Div.of Water Planning).
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‘ Water Resources l

Throughout Nevada, the surface and ground waters of
the State are equally important natural resources and have
been the subject of numerous studies. This section is intend-
ed to provide the reader with a basic understanding of our
most precious natural resource,

TOPOGRAPHY AND HYDROGEQOGRAPHY

Nevada is characterized by isolated, long, narrow,
roughly parallel mountain ranges and broad, intervening,
near flat valleys and basins. The spectacular magnitude of
alternating mountain ranges and valleys prompted the ofien
used designation “Basin and Range Province™ for most of
Nevada. For water planning and management purposes, the
U.5. Geological Survey and the Nevada Department of
Conservation and Natural Resources have divided the State
into discrete hydrologic units. Gverall, 256 hydrographic
arcas and subareas within 14 magor hydrographic regions
have been delineated. The hydrographic regions are each
comprised of major drainage basins such as the Truckee,
Carson, Walker, Homboldt or Colorado Rivers.

About 93,000 of the total 110,500 square miles of the
State lie in the Great Basin, the major subdivision of the
Basin and Range Province, wherein drainage [lows to
enclosed basins rather than to the sea. The only hydrographic
regions that flow to the sea are the Snake River drainage
which flows to the Pacific Ocean via the Columbia River, and
the Colorado River drainage which flows to the Gulf of
California.
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1. NORTHWEST REGION N
2. BLACK ROCK DESERT REGION
3. SNAKE RIVER BASIN
4. HUMROLDT RIVER BASIN
5. WEST CENTRAL REGIGN
6. TRUCKEE RIVER BASIN
7. WESTERN REGION
& CARSON RIVER BASIN . = f
9. WALKER RTVER BASIN AN }

10. CENTRAL REGION N ¢

k
1

11. GREAT SALT LAKE RASIN ~

12, ESCALANTE DESERT RASIN \ ;
13. COLORADD RIVER BASIN SN
14, DEATH VALLEY BASIN .

Source: Base Map — 115, Geclogical Survey, Waler Resources Division,
Carson Lity, Nevada.

INDEX MAP OF NEVADA SHOWING
HYDROGRAPHIC REGIONS AND BASINS
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CLIMATE AND PRECIPITATION

The climate of Nevada is characterized as semi-arid 1o
arid with precipitation and temperature varying widely
between the northern and southern regions of the Siate, and
between valley floors and mountain tops. With temperatures
that fall below -40" F during sorme months n the pertheast,
and rise over 120° F during a few summer days in the south,
and precipitation that ranges from oaly three to four inches in
Southern Nevada to over 40 inches (and over 30{) inches of
snowfally in the Carson Range portion of the Sierra Nevada,
Nevada is truly a land of great climatic contrast (James, 1934),

Total precipitation averages approximately 9 inches per
year (53,000,000 acre-feet) making Nevada the most arid state
in the Nation {(Geraghty and others, 1973}, Of the total annual
average precipitation amount, approximately 10 percent ac-
counts for stream ronoff and groundwater recharge. The re-
maining 90 percent is lost through evaporation and ranspira-
tion. Average lake surface evaporation rates vary widely across
the State from less than 36 inches per year in the west to over
80 inches per year in the south (State Engineer’s Office, April
1973).

10
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AVERAGE ANNUAL PRECIPITATION AT
SELECTED LOCATIONS

Average Atnual

Precipitation,
County Ciny m inches
Carzon City Carscn City 10.&
Churehit] Fallon 48
Clark Las Vegas 12
Douglas Minden 82
Efke Elka 4.3
Eoneralds Galdfield 3.5
Flumbatd Winnermeec T2
Lander Raule Mountain 15
Lingain Calieme a1
Ln Yeringion 55
M irer Hawthome 46
Mye Toncyah 43
Fershing Lonvelock 5.3
Slarey Yirginia {lity 111
Warhe Bors 7.5
White Pine Ely .0

Seurce: Wadonal Dceanic and Aunosptwrie Administrtion, “Climatolegial Data -Annaal
Fuarnreary: Mevada ™ Varicos Yeara,




|

1
Mote: Depths over 14 ~ L ]
inches not shown \f4 P ]

Sougres: Buse map — 10.5. Geolopical Survey, Water Besouroes Divisien, Carson Uiy, Nevada;
1232 — Houghton and athers, Novada's Weather and Climae, 1075,

AVERAGE ANNUAL PRECIPITATION,
IN INCHES PER YEAR

12
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Source: Base map — 115, Geological Survey, Water Resources Division, Carson
City, Nevada; Data -Adapted from t
LS. Dep, quﬂmmcrcc, Environmental Data Service, Tune 1968,

AVERAGE ANNUAL LAKE SURFACE
EVAPORATION, IN INCHES PER YEAR
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Water Resources \

RIVERS AND 5TREAMS

Nevada can claim very few large rivers and streanis
compared to other states. O particular importance are the
characteristics of the following Nevada rivers and drainage
basins:

* Coloradoe River: This region makes up 12,376 square
miles of Nevada. The Colorade provides hydroelectric
power and recreation at Lakes Mead and Mohave and
water for agricultural, industrial and municipal uses.

4 Snake River: This watercourse drains 5,230 square
miles in Northern Nevada and includes the watersheds
of the Brunean, Owyhee and Jarbidge Rivers.

o+ Humboldt River: This, the longest river in Nevada, s
wholly contained within the State. The Humboldt has
its headwaters in the Ruby, East Humboldt,
Independence and Jarbidge Mountains and generally
flows westward to terminate in the Humboldt and
Carson sinks. The waters of the Humboldt serve a pre-
dominalely agricultural economy as well as many small
rural communities.

¢ Truckee River: The Tahoe Rasin is the origin for this
river which drains the eastern slope of the Sierra
Nevada, The Truckee River flows cast through Rend
and terminates in Pyramid Lake. Along its course,
water is utilized to meet the needs of municipal and
industrial, agriculture, hydroelectric power, and fish-
eries. A portion of the Truckee River flow 15 diverted at
Derby Dam and is conveyed by the Truckee Canal to
Lahontan Reservoir in the Carson River Basin.

14



* Carson River: This river drains the east slope of the
Sierras in an area south of Lake Tahoe and terminates
in the Carson Sink. After flowing through Carson
Valley in Douglas County, the river continues on to
Lahontan Reservoir where the water is distributed
throughout the Fallon area for agriculture, and wildlife
and fisheries purposes.

*+ Walker River; The Walker River, with its headwaters in
California, flows into Nevada and through Smith and
Mason Valleys, and the Walker River indian Reservation
before terminating at Walker Lake. Waters of the
Walker River are predominately used for agricultural

purposes.

Carson River at Brunswick Canyon (Photo by Nev, Div. of Water Planning)
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MAJOR LAKES AND RESERVOIRS OF NEVADA
AND PORTIONS OF CALIFORNIA

Active Total
Surface Storage Siworape
Arsa, Capacity, Capacity,
BasinfRezervoir Crunty ACTEs acre-feel acte-fpat
Snake River Basin
Wild Horge Heservoir  Elke 2,830 73,500 13,500
Ffumifofcdt River Basin
Fit-Taylor Kes, Lower  Pershing 2570 22,200 22,200
Pitt-Taylor Res, Upper Pershing 2,070 24,208 24200
Rye Patch Reservoir Pershing 11,01 171 K} 11,000
South Turk Reserveir Elko 1,650 A1 00 41 K00
Truckee Rever Basen
Big & Linle
Washor Lakes Washor S, RO 14,0040 38,000
Boca Reservoir Mevada QR0 40,870 41,110
Crmner Lake Nevada, &S00 9,500 Mot reported
Macer
Tndependence Lake Mevada, 700 17,500 Mod repraried
Sierma
Lake Tahoe CamonClity, 124,000 THEK 12300000
Dauglas,
Washoe,
] Trarado,
Plater
Martis Creek Lake Mevada 10 20,400 21,200
Prosser Cecek Hes. Mevada T 28,640 29,840
Sampede Reservolr Sicra 3,440 221,560 226,500
Carsor River Basin
lahontan Resomvair Churchill, 14800 T 0 317,000
Lyen
Walker River Bazin
Bridgepun Mona 2914 405K 40500
Topaz T.ake Drauglas ran 61,006} 126,000
Weber Reservoir Mincral G50 13,000 13,00
Codarado River Bazin
Like Mead Clark 158 000 206,200,000 20,100 0
Lake Mohave Clark 28 003 1 510,000 1, B2 340}
! Lintire waterbody
195K)
Surface 145K
A, {onents,
Bagin/Lake County aeTes acrc-feet
Truckee River Basin
Pyramid [ake Washoe 112,600 22170000
Welker River Bisin
Walker Lake Minceal 35,500 2527 000
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NEVADA SURFACE WATER SUMMARY

Walues in acre-feet per yeaz unless olherwise noted

Precipitztion
Estimared annual B¥erage.. . o mincs ieeeoeee oo eeceees e e e s o3 320000, DO

Surface water (annual low statistics ar selected locations)

hllr 80k

Gaging Station Mame Average Fregueniy?  Frequency?
Truckee Hiver at Fared, CA ovvieremes e 556, 8060 40 600 332 404
Truckee River at Bemo, XY e, 363 400 401,000 2F3,100
Truckee River below Derby Dam

mear Wadsworth, NV e 2R 20K 145 700 41,400
Last Fork Carson River

near Gardmerville, WY i, 262,500 245 8K 184 30D
West Fork Carson River

nezar Woodfards, CA e T 800 &0 800 46,400
Carson River near

Carson City, NV e 204 400 262 800 LETR
Carson Rivier misar

FLChurehill, MV e J6E 100 X35,500 126300
Humbeldr River at

Palisade, WV ..o e ZETHENE) 230 900 126,300
Humboldt Biver ncar

Imbay, NV e 204, 51X 134, BOD 63,400
East Watker River

near Bridgepon, CA s, L0 500 94,200 LI LY
Wea Walker River

near Coleville, CAo e LBE 500 177,300 118, 7K
Walker River near

Wahuska, MY e e 124 900 84,000 3700
LColorado River beeloaw

Hoaver Dam, AZ-NV . e 18 163 KN 9 380,000 T501T IR}
¥irgin River at [itcefeld, AL L 1T2E00 IESNLEL 102,00
Crwyhes River above

China Diversion Dem

near Crvybes, NV L, (07600 Q0 B0 LER ]

! Annya] volume that is cxceeded 5 ool of 10 years
2 Anna] volumne thal is exceedod B vol of 10 years
Saurce: Mevada Division of Water Planning Files
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GROUNDWATER

The surface water resources in Nevada have been
virtually fully appropriated and further development must
gither rely on groundwater sources or the reallocation of
surface water supplies. Principal groundwater aquifers in
Nevada are basin-fill deposits, carbonate rocks, and to a
lesser extent, volcanic rock, The basin-fill aquifers are
composed primarily of alluvia! and colluvium deposits that
partly fill the basins. Virtually all groundwater withdrawals
at this time have been from the upper 500 feet of the basin-
fill aquifers. Carbonate-rock aquifers in Eastern Nevada
have not been significantly developed as a water supply,
but are an important source of water. These carbonate rock
formations, consisting mainly of limestone and dolomite,
are found beneath the basin-fill aguifers in Eastern
Nevada.

