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ATTACHMENT 3 

WATER RESOURCE ASSESSMENT  

 

This attachment contains a summary of the surface water and groundwater resources of White Pine County. The 
summary provides information on the sources, quantity, and quality of those resources, and the committed and 
applied for water rights. 

 
Climate 
The general climatic conditions are summarized in Figures 1 and 2. White Pine County has a semi-arid climate and 
its Basin and Range topography results in a cold desert climate where seasonal shifting of the sub-tropical high is 
influential less than six months of the year. Interior locations are dry because of their distance from moisture sources 
or their location in rain shadow areas on the lee side of mountain ranges. This combination of interior location and 
rain shadow positioning produces the cold desert. The dryness, generally clear skies, and sparse vegetation lead to 
high heat loss and cool evenings. 

White Pine County’s average annual precipitation is nine inches, the average for the state of Nevada (which is the 
driest state in the nation). Precipitation is normally light at lower elevations during all months of the year and land is 
mainly used for range. At higher elevations, precipitation is much greater and snow accumulates to considerable 
depths. Much of the snow melt irrigates crops in nearby valleys. Drought is common and expected.  

In a mid-latitude, dry climate, like White Pine County’s, the average potential evaporation rate exceeds the average 
annual precipitation, with actual average evaporation ranging from 45 to 51 inches. On an annual basis, as much as 
90 to 95 percent of the total annual precipitation is lost through evaporation and transpiration; only an