Numerous studies have been performed for quan.
tification of available groundwater resources in a given
basin. The following table presents perennial yield esti-
mates for the 256 basins and sub-basins in Nevada. In
addition, committed resources in each basin are reported.
The committed resource is the total volume of permitted,
certificated and vested groundwater nights which are rec-
ognized by the Stae Engineer and can be withdrawn in 4
groundwater basin in any given year. Also, whether or not
a basin is designated is indicated in the following table.
The State Engineer may designate a groundwater basin
which is being depleted or is in need of additional admin-
istration, and in the imerest of public weifare, declare pre-
ferred uses (such as municipal, domestic) in such basins.
The State Engineer has additional authority in the adminis-
tration of the water resources within a designated ground-
walter basin,

18
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NEVADA GROUNDWATER SUMMARY
Values in acre-ieet per year unless otherwise noled

Groundwater: {Groundwaler budget for valley-ill reservoirs)

Groundwater rechange front procipllalion ... e seeeee 2,200,000
Ferennial yicld of valley-fll toservoirs e, 2,100 000
Groondwater siored in upper 100 foet of

salorated valley i1l {acre-foct) s, 250,000,006
Estimated trangitional storage reseeve (AOre-fect} ... 54 B00,000

Souree; Nevada Division of Waler Planning files

Drilling in the carbonate-rock aqu:ﬁ,r FOYinGe, Cnrmc Spﬂngs Valley

{Photao by Doug Maurer, U (_.cnlnglca Survey)
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GROUNDWATER BASIN INFORMATION

Petaaial Commited
Ares, Yieid, B diirors Designated
o RegioryPasin Mame o, mabesd ABETR AR R e LN £ ]
Worthwest Region
1 Puehlo W, 118 2ANK} 5923 TR b
2 Continental Take Y. na 11,006 9220 T8 b
3 Crrid ey Lake %' 195 3,000 isqa0 THR N
q Wirgin V. A4 4, 9 T K
5 Sape Hen V. ¥4 25 12 T K
) Cruang W. 147 2000 i) TR ™
T Swan lake . 226 Blirar 4] T ]
3 Massacre Lake V, 176 3,000 1] 82 N
5 Lamg % 435 L 2,00H) TG 50 M
10 Mooy Fla 27 250 )] i M
1 Crilernan V. 3| 150K 0 82 M
12 Masquite ¥, 32 1, 50K} 1] 782 by
13 Wamer V. el 1400 i} oz b |
14 Supssc Y. bk} 2,500 Q R N
15 Boulder %, 13 ] u THz N
16 Drick Take W, XX 2,000 2062 TH2 hi
Black Rock Creserr Region
17 Pilggrion Flay L2 L] 0 L I
1% PBaintes Fla1 1l 1,200 a o ke
1% Ly W £ 100 o L H
20 Sam: ¥, 12 25 1 Fl N
zl Smoke Creck Desem wE0 L6, (WH] £,30 & N
2 Nan Emidio Dezert 05 i} T440 782 Y
23 Graice Basin 9 2 L] Mz x|
24 Hoalapai Flae E1% 5,104 4,123 18 N
25 High Rock Lake ¥, A5 35,0040 541 52 M
5 Muod Mexdow 495 13,400H) 3502 e [y
7 Yummis Lake v, &0 140K} 12 i s
2% Hlack Botk Duses: R L] [TV 23ART 792 N
n Pinc Forest ¥, 528 11,000 40,980 w2 Y
K] Kings River ¥,
£43 Rits Kiny, Subarea 2| 17,000 G02ET 752 Y
£R Sad 1Tnuse Suharea nzl 6 472 ¥
1 Dt W' 1,052 LA ] 29 597 T2 Y
Ex Bilve Sune V. 1A 5,500 25111 T Y
Ex) COuinn River V.
£A) Crovads Subares m} 0,000 gz e v
B8 Melrermitt Subarea 2 9,132 e Y
Snake River Barin
pot Little Crwyhes River Area Tl L &0 ] 212 M
35 South Fark Dwyhee River 1,310 2,000 3,054 Ge2 N
k3 Tndependomnee ¥, s 12,000 16,545 e el
3T Dwyhes River Arca 533 T0H) R 240 Wz |
il Ermnesn River Ams Sl4 L 0,£aH1 i} Wz L]
1% Jarkabpe River Aca I8 12,00H) 56 2 b
il Salmon River Arnca 1,118 FLIX Vi 3172 T2 Y
4l Gerose Croek Ares g3 1, 70K} 958 M0z N
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GROUNDWATER BASIN INFORMATION (CONT'D)

Pereinial Crmemmitied
Area, Yisld, Reaouroes Demignated

ha, Region/asin Mame  sq. mgkesd ATYR AFYR Tiate: (¥ o= Mo)

Humbaldr Blver Bagin
4 Marys River Arsa £.073 32,04 Tea T
43 Stare Valley Arca k) A3.000 3597 4z T
LE] Monh Fork Amra 1110 ELGE] T2 Y
5 Lameille V. 257 3574 THZ T
Af South Fork Area o ki 02 ¥
4% Humintgien ¥, 7&T 28 0 524 B2 Y
42 Lhxic Ceeck - Ten Mile

Creek Ares 352 IO e ¥
ay Elkts Segrment 1P 13,02 29,755 g0 Y
1] Susie Crock Arm 223} (AL &% 24 ¥
5l Maggic Creek Arca it 13,73 il Y
LY Marys Ceeck Ama 15| 134002 1,540 202 ¥
53 Finez v, 1002 000 11,05 Tl T
W Crezeem ¥, 152 16,000 19,325 TH2 Y
55 Carieo Luke ¥, G ERELLY Z.B5% T2 hl
5% Upper Rezse Kiver . 1138 37000 3LHY e T
57 Anlelops V. 452 94 34,524 G2 ¥
58 iiddle Resse River V. L] 14 (W 50,724 &o2 Y
1) Lonwar Boese River W, SEE SRR 23,768 e |
] Whirlwind . S 55N LU ¥
Gl Boulder Flay S 0,000 104451 5 Y
62 Rk Crack W 444 2 BIHI 2,026 502 el
63 Willow Creek V. 4EI5} 5.0k &9 N
& Clovers Area TA 35,784 Il Y
By Pumpermuekel V. fatsiy FrALLI] IT.T56 T ]
s Kelley Creck Area M 29647 %2 ¥
a7 Lanle Flumbaldl V. L] 9055 T N
.1 Hardacrabble Apes ]6']'} 34100 1] i K
) Pirndise V. G0 108,192 T2 ¥
0 Wirmemucra Segainent 3% 172 000 ] s TR T
EH Grazs W, 520 13 ek} 42 938 Tz T
72 Tinday Arca 77l ERUU 7604 a2 Y
T3 Lovelock V. 633 LR 4,2 w2 N

(/) Dieans, St 13 2 KK 5205 52 ki
T4 White Plains 164 100 41 rh T

West Central Region
75 Brady Hex Springs 178 2500 1,288 82 Y
Fl] Fomley Area 1k L] 15087 ez T
7 lareball Arca 58 LM i) i M
I8 {itanile Spricgs ¥. q57 45000 TEd -2 hi
T Kumeva ¥, Lk L] 2 ks h

2 Combined perennial vicld of Basins 49 & 52
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GROUNDWATER BASIN INFORMATION (CONT'D)

Tecenminl Clammitled
Area, Yield, Bosoiarcss Deignatcd
Bo. Riguon/Basin Marme 5q. iles? AFYR AEMYER Late (VeMa)
Truckse River Farin
L] ‘Winnamucea Lake v, 371 3.3 1 292 ]
L} Pyramid Lake V. 412 T 55 A ]
[ Dodps Fla s 2,10 52H T2 y]
[} Tracy Segment K5 &, HIE 3,352 e Y
x| Warm Spongs Acca AT 3,000 14,037 e ¥
85 Spantish Springs V. T 1000 lnges 62 ¥
Fie ) Sun W, 0] il H paor] Y
57 Teackes Mezdows 203 270008 79,765 T2 Y
=4 Pleseant ¥, g 110, HHIEL 1L 045 Tz Y
oo Washoe W, 32 15 THHIE 11413 T2 ¥
] Lake Tahos Basin 139 Miirar 1.EGZ 352 T
9l Trackes Canyon Scgrent 54 2,000 1185 TA2 Y
Wastpra Kegion
9z Leanierion: ¥
A7) Weslern Pam 53 1,506 1,53 T b
{R Rastem Part a0 80 e ¥
L] Aniclops V. 14 1560 ] 252 Y
o] Bedell FEag 53 300 127 aar T
15 Cory W T 1,16 28 292 ]
W5 Newennb Lake . ° i) il 92 s |
7 Florey 1ake W, 143 13,00%3 23,035 LT Y
R Skedadd | Creck W, 43 HH) 0 ToZ N
ol Red Rk W Ak 10040 inE 92 ¥
100 Celd Springs V. ) 500 EJGE 782 ¥
[AY Long ¥. 5 %R a3 182 Y
Carped River Barin
104 Corsos Desen 2022 2500 22851 T2 T
£A] Packant ¥, 160 THOR 2621 72 Y
102 Chuochell V. afiik 1,660} 1,584 TAE ¥
1% Duyrom V. 354 9445 13,155 &2 1
114 Eagle ¥ 59 R 0 25 51 T
108 Caron W, 419 49 LR, Lk BR1 12090 T
Walker River Bania
L3 Amelops ¥, 115 2500 T47T T ¥
Lar Srinich Y. 479 17,0008 o [RR 592 Y
L& Mlasen W, i 25,10 145,175 1) W
L Fam Walker Area ke .50 9,008 ez M
L0 Walkir Lake
(A} Bohuwre Subarce 02 1,500 3% bl k=
(R Lake Subirea Wy 700 338 T y
(2] Whiskey Flat-
Hawtnome Subarca 541 5,000 12625 TR Y
Caarrel Fegiaon
114 Alkrli Y.
£A) Momhens Par 1% T 1] T N
§RY Sputhem Dart 65 Wi T N
112 Mane Y. 27 A 1 L ]
113 Hunwan 4. a7 153 2,504 1 M



GROUNDWATER BASIN INFORMATION (CONT'D)

Peranrial Commilted
fAred, Tield, Rewoabress, Texignaled
Ko, Regioo Hasin Marme 5q. milest AETR AFYR Date [ ee/Mo)

Cemtral Regian feent'd)
114 Tezls Marsh ¥, 323 R L] 138 T K
iy Adabe % 15 130 3 T N
6 Quoet¥. &5 &0 ¢ 7 N
3K Fish Lak= ', TG 340,000 55987 T2 Y
Mg Columntus 3alt Mash ¥, 370 EXLL] 2200 T2 K
78 Rhade=s 5alt Marsh v, 1920 1000 40 152 N
M arfield Flal ) 150 0 W I
B2 Sods Spring V.

[A) Eaacewn Pan b o] 35591 2 T

(B) Westem Part 130 200 475 T ¥
¥4 Gakbe W 1.2 5,000 25538 T2 T
123 Rawhide Flas eyl ) Ti6 T I
124 Fairview V. 2H5 251 55 T2 T
123 Sningacec W 43 L)) L35 32 T
126 Coebiick V. 111 50 £z0 ez T
127 Eaergare Walley Area 216 4,000 23k TR T
¥4 Dhinie W 1,43 15,000 37435 Tm2 T
¥ Bucaa Yigoa W, T42 AL LI] 33456 T T
139 Pleasam V. 235 1500 1599 T ¥
131 Buflalo W S04 &.000 & 500 T2 N
1312 Jemay V. 142 250 n TR ¥
133 Ldwards Ceeck V. 414 B ) LLELL THZ N
134 Smith Crock W, g2 10,000 5219 oz N
135 fone ¥ Al 2,500 1167 o2 I
136 Monte [rista W, 284 4 i} T2 N
137 Big Smeky V.

(A} Tapersh 1le: 1603 .00 20514 T ¥

[13) Nonhem Par 138 &5 32,566 82 Y
13% st ¥, 5435 13,001 4,683 &92 N
134 Kaobeh V. Rad 14,040 23025 T Y
14 Bmnivor V.

{4) Nothemn Part 529 £.000 278 &2 y

(B Sounhiemn Part 59 10,000 5478 T2 N
141 Raleoem V. 7] &, 000 34N TH2 ks
142 Alkali Bpoing V. 313 1,000 20,110 TRZ N
143 Claytom ¥ 555 20,000 1A% T hi
144 Lada W. 535 350 24 T2 N
145 Srowewali Fla 381 LoD It e N
194 Sarcobais Fla %12 3, 06y 1,977 TRE Ly
147 Giold Flat 554 1,5 85 T2 N
1d% Cactus Flat A M 619 T h
144 Stone Cabin W, 955 205K 2237 w2 k4
150 Larile Fish Take W, 434 10000 i} 202 N
151 Antslope ¥, 444 o Oy 1,635 02 N
152 Sievens Rasin 17 10K 10 S92 b
153 THarmond V. 52 [T 134,176 w2 ¥
154 Mewad V. EH 18,000 12,035 e el
133 Lille Simoky .

£4) Marthern Pagt 591 5.0 3484 692 N

(B} Ceniml Part 57 100 4 s Py

§C% Saathem Parl 510 1,000 ] BT Y
156 It (lreek W 1034 5500 1448 0 N
157 Kawich V. 350 2, 1K} & Flr N
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GROUNDWATER BASIN INFORMATION (CONT'D)

Perennial Comemited
Area, Yield, s ourocd, Deesignated
Na. Hepion/Basin Kamne 5. milest ARSYR AFTYR Dhaie Yz N
Ceriral Region foont'd)
15% Emigrant .
[A) froom Lake v, &h3 100 12 LETe k] |
{H) Fapoose Lake . 104 10 i 692 N
159 Yucra Fla1 305 350 i} Ly N
150 Frenehman Flat 53 14,0040 ] 292 |
161 Indian Springs ¥, 655 500 Leze 22 ¥
162 Pahrump . TEG 12,000 T80 e Y
163 Mezguile ¥ [Sandy ¥, 236 2200 2545 W2 T
154 Ivaopah ¥,
(M) Morthem Part 253 oD 5058 e T
{F) Ststhermn Parl T2 50 613 782 ¥
163 Jean LakeW. i i 10 a2 Y
164 Hidden Lake W, i Minar B fr Y
167 Eldaradno ¥ ] HM) L TE Y
168 Theet Lakes ¥, 298 4,050 i} 452 el
149 Tikapos V.
[A) Monhem Part L) 1,300 T LY Il
{F) Sawthem Fart ] 3,000 a G52 M
170 Penoyer W
[8and Spring V.} o0 ERLL] L% 168 G2 ¥
171 Coal V. A6 G,000 5 LT ]
172 Garden V. 443 6,000 356 152 ™
17 Railroad V.
{A) Sunthem Part &3 2800 sa T M
{B') Mocthom Par X149 15,000 40,82 e v}
174 Jakes W f2br ) 12,0080 54 LT ™
175 Leaig % 31 G, 000 5307 gr ™
1746 Fuby W, 14001 33,0040 T3 N2 132 Y
177 Clnver W, 44 14,000 21,080 1492 ¥
1% JLIENF
{A) Monheo MFan T™h &0 1n 19 M
(B Soachem Pan T 14 16X k| L N
179 Srophoc ¥ 1,942 LG 73511 e T
180 Cave W, G2 2000 12 [ M
134 Dy lake ¥, BE2 T30 5 [ N
182 Delariar ¥, AR3 3.0 T LT N
133 Lake . 357 12,00 24,541 LLr Y
188 Speing V. 1,641 100,000 MITE 82 M
135 Tippert V. s 1,500 W &e1 M
156 Amslope V.
{A) Snuthem Pazs 125 B XY N0 N
(B Momhem Pan 200 1,7TKk 612 Gt N
157 Cashiale W, 954 11,4060 1,617 'y Y
157 Independeree Y.
(Poquop ¥.) ) 9,000 Mz 1 ¥
Grenr Saii Labte Raria
157 Thouasand Springs V.
A ) Herritl S3ding- Brush
Crock Area 163 1, BW} 5,679 T T
(B} Toan-Reck
Spring Asen 1% 2 404 11,211 72 ¥
1C3 Bocky Bucle A rca 183 1,400} 415 1. T
[0 Momelo-Censaiden
Creidl fosa 553 14 QiR 24 44T Tz Y
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GROUNDWATER BASIN INFORMATION (CONT'D)

Pemrinial Cotitri e
Ares, Tield, B ources Chaigmared
Mo RegionMesin Nams 5. brilez? AITTR AFSfYR, [REIS Ve

Greal Bali { gke Basin fzort'd)
150 Crouse Crock V. 35 asn | GYZ h
191 Fild Crezk W, 126 4,500 2,772 T2 Y
(1 Girear Sai Lake Desent 54T 5,000 53,357 N2 A |
[R:X3 Doy Criade W, Hg 20000 ! ez ]
1 Pleatars v, 5 1,506 ¥re 5% v
145 Soake . 1377 FERLG 12369 T M
195 Hamlin ¥ 13 5 ikt 58 £ain M

Ercalunte Desery
197 Lscalame Doser L L, 00 2 682 N

Cedorady iver Botin
118 D W 111 1,000 1Ay e [
199 Bose v, 12 1K 1 A i80S N
2 Eagle V. 52 HH B s N
A1 Spring V. 287 4,104 1164 ity ) N
0z Tallersnn v, 418 EAL] 5435 TR M
03 Panaca . 334 G LHCH) 28134 TRz T
4 Clavg v, 164 1.000 2,600 182 y
b 1L Tower Meadow V. Wask 978 5,000 20 85 T Y
WG Eane Springs V. IH Minor L 252 M
i White Baver W, 1,607 37 000 25,007 T M
Mg Pahre: V. S0% 2,004 7 652 W
9 Fahranagar V. bl 25,000 0.714 T2 N
an Cowian Spring V. 637 18,00H) 1] Gz Y
FARE Three Takes . 31l X000 521 IOz T
nz Lag Vepas ¥, 1,564 AL L] L2257 1281 Y
213 Colorada River W, 563 ot 1,606 e Y
pak Piule v 3% B0 G612 T Y
215 Brck Mounlains Arez B3 1,30} 65,212 G T
[ Game ¥, 156G ALKt B30 3,78 N
287 Hiddin ¥, 20 vy 1] 2 N
il Calilmia Wash JLE A3 ki T M
2LE Muddy Biver Springs Area 0L 37,000 &7 6592 T
M Fower Mogpe V. 252 146,500 5660 592 Y
x| Tula Desert 192 14%%; 4 LT N
X2 Yirgin River v, 07 A48 13,557 &2 ¥
k] Gold Rue Ares 533 K hLr) s N
il Craascwood ATe4 LOR 3HHI 5 TR I

Lwarh Valley Barin
Y Mercury . 1141 i} )] hi
i Ruck W, B2 L] 252 |
7 Farty Mile Carnyran

¢A) Jackass Flais 279 24,06 54 v N

(R Buckbaard Misa 240 0 2 n
228 Oasis V. 4£0 ET27 T2 ¥
M CraLes Flag 1R 3056 T2 i
M Amargnza Desec 5945 42,026 782 Wy
1 Crapeving Caiyix 142 AN Lk 52 M
32 Ormiznlal Wash 152 150 ki) i M

1 Mevada pertion saly
K = Recharge to the hbacin

Wi = N Reported

Source; Mevada Dividan of Water Planning, Hyedvoyzaphic Basin Surirmegies: 1992, Tuly 1992,
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WATER QUALITY

The chemical quality of the waters of the State can vary
considerably depending upon location, lime of year, climatic
conditions, etc. A detailed discussion of the water quality in
Nevada is beyond the scope of this booklet. For specific infor-
mation on water quality in an area, please contact the Nevada
Divisions of Envitonmental Protection or Water Planning.

Surface and Ground Water Guality

Water quality is affected by natural causes andfor
human-induced contamination. Chemical constituegnt sources
can be identified as point or nenpoint sources. A point source
has a discernible discharge point, such as a municipal or indus-
trial wastewater plant discharge pipe or percolation pond. A
nonpoint source is a diffuse source with constituents entering
the stream or aquifer from a widespread area, such as natural
mineral deposits or irigated lands.

The quality of the surface waters in Nevada has been
improving due to the removal of point sources and more strn-
gent standards being implemented on the remaining point
sources by the Nevada Division of Environmental Protection
{(NDEP). Agricultural and rangeland nonpoint sources are con-
tributing large sediment and notrient loads to the waters of the
State. The NDEP nonpoint source program is helping to fur-
ther improve water quality by prometing belter grazing and
irrigation practices (NDEP, April 1992).

The quality of water from most groundwater aguifers
in Nevada is suitable, or marginally suitable, for most uses.
Most aquifers contain water with constituent concentrations
that do not exceed State and national drinking water standards.
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However, portions of some groundwater sources have con-
stituent contcentrations exceeding these standards. Excessive
concentrations in groundwater result from both natural
processes and human activities {USGS, 1988b).

Nevada Drinking Water Standards

The primary objective of the State’s drinking water
standards is to assure safe water for human consumption, The
following table lists the maximum primary and secondary con-
tarminant concentrations for drinking water. Primary standards
limit contaminants which may affect consumer health, Sec-
ondary standards were developed to deal with the aesthetic
qualities of drinking water,

PRIMARY REGULATIONS
Incrganie Chemicals Radiological
A rsemie 0.05 mgd Radium 226
Rarium 1 mgd and 22§ SpGA
Cadrniurm 0.010 mgA Gross Rela 4 mramjyear (30 pCi)
Chrosmium (.05 mafl Gross Alpha 13 pliifl
Lead 0.03 mgil Bodinm &
Meicury LK 1] Comosivity Moniioring only
Mitrale (as M) 10 mgA
Eclenivm 01 med ey W
Silver (.05 mgd
Fluoride 1.4-24mgn Chlumide 250 mg/l
Crganic Chernicals Color 13 colar unils
Lndrin KNI g Copper I mgd
Lindene 0004 mgl Foaming agents 0.5 mpl
Merhoxychlar 0.0 mpA Iron 03 mel
Toxaphene 0.005 mgil Manganese 0 mgfl
2,412 0.1 mgh Chduar 3 threshold odor number
24,5 TP Silvex L.O01 mgd rll 6.3-85
TTIIM Q.10 mgil Suliate 250 mgA
Turhidity 1-3TU TDS HImgn
Coliform Bacteria 1100 ml (mcan ) fing Smgl
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Availability of water, which reflects the variable cli-
mate in the State, has always been a controlling factor in the
seftlement of Nevada. Water is used by virually every sector
of the Stale economy, e.g. public supply, rural demestic, itriga-
tion and livestock, industrial and mining, and thermoelectric.
This section presents information on past, current and possible
future water use by these sectors.

ESTIMATED WATER USE IN NEVADA
IN 1,000 ACRE-FEET PER YEAR

Ler Categury 1980 19835 194910

Poblic Supply

Withdrawn 258 ] 430

Consurmed 141 177 200
Sclf-supplicd Domestic

Withdrawn 12 13 15

Consumed T T B
Irrigaica/Liavesiock

Withdeawn 3435 3,780 3360

Consumed 1,600 1,95 1,800
Soil-supplicd Industraall

Withdrawn 166 46 145

Conzyrmed Td il 3
Thermoclernc

Withdrawn 105 a7 Td

Consumed 12 a3 45
Tedal

Withdrawn 4026 4,140 4. (36

Congurnid 1,934 1,186 2,191

Lneludes setf-supplied inducirial, comrmerdial and mining uzes, 1980 and 1965 valuos & ned inelude mine
piL dewalering amourits.

Suoerees: Cromplon, )., Personal Comoumication, U.5. Geaingical Survey, Juoe 1992,

Mevada Division of Waler Manning, Ferecast of County Munjcipal & [ndwsirial Watey Meeds to
the Year 2040, March 1992,

Nevads Division of Wacer Planning, Forecast of Connly Agricultora] Wates Muals 1ribe Year
20020, Maech | L

Birwads Dhvision of Warer Plaming, Minine Watg Usg jg Ppeads — |9H), May 1991

U5 Gordogrm] Survey. IMMmMMﬁEmJﬂUS Croknzeal Sareey, 1943,

LL3. CGondogicn] Survey, 15 i 1985, 118 Gordogeed Sursey, 19482,

JLiLond Sl ghe
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THERMOELECTRIC

1L8% SELF-SUPTLIED
DOMESTIC
0.4%

SELE-SUPPLIED
INDUSTRIAL

PUBLIC
SUT'PLY
10.9%

TRRIGATION LIVESTOUK
532

1990 STATEWIDE WATER WITHDRAWALS BY CATEGORY

WASHOE 5.8%  PERSHING 5.4%

yThe
% rEssstiity -

;

:

:
Eie
\

1990 STATEWIDE WATER WITHDRAWALS BY COUNTY
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Water Use

As shown on the following table, the irrigation/live-
stock sector withdraws more water per year than any other use
category. Elko County withdrawals were the largest in the
State with a majority of the County’s water withdrawals usced
for imgation.

Total water withdrawals are given in terms of gallons
per capita (person} per day {gpcd) for each county. As expecl-
ed the tural counties with agricultural and mining activities
had the highest water use per person. For planning purposes,
agricoltural, mining and industrial water use is not usually
reported in “gped” as these water uses are independent of the
county/area population. Typically, per capita water use figures
are utilized by planners for systeins where a significant portion
of the water use can be attributed 1o people, such as municipal
Wwalter systeims.

1990 TOTAL WATER WITHDRAWALS BY COUNTY

AND CATEGORY
Tolal Withdrawals, 1060 alfyr
Public Supgiy  [engaton Withdrawals,

Clonnly aril Dameslic | ivestnck {Hhart Tewal Pipilation E‘lﬂl
Car=rm Clity 11.% g3 [ 1] 12.3 40,345 ans
Churhilt 4.1 2881 53 ile 17,932 15855
Cladk 3Ly 41,3 ) YRR TAL A5 %4
INouglas 10.2 1976 0% 2083 2T 63T a,730
Fikn 124 45l B L 9E5.0 33,53} 15,170
Fsmelda 0.3 ark 3 .5 354 1.4 1540
Tunka 05 1212 304 1521 1,547 rrrs
1Tuzrilsolde 1% 430 323 470k 1 17,844 31575
Tarder 11 L5635 154 17464 205 25,075
Lingaln 14 517 1 304 3,778 (BN
T i d3ry 54 LoESY 20,001 ERELS
Blirral L 167 14 311 £,575 = 505
oy 56 1210 T4 L34 17,781 4,150k
Ferdhing 14 2165 13 2158 4,336 A5.215
Storey 04 1.3 15 52 2526 1,440
‘Wachis T3 1dltg L3% 2550 254667 E15
While DMine G4 114,46 &0 12d.0 Pl 11450
Srawe Trwal 4545 33600 2T A, 0050, 1,204, R33 1.000

Undustdal ad themmiochectse
Mote; Figume may not add 1o Lodals due Lo independent rounding,
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Forccasts of water use by various sectors have been
performed by the Division of Waler Planning. These estimates
indicate that total withdrawals may increase by about 15% by
the Yecar 2020, Tt is anticipated that withdrawals by each of the
main water use sectors will increase during this period, with
public-supply use experiencing the largest increase over the
next 30 years. However agricultural water use will continue to
represent a major portion of lotal Statewide water use.
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HISTORIC AND FROJECTED TOTAL STATEWIDE WATER WITHDREAWALS
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PUBLIC-SUPPLY WATER USE

As used in this booklet, public supply refers to water
withdrawn by public and private water suppliers and delivered
Lo domestic, commercial, and industrial vses, Public-supply
witer use is often referred to as municipal and industrial
(M&T) water use.

Approximately 93% of the State’s population is served
by public-supply systems, Population is & major factor affect-
ing the amount of waler needed for a particular public system.
A common approach 1o reporting public water use is in terms
of gallons per capita (person) per day (gped), allowing one to
project the fulure water use of various water purveyors. The
average Statewide public-supply water use was 320 gped in
1990. Of this total, 200 gpcd is attributed o residenrial
{domestic) deliveries with 45% of this water used indoors and
55% used outdoors,

The following table presents water use information for
selected public-supply water purveyors in Nevada. As the
State’s population grows, the demand for water by public-sup-
ply systetns will increase. Estimates of future water demands
of these purveyors and the 17 counties follow. For several of
the selected purveyors, future water demands will exceed cur-
rent water supplies within the next 30 years. The major pur-
veyors, such as the Las Vegas Valley Water Disirict, Westpac
Utilities and others, are currently pursuing plans to increase
water supplies to meet these deimands. FFor the other systems in
need of additional supplies, the Nevada Division of Water
Planning is providing planning assistance as requested.
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FUBLIC USE AND INDUSTREAL 0.9%
LOSSES 14.0% _ pemmmmee
= ﬁz;;%%&? :
DHOMESTIC
H1.95%
i :
3 e, ---!EE- # ":V-r
.-;.-; ‘;.%w ﬁai JLul —

\

1990 PUBLIC SUPPLY WATER DELIVERIES BY CATEGQORY

1990 PUBLIC WATER WITHDRAWALS BY SQURCE
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1990 FRESHWATER USE DATA FOR

SELECTED WATER PURVEYORS

Tkl Residmniial
 Wihdsgwalz | Thelivedes

CoamneyWaser Purveync Pipulation tmgd) (gped} o)
Cargod City

Carson Uity Walzr, ... BT 2B 154
Chorehil?

Fallon ity WateT e e v reeime svmrememimssms o on e eomne B ST L7353 T2 215
Clark

Big Bend Water {[aughlin).. . 3.0 &l0 M

Beaelder City ‘Waler .. . Suas 422 )

Hendarson City Water., , 227 am 20

Laz Yegas Walley Wakes Disizics. hErR ] 201 062 a0 107

Logardale (Maaps Valley Waterd BACL] 177 354 154

Mesquite-Farmslead Water Aseac. . 2, M UET k] sl

Rorth L5 VRZAS, wuerurmse e e e sesmomse somnces 50, SR 24.270 286 13
Lepug fax

CGardnerville Rapchns S1E.. 2,286 303 L)

Gardneeville Town Wales 0432 333 2¥H

Indian Ellls G102, 0225 154 L1

Kingshury GII,.., 1.21%3 RS ART

Mirtden Town Warer G528 - el 228

R 1L GO0 ... 0245 244 222

Topar Muesl Co, Tine Q.17 114 110
Kk

Cadir Thilivies - 0404 241 165t

Elko Cicy Walte 1540 5318 205 ml

Bewing Creck Taliaes 5,130 132§ ] 12

Wells Municipal Waler 1,250 [H R4 "y 45

Wendmver Trwn Water 1745 195 536!
Lrppralda

Gl 638 Tomr WAL oot 50 0108 4 144
Euwreka

Frurcka Watar ASSDCIatinm ..o cceeceecs e cenaeae L] .27 0k L
I Haemaaioll

Mokt Water ... 0107 aTe 124t

Clronrada Watar [istric 0.05% 453 37

Winnemesca Cily Wates, ., 2208 2 il
Lander

Tander o, Sewer & Wan Disu 1. 5000 LRI 164 ik
Lingzipie

Alame Sewer and Water L1 0.775 324 355l

1 aliente Town Waler ... h 0L5TH T2 e

Panaca-Farmstead % aler Assoc. . 0.400 LY e

Fioche PUBlin CITIES oo e eceecomemes om0 475 0.163 a3 z3al
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1990 FRESHWATER USE DATA FOR
SELECTED WATER PURVEYORS (CONT™D}

Towat Eesidential
_ Withdrawala = Deliverics

ConnlyfWawee Purvsyar P laticm fmzgd) TRpod) {Epegl
Lyna

ayion Town 1lics.... a5 313 157

Fomley Uiilitms ........ 1332 T30 1371

Shagecoach GID. . . (r15] L EEL)

Terugion City Water.. { 3w W 145
Mincral

Ilawheme Utilites ...........o—... 5,000 1.091 % 123

Mna Waler Swstern Tl 123 13
e

Beatwy Water & Sanitation Dist.... 0418 190 12H

Cenitral Mevada §lilities, . 1420 676 4581

Gatres Town Water,. ..., 0,220 05 208!

Tonnpeh Watee Sysicm. 0.7%4 177 £5?
Ferrhing

Loveloek Water Swsbam o e 3280 L7s a0 pavl
Fiarey

Storey oo Water THSIHCL. e e e L 150 {1146 LT 1158
Washae

Ircline Yillage GIL»... ] ..o 165

Pty Udlities ......, ... 0845 9% 261

Reaio Pask Water Campany,, ] Lk 138 125

Sur Valiey Waee ... LB 00 1.3 132 1y

Westpas Tulities ,, ., 197,168 5l Gk 5 iin

Washos Couzty Lilities 2455 ) 269
YhEre Pine

by Mumicipal WAIE oo 4,500 2585 39T 251
AVE AL, e e et st 011 e ecees seeemes seeem et meresmeeeseseenes e e e e 320 T

1 Assumed 755 of delivecies wen: Mo residemial g
® Sysneen aorves siveral tosidensial dwellings wilh in-house businesses U are congidersd commercil by
WaLET pUCYEY

Souree: Wevada Divicien of Water Manning, Taveras of County Mumicing] & Iedustea? Waler Mecde to che
Yoear 10 Mareh |PH2.
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WATER USE ARQUND THE HOUSE

Without Waler With Water
Saving Fixtures, Saving Fixturas,
m gallons in gallons

Tailet, per ush 35-7 1.6
Showecrhead, per 5 minues 15 -40 10-125
Kitchenylavalory faucel, 5 minuies 14 - 35 11
Diishwasher, per load 14 4.5-12
Washing machine, per full load 55 42 = 475

ESTIMATED RESIDENTIAL WATER USE IN NEVADA

Average annual residential use.......... eteeesererscre i enenas 200 gped
OUtdOOT USE....vecc bt viss i e e e 110 gped
TR0 USE (e e et e eas seesae e nene s w20 gped
Dishwashing ... e, ereetrssnnasia 3.5%
TR et et ettt st censs e srsnes s anae e e 21.3%
FAUCEIS . et cer i cee s eae s erann e 22 1%
Laundry ..o e e e TR 25.4%

S hOWETS DATNS ... oo eeeee e csssennssnannn a2 2 £ 02

Sources: California Depl. of Water Rosources, W aterPlan: HenefitCosl Apalwsis
Software for Water Manareme apning — Water Consgpyvation

Aszsumplions, Oct, 1989,

Gupua, ¥.L. and D.E. Carlson, Residentjal Water Consumplion in Beno:
Sparks, Mevada, Desert Rescarch Institute Publication
Mo 41059, University of Nevada System, 1978,

YVickers, A., “Water-Use Elficiency Standards for Flumbing Fixwires:
Benclits of National Legislation,” American Water Works
Association Jeumal, Yol, 82, No. 5, May 19940,

Westpae [hilities, Waley Conservation Plan for RenofSparks
Matropoliten_Ares — st Repont, Reno, Nevada, Mareh 1592,
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H Water Use
i

POPULATION AND MA&I WATER USE
(FRESITWATER AND REUSE) FORECASTS

Poputalion
Counly T4} v e 2010 2020
Carsom Ciry 40,443 T5000 65 850 13,300
Churchill §7,.04% 25,1000 30,250 35,100
Clark Td] 450 1096, T 1,362,100 1,606,200
Douglas 2T 83T 40,550 50, 20H0 99,166
Tk 33,540 46,650 56,500 63N
Esmeralda 1544 1.850 2,250 2,600
Lurcka 1,547 2,130 2 /50 3.050
HlurmboEdt 12,344 (MR~ LIT 21,7 25,150
[ander 6,266 5,750 10,550 12,250
Lineoln 1775 550 6,350 7330
fyom 200011 2T X 33,7TK] A%,100
Mincral 8475 G.a50 10,930 12,650
Nvo 17381 24,750 40,000 14, B0
Pershing 4,536 6058 T30 A,50x]
Storey 2526 1,550 4250 4,950
Washoo 254 667 343,500 it 470,654
White Pine 9,264 AL 1560 F&, 150t
State Totul 1,200 833 1,727,500 2, 120408 2,481,000

Toral Water Demand {1000 acre-Teel per yeagh

Caumty 1990 2000 20010 2243
Carson Ciey 11.2 15.4 186 2156
Churchill 28 35 4.3 44
Clark 3078 435 5224 a3
Tuglas 9% 12.% 158 18.6
Lilko LG 156 18.% 214
Lsmeralia n2 {2 ] 03
Lurcke VE: ] 035 {E a7
Humbalde iz 4.5 54 a3
Lander 049 b3 L.t 1%
Lineoln 1.7 23 28 iz
Lyon 38 5.0 5.2 1iLE
Mingral 13 el 33 1.6
Ty 47 a3 &5 74
Fershing 1.2 i.7 Z-] 24
Storey 03 &3 {22 7
Washoo 752 1039 P23 142.3
White Pine 3z 18 e 43
Stae Tenal 4392 £13.1 741.0 2539

Sowevez Movada Divron o Wawr Parming, Foemms of olorjoing] & Lpdcetzia; Watey Mg in e Yoy JIE Wk 1992
Meote: Figures reey 0ok 2dd 1o tdals Jus to snfependent moanding,.
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POPULATION, IN MILLIONS

WATER WITHDRAWALS, IN 1000 ACRE-FGET

Water Use

2.3

HISTORIC

L3

e ———

1920 1930 )40 156 LSS0 LRI 1930 193G WG mc md

YEAR

HISTORIC AND PROJECTED STATEWIDLE POPULATION

L1

(AH)

ETUV - AOURUNNE SUNPRS APRNOR SPRR: SRR

HISTORIC

o H

19200 103 Lbddy I9SD IR0 1970 IRE0 it @000 X000 2020

YEAR

HISTORIC AND PROJECTED STATEWIDE M&I WATER USE
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POPULATION FORECASTS FOR SELECTED
WATER PURVEYORS (1990-2020}

Population
Crounly Watcr Punveyor 1480 2K 2010 2024
Carsor Cfty Carson City Watey 34,300 4R 600 £k, 34K T2
Churgkill  Tallon Cily Water ] 10,200 [RELLY 15,640
Clark Big Bend Water {Taughlin)! 5.5E2 17,522 2B 0 35352
Bawilder City Wancrl 14054 10277 23 43 28,327
1Ienderson City Waerl 70,387 126,901 754N 215814
Lag Yogus Valley Water g, 502038 RN QT 2XL 1072 437
Mellis Ade Faroe Base! 0000 G 6300 & (KL 9. [N
M. Las Vepas Cily Waicrl 34 583 119437 148 264 75422
Fonal? TIRA4d 1 DAT55T 1331454 15343584
Mesyuite-Farmstead Waer 1,900 3613 4958 5,805
Moape Valley Water 5 W £, B(X1 4000 600
Louglas Gardnerville City Waicr 2,950 4,730 6,520 8300
Gardnerville Ranchos GID 1,545 143, 608 13,000 15300
Minden Civy Water 2,3 3,930 4 RS0 4,174
Elko Carlin City Waler 2E70 3650 4,250 4 R0
ETke Cily Water2 8,000 27,000 34,000 41,000
Wells Cily Watcr 1,247 1,250 1,300 1,224k
Wendove r iy Water 2,21%) 3,100 3,700 4304
Esmeratda  Golield Ciy Water 500 GE0 830 ek
Furaka Eurcha Water Associalion Bl 1,250 1,550 1,75
fumboidt  Winnernocosy City Water 7500 2,300 11,060 L2 40}
Lander Lomdor Co. ScwerfWW ajer
DiisL. #1 5000 TIKK £.400 R L]

! Populatien projeaticns provided by WEMI Technical Commites {Jamuary, 1992,
2 fopulavion projections provided by F. Konakis, Klke City tingiseer.
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FRESHWATER WITHDRAWAL FORECASTS FOR
SELECTED PURVEYORS (1990-202()

Walues i T OO0 acee-feel por year

Cumem
Treshwaner Use Waler

County Watler Murveyor 1990 200 2000 2 Sepply
Cawgan ity Carson Ciiy Waterl D5 1.9 150 19.4 16.3
Churchill  Fallen City Water 19 31 ig 47 39
Clark Big Horad Waler Lanphlin 2 kX 107 6.6 03

Boulder City Waer? LS a9 120 14.5

Henderson City Water? 3.3 47.5 9.4 $4.3

Lac Wegas Vabley Waer Dist 2 2i52 Wit FeT ITRY

teflis Adr Foree Bage® 43 48 +.5 4.8

N. Las Vegas City Waier? 71 K 9.7 524

Tual? %26 4068 436 5346 45268

Mesquitc-Farmstead Watcr n 1.2 26 it %2

Moapa Valley Waner (Togandale) 20 21 K KR 44
Duoupglas Gandnerville City Waler L1 l& 22 LR 71

Gardnerville Ranchos G2 ia 3z 4.0 46 4.6

Minden Cily Watert 1.4 1.4 an 5 124
ik Carlin Cily Watcr g 1.2 14 1.4 4.5

Elko City Waters .0 9.8 124 149 17.2

Wells City Waner® 1.0 or 07 o7 .1

Wendover City Water? 2.0 32 1k 4.4 4.4
Lemeratde  Goldfeld City Warer a1 A | 2 (W i1
Eurak Tiurcks Waley Asociation® n3 0.4 0.5 5 1.3
Humboldt  Winnemueca Uity Waler 25 32 k3 42 59
Lender Fander Co_ Sewer/Wanee

[zt #1 02 13 1.6 LB P

11y Lhe Year 2020, Caron Clly plans o0 having te necessiry wates ghts and feilities Lo wilhdzaw 22,337
AETYR.

* Waier nge projoclicns provided by WRM] Techmical Commitics Clannary, 1992),

* The WEMI Technical Corarmiltes penjected available suppdy (at ful] allocation} for th majer parveyoss in
Southern Mevada o be approximecty 452,557 M']“':’R.L‘E'Ti% comuzrvalion messwecs, this supply will mest
dirminds until 1he Year 2006, The peapuscd Cooperalive Waler Praject is planned to increias avarability
by ZE0 00 ATF R

1The water supply was cateatated by e:{mmﬁng the divession #ik, actual supply may be lesz.

# Walsr use progections provided by F. Kenakie, Elka iy Fnpinesr,

5 g::l" rr%l.cﬂrs wers indalled in P30 TL wag fssumed thal per capita waler demands will decrease From 79

e M) gped.

? Additionsl groundwater fights have been applicd lar which will increase svailehle supply in ereess of the
Year BYN) desnamds.

% Beprnice available wiater supply withow vesied rigaes i 7L ARVR With vesled bghts included, avail-
able supprly ix 1,515 AESYR.
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POPULATION FORECASTS FOR SELECTED
WATER PURVEYORS {1690-2020) (CONT'D}

Pogulation

County Watcr Pureeyor 1950 MK 20110 2024

Lincoln Alamo Gty Wier? Lyl )] 1,1301 St

Calicne City Waler 1,224 1,680 2080 2,350

Panaca-Farmsiced Water? B2 950 3,140 3T

Picshe Public Utilitics? 475 L] 1.030 1,240

Lyan Mrayion City Water 1524 4,50 FRAEY AL

Feenlny City Wazer 5800 gord 12300 16,000

Yenngen Ciy Walee 2,750 3,700 4 B0 5,930

Mingral 1lawthoms City Water 200 T 00 5300 2.500

My By Civy Warer 2,200 i e 3,000 3400
Centeal Nevada Thalinies

(Fahramp) 2,100 4,100 6,100 2,110

Crabhs Cily Water T21 T40 e Ta0

Tenopat Ciry Warcr 4475 5500 6,800 B0

Pershing Lovelack City Water 3,250 LXLLE 6,000 6,000

Tmlay Cily Walcr 260 145 430 315

Storey Yirgiia Ty Waer 1,150 164K 2,000 23K

Washoe Tncline ¥illage GICH 101,5K] 14 560 1608 16853

Pririty Water® 2870 4,100 5300 &, 2000

Son Yalley Waterd 9900 13,000 16 600 14,500

Washioe Conryy LRifitics’ 8045 15,900 19400 LW

WostpacT 191,000 225 [ 2000 304,000

Whitz Pine  Ely City Water 500 0160 10,908 12,7¢)

* Topalation projections From “Water Supply snd Doneed Studies o Vadous Cemrmaity Amwad within
Lincotn County, Mevada", RO Andeczon, March 4, 1901

* Populalion prodectiens were provided by Tnclins Yillzge GED, Populaiion growth is doe in pact 10
increased duration of secupancy of sxising dwelling fransiden fom scasonal residency to mam poamE-
nenl naidimg ).

3 Population projeetions frma “Repional Water Rerources Flan”™ Regionel Waler Planning and Advisory
Board, July , 19940,

Soumee: Mevada Division of Water Manning, Faregasl of Cnunty bmicing] & Tndustria) Wagge Needs to the
oy P00, Musch [R5
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FRESHWATER WITHDRAWAL FORECASTS FOR
SELECTED PURVEYORS {1990-2020)

Walmes ire b0 acre-fect per year

Cuerrienl
Ereshwainr Uze Walcr
County Water Purveyor TG 2000 2000 20200 Supply
Lincaln Alamo City Water? 03 0.5 0.7 0y 130
Caliente City Water 0.6 0% 11 1.2 6.7
Panaca-Farmstead Wager? 0.3 04 05 1Y) 1.3
Ficche Public Dulitics? 02 03 0.4 %) 240
Lyar Daywon Ciy Water (R 13 20 i 23
FFemley City Water 1.5 28 Lk 4.9 7.5
Yernglon City Warer 0% 1.1 1.5 1.8 4.0
dineral Hawthome City Waler 1.2 1.5 20 23 3.1
My« Bemty ity Water k3 06 0.7 g 1.2
Central Newvada Uilities
{aliruemp} 14 kX 4.5 5% 182
CGiabbs City Water 0.2 03 03 03 (.3
Tanopah City Waterld ng 1.2 1.4 16 1.6
Pershing  Lovelock City Walee!! 1.2 20 24 27 15
Imlay City Water [l 3.1 ] N | (LK
Storey Virginia City Waler!? 0.2 o4 &5 0.5
Washos Incline Yillage G10M% 13 43 17 Rl 4.0
Purily Waier+ [0 fd 1.5 21 2.1
Sun Valley Wanrldits 1.3 1.4 149 17 -
Wushoo Councy Thilitics'* 1.3 4.5 54 i 67
Wesipack1e 632 TE0 B35 1.2 7.3
White Pine  Lily Gy Water 20 42 51 ab a3

# Waler use gropcclinns Trom “Water Suepply and Denand Swdies o Yadows Community Aseas within
Lircoln County, Mevada™, RO, Andersan, March 4, 1991

1" Auldivional groundwercs mghte have bamy applicd Mor which will Dscrease svailahls supply in ercess of
derrands in the Year 2030,

13 Current water slpply may be limited by penmnial yid,

T Bre 3% in the process of weiling a contract Tor the delivery of water frem the Marehe Lake Sysem
11ae Sracey County Waler Sysiem. The contact will previde o the delivery of suilickensl wates to et
ihe ¥eac 204 demands,

L Tt 1900, per capils welir zue was 390 gped. According 1o Incline Yillage GID, increased water use in (e
fueare will be aweibuted Lo incmased domustic use, For projection purpiies, 150 gred was assuned for
that popilition cvor the 19960 pogoiaticn.

I+ Waner uze propctions Fromn "Regional Waier Rosoueces Man®, Regiona] Water Flanning sod Advistry
Bowed, Tuly 199,

W esipac Dulides whaolesales water 1o Sun Valley Warer,

" According Lo B, Squics, Wesipac, the foted available supply fer Westpec a5 of Sepeernber [, EM i
T3 ATNR. Mew subdivisions and sther projects to b served by Woeslpas 408 fequired 1o tm over
suffbciint water rights o Beive, Sparks, o1 Wasloe County. These rights 3 then centracied of ledsed 10
Westpac, inereasing Wesipac's izl available supply, With the sdvam of the nogutialed sestlement
{Public Law EOL-61 %), Wosipac is projecred o have 109,000 AFYE wilhin the aexe 40 yoars. [n adgi.
tion, Weslpac is congidering numengus alkaeaatives 1o Jurther ingrease wlal available supply ax ruguimed
[ mect Biline necds.

43



i Water Use ‘

MINING WATER USE

During the 180", the Nevada mincral industry experi-
enced tremendous growth with total mineral production
fexcluding geothermal and petrolenm) reaching an all-time
high of $2.7 billion in 1980 (Nevada Burcau of Mines &
Geology, 1991). This recent growth would not have occurred
without the availability of economic water supplies for miner-
al extraction and concentration.

Minerals mined in Nevada can be divided into two cat-
epoties, metals and industrial minerals. Metals mined in
Nevada include gold, silver, lead, zinc, molybdenum and cop-
per. Indusirial minerals include aggregate, barite, cement, clay,
gypsum, lime, diatomite, lithium carbonate and silica. Water
use varies widely among eperations and is dependent upon the
mineral being recovered and the recovery process employed.
The foliowing table provides county water use estimates for
the major metal and industrial mineral operations.

Future mineral production and water usage by mines in
Nevada is difficult to predict becanse of the volatile nature of
the industry. With gold and silver operations accounting for
over 70% of the State mining water use, any significant future
changes in gold and silver production will impact total mining
water use. Large metal mining operations in Northern Nevada
are cutrently contemplating significant mine dewatering oper-
ations on the order of over 100,000 acre-feet annually by the
turn of the century. Implementation of these plans could dou-
bie current mining water withdrawals.



Water Use

1990 MINING WATER USE ESTIMATES

Withdeawals Consumnptive Use
County {mgd) {alfyr) (mpgd) (affyr}

Carson City 0.003 3 0,003 3
Churchill 0.081 oG 0078 BT
Clark T892 32 2141 2,399
Deipias 012t 135 0117 131
Elko 3.930 4002 3,526 3,050
Csmerelda 11502 12,781 5470 9,936
Eorcka k) 25,755 11.114 12,499
Hlianbold 24.233 27,144 6216 6,563
Lander 16587 15,5%¢ 6,647 T 445
Lingaln 0103 115 O 1106 112
Lyon Z4E1 2.7 1836 1,071
Mincral 1.226 1374 1208 1,353
My 6.51% 7.301 647 7,148
Peeshing 1.420 1,660 1432 1,604
Storey 0.208 230 0.124 206
Washce 2173 2436 0756 &8l
White Finc 1al5 2830 2.524 2,828
Srae Tolal 90045 110,544 52,350 55,660

Soures: Kewada Division of Water Plarning, Mining Water Use in Nevada — 19060, May 1902,

- . el : =
Barrick Goldstrike mine and mill (Phato by American Bamrick Resoorces)
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AGRICULTURAL WATER USE

In 1990 irrigation accounted for about 83 percent of
total water withdrawals in Nevada. Imigated crops grown in
Nevada include alfalfa and other hay, winter and spring wheat,
potatoes, alfalfa seed, and vegetables. Harvested croplands
account for approximately 70 percent of all irrigated lands,
with the remaining 30 percent being irrigated pasture. Actual
irrigated acreage amounts vary from year to year depending
upon several factors, including water availability. Over the last
20 years, total irrigated acreage has fluctuated between
711,000 acres and 882,000 acres, with current (1990) levels at
approximately 766,200 acres.

Nevada has experienced rapid population growth dur-
ing the past three decades. As a result, pressure is being exert-
ed on agricultural water right holders to sell their water rights
i other users. Population projections by the Nevada Iivision
of Waler Plarming suggest Nevada’s population may double by
the Year 2020} further increasing the competition for water sup-
plies. Responsible planning will be needed to meet the future
needs of agriculture. To assist in the planning process, the
Division of Waler Planning has forecasted future irrigation
water needs for each of the counties. The results of these fore-
casts are presented in the following table.
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IRRIGATION WATER WITHDRAWALS AND
CONSUMPTIVE USE FORECASTS

Withdrawals (affy)

County 1990 2000 2010 2020
Carson City 6,3{K) 5610 4,830 4 200
Churchill 286,70} 233,000 235,000 235,000
Clark 40,880 34,140 27,440 20,720
Douvglas 197,000 194,500 191,504} 159,000
Elko 456,120 Bk, R0 1,036,450 1,076,660
Esmeralda 39,550 30,5950 39990 39,500
Eureka 120,840 120,340 120,541} 120,340
Humbeldt 432,180 432,180 432,180 432,180
Lander 153,250 161,104 167,400 173,250
Lincoln 57406 £, 600 63,5464 67,240
Lyon 431,5{K} 431,500 431,500 431,50}
Minera) 20,150 30,473 32065 33,390
Nye 120,540 117,800 113,080 112,140
Persling 218,730 215,730 215,730 215330
Storey 1,280 1,280 1,280 1,280
Washoe 139,550 132.075 124,425 116,550
White Pine 113,904 113, MK} 113,904} 113,900
Swane Total 3344710 3,322,980 1.353.600 3383570

Consumptive Use (alfyr)

Counly 154} 20K 2010 202
Carson Cily 3.150 2,835 2415 ALY
Churchill 176,900 143 (K1) 145,00 145 [HH)
Clark 28,280 21,960 17,640 13,320
Douglas 0,620 59470 SE.008} 86,540
Elko 513,040 534,600 356, 160} STLI20
EsmiTalda 23,110 25,110 510 25,110
Eurcka 3,140 73.140 73144 73,140
Humbaold 226,380 226,380 226,380 226,380
Lander 82,800 53,520 #9280 B2,400
Lincaln 37,800 39060 42,120 44,280
Lyon 198 490 198 450 148 450 193490
Mineral 13,750 14,373 15125 15,750
Mye 77490 75600 TI980 T2,000
Pershing 110,160 110160 110,160 1L, 160
Storey 6417} G40} 640 L)
Washae 68,42 64,570 £0.830 56,980
White Pine 70,350 L350 70,350 10,330
Sae Total 1,794,520 1,778,560 1794911} 1,810,850
Source: Nevada Divigion of Waler Planning, Forecasl of County Apricultural Warer Mewd 30

the Yoy 2020 Warch 1997
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REUSE OF WASTEWATER TREATMENT
PLANT EFFLUENT

Increasingly stringent wastewater discharge require-
ments coupled with scarce supplies of freshwater are inducing
municipalities and industries to seck alternative uses of waste-
water rather than treatment and subsequent discharge to a
stream or to a groundwater aquifer. The most common use of
treated wastewater is land application for irrigation of agricul-
tural land or urban areas, such as golf courses.

The reuse of wastewater treaiment plant effluent has
increased in Nevada in recent years. In 1979 there were
approximately 12 reuse application sites (Division of Water
Planning, Sept. 1979). By 1990 the number had increased to
over 20. Current uses of reclaimed wastewarer effluent in
Nevada include agriculioral irrigation, golf course and land-
scape irrigation, industrial uses, wetlands applicatiens, and
consiruction water. In 1990 public wastewater treatment facili-
ties discharged approximately 150 mgd (170,000 affyear). Of
this amount, only about 9 percent was reclaimed directly for
the above uses. However, if one takes into account the effluent
that is discharged (o a river, such as the Truckee and Celorado
Rivers, and later diverted by other users, the effluent rcuse per-
centage exceeds 90%.
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Tetal Beleases from

1990 RECLAIMED WATER USE IN NEVADA

Public Scoape Realzimed
Trzatment Facilities Watcer Use
Coumry fmyd} CE af) [rruzd (10003 21y
Carson City 350 126 248 178
Churchill 1.18 132 o oal
Clark 10408 117,508 434 4 1t
[hounglias 345 LR 1 3.38 m
Elko 3384 4.30 005 1.1t
Esmeratda 0.0 Q03 .00 400
Eurtka 0,06 047 0.00 0
ITumbalde 0.8 JKLY 0.00 Xl
Landcr 0.46 0.52 (1.4} 0.400
Lineoln .31 35 (000G 0.00
Lyun 0,945 1.06 032 036
Mineral .44 .55 KRNy 0,00
Mye LI .35 T 008
Pershing 135 028 LAY (O
Sy .14 1E .00 £.m
Washoe 29.40 ¥2.93 1.32 |.d8&
White Pine 138 L.4d 037 a4
Siale Towl 152.13 170.52 13.24 4.8

Source: Beports filed with Mevada Division of Environmental Protection

Irrigating Carson City golf course with reclaimed water

o by Nev,

iv. of Water Planning)
A%
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The following is a summary of some of the water
issues concerning Nevadans statewide. The information pre-
sented is meant to provide a brel overview of each issue. If
the reader desires additional information please contact the
Division of Water Planning.

NMNepotiated Settlement (Public Law 101-618)

The latest effort 1o resolve long-standing disputes over
water and waler rights on the Trockee River has been the en-
actment of congressional setlement legislation for the Truckee
and Carson Rivers. This legislation, known as Public Law
1431-618 or the Fallon Paiute Shoshone Tribal Settlement Act
and the Truckee-Carson-Pyramid Lake Water Rights
Settlernent Act, was approved by the 101st Congress at the end
of its 1990 session (California Dept. of Water Resources, June
1991). Main topics covered by the legislation are:

% An interstate allocation between California and Nevada
is made of the use of waters of the Truckee and Carson
Rivers. Provisions are made for transfer of water and
water rights,

4 A number of contingencies are placed on the effective
date of the legislation, and the various parties inveolved
are required to dismiss assorted litigation.

4 A new operating agreement is 1o be negotiated for the
Truckee River. The agreement will include a water
rights agreement negotiated by Sierra Pacific Power
Company and the Pyramid Lake Paiute Tribe and rati-
fied by the lederal government.

# The Newlands Project is reauthorized to serve addi-
tional parposes, including recreation, fish and wildlife,
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and as a municipal water supply for the Fallon area.
An efficiency study of the Newlands Project is
required. The Secretary of the Interior is directed 10
enforce Newlands Project compliance with OQCAP
{Operating Criteria and Procedures).

% A recovery program is to be developed for the Pyramid
Lake cui-ui and Lahontan cutthroat trout. Water right
acquisitions are authorized. Provisions are made for a
study on improving siream channel conditions in the
lower Truckee River above Pyramid Lake. A tribal
economic development fund of $40 million is estab-
lished for the Pyramid Lake Paiute Tribe. Another fund
of $25 million is established for the Jake’s fishery.

% A water rights purchase program is authorized lor the
Lahontan Valley wetlands with (he intent of sustaining
a long-term average of 25,000 acres of wetlands,

# The Fallon Paiute Shoshone Tribal Settlement Act
establishes a settlement fund for (his Tribe totaling $43
million. The Tribe is authorized to purchase land and
water rights (o consolidate tribal holdings within the
reservation,

Fyramid Lake Cui-ui Recovery Program

The cui-ui is a lake sucker found only in Pyramid Lake
and was federally listed as endangered on March 11, 1967.
Reduction of Truckee River inflow to Pyramid Lake, caused
by upstream storage and diversions of water, was the primary
agent producing conditions which led to the endangered status
of cui-ui.
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Water Issues

The first cul-vi recovery plan was written in 1978 by a
Cui-ui Recovery Team composed of representatives from the
1.S. Fish and Wildlife Service, Nevada Department of
Wildlife, and Pyramid Lake Paiute Indian Tribe. This plan was
updated in 1980 and revised in 1984, and since that time has
guided recovery actions. Pursuant to the Endangered Species
Act, the current Cui-ui Recovery Team has revised the recov-
ery plan. The Recovery Plan identifies a variety of conserva-
tion measures which, if implemented individually or in combi-
nation, could result in reclassification or recovery of the cul-ut
(U.S. Fish and Wildlife Service, 1992).

Pyramid Lake {Photo by $teve Van Denburgh, ULE. Geological Survey)
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Truckee River Operaling Agreernent

The Truckee River is currently operated in accordance
with the 1935 Truckee River Agreement, the 1944 Omr Ditch
Decree and various flood criteria. Since that time, conditions
on the Truckee River have changed, e.g. new reservoirs have
been built or acquired by Truckee River water users, and the
Lahontan cutthroat and the cui-ui have been classified as
threatened and endangered species, respectively. For the last
decade cfforts have been made to establish a new river operat-
ing agreement which would provide additional drought stor-
age for municipal use and additional river flows when needed
o support cui-ui spawning,

In 1989, the Pyramid Lake Paiute Tribe and Sierra
Pacific Power Company signed a Preliminary Settlement
Agreement, which if certain conditions were satisfied would
allow water to be stored in Stumpede Reservoir and used by
Sierra Pacific for drought supplies in drought years, and by the
Tribe for fish purposes in normal and wer years. In 1990,
Congress passed Public Law 101-618, referred to as the
Negotiated Settlement, When conditions of Public Law 101-
618 are fulfiiled, the Preliminary Settlement Agreement will
take effect and the Truckee River will be operated in accor-
dance with a new agreement known as the Truckee River
Operating Agreement or TROA. This new agreement will
incorporate provisions of the 1989 Preliminary Settlement
Agreement and Public Law 101-618.

Currently members of several California, Nevada and
Federal agencies as well as Sierra Pacific Power Company,
Pyramid Lake Paiute Tribe, Truckee-Carson Irrigation
Dhstrict, Washoe County Water Conservation District and oth-
ers are engaged in drafiing an operating agreement and con-
ducting environmental evaluations. The schedule prepared by
the U.S. Bureau of Reclamation indicates that a final operating
agreement and all environmental analysis will be completed
by Lhe end of 1995 (Moser, July 1992),
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Lahontan Valley Wetlands

Located in Northern Nevaga, near Fallon, the Stillwater
National Wildlife Refuge and Management Area and the
Lahontan Valley Wetlands represent a critical wetland ccosysten
in Mevada and a key “steppingstone” on the Pacific flyway.

Efforts are underway to increase the quantity and quality
of water entering the Lahontan Valley Wetlands. Section 206 of
Public Law 101-618 authorized and directed the U.S. Secretary
of the Interior, in conjunction with the State of Nevada and other
parties, to acquire by purchase or other means sufficient water
and water rights to sustain, on a fong term average, approximate-
ly 25,000 acres of primary wetland habitat within Lahontan
Valley. The three primary wetland areas have been identified as
the Stillwater National Wildlife Refuge and Management Area,
Carson Lake and Pasture, and Fallon ribal land wertlands.

The U.S5. Fish and Wildiife Service has begun the
Environmental Impact Statement process 10 examinc environ-
mental, economic, and social effects of converting agricultural
water from the Newlands Project to environmental uses as need-
ed to maintain 25,000 acres of wetlands.

Newlands Project Operating Criteria and Procedures

The Newlands Project, one of the first Bureau of
Reclamation projeets, provides water for irmgation, incidental
domestic, and other water needs to a defined service area in the
lower Carson River basin near Fallon. Water for the project is
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Stillwater weuands (Phato by Nev, Div. of Water Planaing)

supplied from the Truckee and Carson Rivers. Water from the
Truckee River is diverted at Derby Dam and conveyed to the
project via the Truckee Canal.

Competition for the limited water supplies of the
Truckee and Carson Rivers has led to a number of lawsuits.
One of the major disputes is known as the OCAP litigation,
named after the Operating Criteria and Procedures for the
Newlands Project. The OCAP originally arose from the efforts of
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the Burean of Reclamation to develop a method of Newlands
Project operation that would maximize the use of Carson
River water in the project and minimize the diversion of
Truckee River waler to the project. The concept was a
response to the 1967 listing of the Pyramid Lake cui-w as an
endangered species under the Federal Endangered Species
Act, A 1973 decision, resulting from litigation instigated by
the Pyramid Lake Paiute Tribe, held that water was being
wasted in the Newlands Project and that the Bureau of
Reclamation was required to deliver to Pyramid Lake the
water in excess of valid Newlands Project mights.
Subsequently, the Bureau of Reclamation began te issuc an
interitn QUAP each vear.

On April 15, 1988, the Secretary of the Interior adopt-
ed Operating Criteria and Procedures (QCAP) for the
MNewlands Project. This QCAP contains rules and incentives to
ensure reasonable, efficient water mansgement on the project
through reliance on local contro) and initianves. Public Law
101-618 directs the Secretary of the Interior to enforce com-
pliance with OCAP, Compliance is measured based upon facts
which can be readily determined and reviewed by the
Truckee-Carson Irrigation District and the U.S. Bureau of
Reclamation,

Walker Lake

Walker Lake, a rermnant of the ancient Lake Lahontan
at the terminus of Walker River, is rapidly declining in both
volume and quality. Since 1920 the surface elevation of
Walker Lake has dropped over 110 feet, and ithe alkalipity of
the water is increasing to a point which affects the longevity



Cluttings alfalfa tn the Newbels Projoct (Photo by Mev, Div. of Waler Planning}

of the existing cutthroat trout population, If the current trend
continues, trout habitar in the lake will no longer exist
(Cooper and Koch, 19843,

Walker Lake water levels are expected 1o dectine for
several more decades. An average annual lake inflow of about
100,000 acre-feet (Rush, 1974) and average annual evapora-
tion of about 150,00K) acre-feet (based upon 1990 water sur-
face area) resulls in an annual deficit of about 50,000 acre-
feet. The Division of Water Planning has estimated (hat
Walker Lake is likely to reach equilibrium (evaporation losses
= lake inflow) in about 50 to 100 years, At that time, the total
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witer volume of the lake will be about one-fourth of the cur-
rent volurne and the lake will cease 1o exist as a viable fishery,

Cooperative Water Profect

The Cooperative Water Project (CWP) is a proposed
water supply project to meet future water negds in the Las
Vegas area. Water use projections performed for Southern
Nevada have indicated that the region’s available water supply
will not be able to support projected development beyond
2002, Implementation of a responsible waler conservation
program will further extend that time until 2006 (WRMI,
January 1991).

Realizing that the available water in the region may
soon be inadequale for projected needs, the Las Vegas Valley
Water District filed 146 applications tor unappropriated water
in 28 basins in four counties. After preliminary evaluations of
the available supply were made, applications in 7 of these
basins were withdrawn. Before CWP can become a reality, it
will first be necessary for the State Engineer to grant water
right permits for these applications.

The project goal is to develop about 250,000 acre-feet,
180,000 acre-Teet of groundwater and 70,000 acre-feet of
water from the Virgin River. This may require as much as
1,000 miles of pipeline, 200 or more groundwater production
wellg, monitoring wells, desalinization facilities, numerous
pumping plants, and associated electrical facilities. The CWP
is scheduled to bring water into the valley by 2007 (Katzer
and others, March 31, 1992}, It is anticipated that the CWP
will provide sufficient additional water to nieet Southern
Newvada's needs beyond the Year 2030 {with conservation).
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Las Vigas, Mevadla (Photo by Sieve Van Debrgh, U5, Geological Survey}
Desalination of Virgin River Water

Under the proposed Cooperative Water Project (CWP),
up to 70,000 acre-feet of Virgin River water would be diverted
to meet fulure water needs in the Las Vegas area. Virgin River
walter is highly saline at 1,500 to 3,500 milligrams per liter
{mgfl), exceeding the State drinking-water standard of 1,0{0
mg/l. Desalination of these waters will be necessary 1o pro-
duce a potable water supply. In order to minimize desalting
requirements, water would be diverted from the Virgin River
during high flow months (November through April), desalinat-
ed and then piped to entitics in Las Vegas Valley. This would
reduce the salt loading of the Colorado River which has a
monetary benefit to downstream users, and would also supply
a source of needed potable watcr. The cost of desalting Virzin
River water would hopefully be paid by the federal govern-
ment 10 meet salinity treaty obligations with Mexico.
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Another option for utilization of Virgin River water is
10 allow the water o flow natrally down to the Colorado
River for diversion at the existing intakes of the Southern
Nevada Water System, which presently serves the Las Vegas
area, This “wheeling” of water would alleviate the need for
direct desalination of Virgin River water due to dilution by the
greater flow of the Colorado River. Howcever, there are politi-
cal, institutional and legal issues which must be reselved
before this can occur.

Truckee Meadows Project (Honey Lake Valley)

The Truckee Meadows Project (TMP) is designed 1o
irmport groundwaler from the Fish Springs Ranch area in the
Nevada portion of the Honey Lake Valley, located approxi-
mately 35 miles north of Reno. TMP is uniquely organized in
that a private company, Western Water Development
Company, provided the ininal capital w verify the viability of
the project for a public entity. Thereafter Washog County is in
the process of iimplementing the project.

In June ol 1989 Washoe County filed the necessary
applications with the Siate Engineer for the interbasin transfer.
On March 1, 1991, following extensive public hearings,
approval was granted to transport 13,000 acre-feet of water
from Honey Lake Valley 1o the Reno-5parks arca.

The proposed project consists ol approximately 10
wells, 39 miles of burned water pipeline 36" in diameter, putnp
booster station, storage tanks, and necessary distnibution sys-
tem to Lemmon and Spanish Springs Valleys, an area north
and adjacent to Reno and Sparks. Upon completion of the EIS
(Environmental Impaet Staterment) process, financing for con-
struction will be obiained from the State Board for Financing
Water Projects. Delivery of materials and construction are
anticipated to take from 9 to 12 months. Project ¢osts have
been estimated at $85 million for engineering, constraction,
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and contingencies; $30.5 million for associated water righis,
and $2 million for annual operating expenses (Holt, July
1992).

Bodie Dam Project

During the 1985 legislative session, Assembly Bill 289
was passcd which established a Committee to Study the
Carson River which “...shall collect and evaluate information
concerning the hydrolegy of the Carson River and its tribu-
taries and the feasibility of constructing reservoirs, to be used
for multiple purposes, in the Carson River basin above
Lahontan Reservoir.” Kennedy/Jenks/Chilton Consulting
Engineers (KJC) was selected (o perform the needed profes-
sional services required to fulfill the objectives established by
this committee.

During average years, Carson River water users in
Douglas and Lyon Counties and Carson City currently have
sufficient water supplies for existing needs. KJC has estimated
that by the Year 2010, additional water resources will be need-
ed in these areas, In 1987 KIC recommended the Bodie Dam
Project for meeting future demands in Douglas and Lyon
Counties and Carson City. The proposed Baodie Dam would be
loeated on the East Fork of the Carson River downstream of
the California-Nevada state fine. Bodie Dam would be cither
an earth fill or roller compacted concrete dam approximately
200 feet in height and would impound approximately 50,0
acre-feet of water. Bodie Reservoir would be filled through
water rights acquired downstream, and would provide approx-
imately 36,000 acre-feet of additional water each vear for use
in Donglas and Lyon Counties and Carson City. In addition,
the Bodie Dam Project would provide flood control and recre-
ational benefits,
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The 1989 Legislature restruciured the Carsen Water
Subconservancy District to expand the authority of the District
and directed it to continue water supply investigations with
particular emphasis on the proposed Bodie Dam. Since that
time, the District has completed preliminary geologic recon-
naissance and foundation studies, additional population and
water dermand forecasts, and a review of regulatory and per-
miling requirements. Further development of the Bodie Dam
Project is pending compietion of the Douglas County master
planning process currently underway (Forest, July 1992),

Safe Drinking Weler Act

The Safe Drinking Water Act of 1974 provides for the
safety ol drinking water supplies throughout the United States
by establishing and enforcing national drinking water quality
standards. Congress authorized the Environmental Protection
Agency {(EPA) to support state and local community drinking
water programs by providing financial and technical assistance
tr undertake research and study elforts.

Under the Safe Drinking Water Act (SDWA), EPA has
the primary responsibility of establishing the national stan-
dards; the States are responsible for enforcing the standards
and otherwise supervising public water supply systems and
sources of drinking water.

In response to mandates of the 1986 amendments to
SDWA, EPA is developing, proposing, and adopting new drink-
Ing water regulations that are significantly changing water
treatment practices and water utility operations. Since passage
of the 1986 amendments, regulations for volatile organic
chemicals, fluoride, surface water treatinent, total coliform
bacteria, synthetic organic and inorganic chemicals, and lead
and copper have been promulgated by EPA. Additional regula-
tions regarding radionuclides (radon), other synthetic organic
and inorgani¢ chemicals, and disinfection are anticipated.
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The cost of these new regulations to water systenis in
Mevada is significant. It has been estimated that $100 1o $170
million in capital improvements are needed throughout the
State for compliance with these latest regulations. Financial
assistance for SDWA compliance projects is available through
a State loan/grant program established by AB 197 and AB 198.
This program is administered by the State Board for Financing
Water Projects.

Drought

As Nevada is the driest Stawe in the Nation, drought is
relatively common and expected. Every 6 out of 10 years, the
major rivers in the State experience below average flows. For
most of Nevada, which depends mostly on streamflow for
water supply, a drought is considered to be a period of 2 or
more conseculive years in which streamflow is much less than
average. The most significant droughts were during 1928-37,
1933-53, 1959-62, 1976-77, and 1987-92, Droughts can mag-
nify quality problems for surface and groundwater sources. By
decreasing streamflow, droughts tend 1o lessen the quality of
remaining water for hnman and wildlife uses. Droughis also
can cause more teliance on groundwater sources which may
stress the resource beyond its long-term potential.

In 1987 Governor Bryan formed the Drought Review
and Reporting Committee (DRRC) to inform the citizens of
Nevada about climatological conditions and the severity of the
current drought. As the drought progressed the DRRC helped
produce a State Drought Plan that outlines the State and
Federal actions that can be taken during various stages of
drought. Following is a summary of drought impacts during
the period 1987-1992,
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1987-1992 Drought Impact Summary

Municipalities in Nevada have done very well coping
with the drought. Two small wowns (Midas and Tuscarora)
have had their springs dry up resulting in temporary water
hauling operations to provide drinking water. Both of these
towns are switching to more reliable groundwaler supplies.
Frugal water management and water conservation efforts have
allowed the citizens of Reno and Sparks to continue outdoor
watering, even with their rmain source of water {1ruckee River)
greatly reduced.

Agriculture has been severely impacted by the drought.
Crop and livestock losses for 1991 totaled more than $22 mil-
lion. Emergency programs provided to farmers have totaled $6
million. Tn 1992 Lovelock Irrigation District received only 5%
of their required water, Truckee-Carson Trrigation District 30%,
and the Walker River Irrigation District 40%. Losses in 1992
arc expected to exceed those of 1991,

Fish and wildlife have been significanily stressed due
to the drought. Many of Nevada’s wetland areas are either dry
or are severely diminished, These wetlands are important rest-
ing stops for migratory birds. The limited availability of food
and habitat will stress the birds during migration and increase
mortality rates. The drought has resulted in minimum pools in
most of Nevada's reservoirs. The fisheries in these pools are
significantly stressed due to increases in temperature and oxy-
gen depletion,

Water-based recreation has been severely impacied at
Lahontan, Rye Parch and several other smaller Nevada reser-
voirs, Visitor counts at these reservoirs arc low, and boating
access is limited or nonexistent,



Dry Washoe Lake- 1992 (Photo by Nev. Div, of Waer Planning)

Water Conservation

The rapidly growing population and economy of
Nevada will require ever increasing amounts of water in the
future, however available sources for mecting these needs are
limited. Part of the solution is the implementation of water
conservation measures. The ability of conservation measures
to extend supplies, and delay and/or reduce the need for future
supply development has been documented.
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Water conservation will continue to be a critical com-
ponent of overall water management. As William 0. Maddaus
(May 1990) notes, “the time is past when [water supply] needs
can be met simply by building more water storage and delivery
systems.” The challenge facing waler suppliers in today’s
political, environmental, and econemic climate, he concludes,
“is to fully integrate our findings on demand management into
long-range water supply planning.”

Recognizing the need for conservation, the 1991 State
Legislature passed Assembly Bill (AB) 359 and Senate Bill
{SB} 360. AB 35% requires each county and city to impose cer-
tain minimum standards for plumbing fixtures, by building
codes or ordinance, for new residential, commercial, or indus-
trial construction beginning on or after March 1, 1992,

In accordance with SB 360, each supplier of water [or
municipal, industrial or domestic purposes is required to adopt
a water conservation plan based on the climate and the living
conditions of its service area. The plan is 1o include provisions
relating to:

= Increasing public awareness of the State”s limit-
ed water supply and the need 1o conserve;

* Identifying and reducing leakage in waler sup-
plies, inaccuracies in water meters, and high
pressure situations;

+ Increasing the rcuse of wastewater treatment
plant effluent;
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< Contingency plan for drought conditions that en-
sures an adequate supply of potable water; and

< Adoption of a plan to provide incentives to
ENCOUTAZE water Conservation; to retrofit exist-
ing structures with reduced flow plumbing fix-
tures; and for installation of landscaping that
uses a minimal amount of water.

Environmental Issues

Carson River Mercury Site. Various studies have
indicated that Carson River sediment, water, and agquatic biota
contain higher than background mercury levels, The source of
this mercury has been traced to the historic Comstock Lode
mills which used mercury to separate silver and gold from the
ore. Since 1985, u fish consumption health advisory has been
issued for portions of the Carson River and Lahontan Reser-
voir becanse of elevated mercury levels in game fish.

In August 1990, the U.8. Environmental Protection
Agency (EPA) listed the Carson River Mercury Site (CRMS)
as & Superfund site because of the potential threat to human
health and the area environment. CRMS includes a 100-mile
stretch of the Carson River beginning below Carsen City and
extending downstream below Lahontan Reservoir to Stillwater
Nanonal Wildlife Refuge; and tailing piles and sediments in
Gold, Sixmile, and Sevenmile Canyons. Currently, studies are
underway 1o identify the extent of the problem and the human
health and ecological risks,
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Leaking Underground Storage Tanks. Leaking
Underground Storage Tank (LUST) systems threaten human
health and the environment by contaminating groundwater and
possibly causing fires or explosions. In response to the increas-
ing number of leaking tanks and the resulting environmental
damage, federal regulations were developed which set mini-
mum installation standards. These standards have been
designed to prevent leaks and spills from Underground Storage
Tank {UST) systems. The majority of tanks affected by these
regulations store petroleum products. In accordance with the
regulations, all tank systems must have leak detection installed
by December 1993, By December 1998 all unprotected tank
systerns must be upgraded with corrosion protection and have
spill and overfill devices, or be replaced or removed using
proper installation or closure methods.

The State of Nevada has adopted the federal regula-
tions, and tequires certification for tank installers, testers, and
cleanup consultants. In Nevada, there are over 9,000 USTs (at
about 3,000 sites) registered with the Nevada Division of
Environtental Protection. Of these, about 3,300 USTs have
been identified as LUSTs. About 2,600 LUSTs have been
cleaned up and closed in accordance with the regulations,
Cleanup has been initiated on the other 700 LUSTs. In July
1989, Nevada adopted a Petroleum Fund to provide monies for
LYUST cleanup activities, Taxes on the sale of petroleum prod-
ucts and UST registration fees generate money for the
Petroleum Fund.

Sparks Fuel/Solvent Site, Operations of the Santa Fe
Pipe-line and the Socuthern Pacific Railroad (SFPL/SFRR) and
others have significantly impacted soils and groundwater qual-
ity in a localized area in East Sparks through releases of hydro-
carbon products. In certain areas, over 2 feet of free foating

68



product (diesel and jet fuel) is present on the groundwater.
This problem extends approximately 4,000 feet from the
SFPL/SFRR properties to the Sparks gravel pit owned by
Helms Construciion Company.

In their gravel operations, Helms Construction dewa-
ters the pit resulting in a 100 foot reduction in groundwater
levels in the Sparks area. This operation results in the dis-
charge of approximately 6 million gallons of water per day to
the Truckee River. Due to Helm's dewatering activities, hydro-
carbon product flows towards the pit where it discharges,
Water quality data has indicated that no hydrocarbon product is
discharged to the Truckee River by the dewatering system due
to the sump configuration at the pumps and use of on-site
detention basins.

On November 21, 1990, NDEP received notification
from Helms Construction of their intent to discontinue dewa-
tering activities. However, this termination may cause contam-
ination of up to 60 feet (vertically) and 2,000 feet (laterally) of
previously uncontaminated soils. Also, changes in the ground-
water gradient, associated with the termination of dewatering,
may result in hydrocarbon discharges to the Trockee River. In
January 1991, NDEP filed a complaint in District Court against
the ten responsible parties to delineate the plume and conduct
remediation and continue the pumping of Helm’s Pit. In
August 1991, the U.S. Envitonmental Protection Agency
{EPA) ordered the responsible parties to develop a workplan
for the delineation of the contaminant plumne, determination of
any imminent and substantial health and environmental threats,
and the commencement of removal activilies, The workplan
was approved by EPA in October 1991,
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Nonpoint Source Pollution. Nonpoint sources (NP§)
of water pollution were recognized by the 115, Congress as a
major contributor of pollution to waters of the Nation. Section
319 of the 1987 Clean Water Act established provisions to
control NPS. NPS, or diffuse source pollution, is associated
with agricultural, construction, mining, urban and silvicultural
activities. Examples of NPS are irrigation return flows, septic
tank discharge, urban runolf, and erosion from disturbed areas.
Control of NP§ is achieved through implementation of Best
Management Practices (BMPs), BMDPs may be defined as me-
thods or measures taken to Improve the management of a NPS
s as to control its contaminani coniribution to a stream or a-
quifer.

In response to NPS problems in the State, the Nevada
Division of Environmental Protection (NDEP) is developing a
BMP Handbook to serve as a guide for planning NPS controls.
In addition, the Nonpoint Source Task Force was formed to
promote and coordinate interagency NPS water guality activi-
tics in the State of Nevada. Some of the objectives of the NPS
Task Force are to: 1) design and implement projects and pro-
grams consistent with the Nevada NPS Management Program;
2} educate the public about NP5 problems and solutions; and
3) promete state-of-the-art BMPs for NPS control. Funding for
NPS control development is available through a grant program
administered by NDEPR.

Wellhead Protection Program. The Wellhead
Protection {WHP) Program was established by the 1986
Amendments t0 the Safe Drinking Water Act (SDWA). The
purpose of the program is to protect public groundwater sup-
plies from contamination and prevent the need for costly treat-
ment of water to meet drinking water standards. The program
is based upon the concept that the development and applica-
tion of land-use controls and other preventative measures can
protect groundwater.
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A comprehensive WHP Program comprises several
distinct and essential elements: 1} specification of roles and
duties of State agencies, local government entities, and public
water suppliers; 2) delineation of the wellhead protection area
{WHPA) for each well; 3} identification of potential sources of
contaminants within each WHPA; 4) development of manage-
ment approaches to protect the water supply within the
WHPA; 5) contingency planning for the provision of alternate
drinking water supplies in the event of well or wellfield conta-
mination; 6) consideration of all potential contaminant sources
within the expected wellhead area of a new water well;, and 7)
provisions for public participation.

The Nevada Division of Environmental Protection
(NDEP) is encouraging waler purveyors in the State to devel-
op a WHP Program for their area. As part of this voluntary pro-
gram, NDEP is providing technical and possibly financial sup-
port for WHP Program development. Currently, the cities of
Ferniey, Battle Mounlain and Carson City are actively devel-
cping WHP Programs.

Endangered and Threafened Species

Nevada is among the top ten states in the number of
federally lsted endangered and threatened species. Over 300
additional organisms in the Stare are candidates for listing.
Most of the listed animals and plants are water-dependent
species associated with streams, springs, or wetlands.
Protection and recovery of these elements of our diverse nat-
ural heritage will be challenging as demands for Nevada’s
WALETS CONtinue to grow.
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DEFINITIONS

ACRE-FOOT {AF): The volume of water required 10 cover | oacre of area
at a depth of 1 fiool,

ACTIVE STORAGE: The volume of water in a reservoir below the maxi-
mum contrallable level and above the minimum controllable level that can
be released under pravity, Tn genemal, it is the volume of waler hetween the
cutlet works and the spillway crest. In some inslances, minimum poal oper-
ating constrainls may prevent Jowering the eservodr 1 the vel of the oat-
lel works, and the water below the minitmum pool level is not considercd 4o
be in active storag,

AQUIFER: A geclogic formation, group of formations, or part of a forma-
lign that ¢ontains encugh saturaled permeable material wo yicld significant
quantitics of waler e wells and springs.

ARTIFICIAL RECHARGE: The addition of waler 1o the groundwaler
reservonr by human activities, such as injection wells or induced infiliration
from spreading basins,

BASIN: A part of the surface of the carth that is drained by a river and i
tributaries.

BENEFICIAL TUISE: The use of water for any purpose from which henefits
are derived, such as for irrigation, hydroclectric power, industrial and
domestic use. Benelits vary with locality aod custom, and what constitutes
beneficial use is olizn defined by stawue or by court decision,

CONSUMPTIVE USE: The poction of water withdrawn from a surface or
groundwater source that is consumed for a particular use (i.e. umigalion,
domestic needs, and industry), and does not retarmn o its original source o
another body of water,

DOMEETIC WATER USE: The use of water primarily for houschold pur-
poses, and the irrigation of gardeng, lawns, and shrubbery surrounding a
regidence,

DROUGHT: Although there is no universaly accepied quantitative defini-

tion of drought, it may be defined as a period of abnormally dry weather
sufficienty prelonged to cause 3 serious tiydrological imbalance.
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EVAPOTRANSPIRATION: The volume of water ¢vaporaicd and 1ran-
spired from soil and plant surfaces (essentially the same as “consumplive
use” except that it does nol include the water retained in the plant tissuc),

GAGING STATION: A particular site on a stream, canal, lake or reservoir
where systematic observations of water levels or Dow are made.

GROUNDWATER RECHARGE: Inflow 1 a groundwater aquifer. Sour-
ces of inflow could be precipitation, streams, irrigation, and anificial re-
charge,

M&I WATER USE: M&I {municipal and industrizl) waler use includes
residential (domestic), commercial, and indusirial uses: public wses such as
parks and golf courses; and enaccounted for Iosses in the water transmis-
sion and dedivery pipelings, M&I water is delivercd by public supply sys-
tems as operated by public enlities or privale waler purveyors.

PERENNIAL YIELD: The amount of usable water from a srogedwaler
aquifer that ¢an be economically withdrawn and consumed each year for an
indelimjle period of time. Tt can not excced the natural recharge (0 that
aquifer and yltimately is limited w the maximom amount of discharze that
can be ulilized for benelicial use,

RETURM FLOW: That part of a diveried flow which is not consumptively
used and returns o its original source or anather body of water.

TRANSITIONAL STORAGE RESERVE: The quantity of water in storage
in a particular groundwater aquifer that is extracted dyring the transition
period between natural equilibrivm conditions and new equilibrium condi-
tions with groundwater pumped al percnnial vicld levels.
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WATER EQUIVALENTS TABLE

1 cubic foot..es 748 gallons ... 62.4 pounds
1 acre-foot .vveveees 43,560 cubic feet ... 325,851 gallons
1 cubic foot per second (cf$) ......449 gallons per minute (gpm)
1 cfs for 24 hOUrS ..o e e e 1.9835 acre-feet

fOr 30 davs s 59.5 acre-feet

FOr 1 WeaAT v e e e rs s 724 acre-feet
1 million gallons................ 307 acre-feat
1 million gallons per da},r (mgd} 12[} acre-fect per year
LIZ e e e ae e enen e ran s e e e daee 1.55 cfs
LODO EPIM e 4.42 acre-feet per day

ABBREVIATIONS

AY = acre-fect

AFfYR = acre-feet per year

CES = cubic feet per second

GPCD = gallons per capita (per person) per day
MGD = million gallons per day

mg/l = milligrams per liter (parts per million, ppnt)
pCifl = picecuries per liter
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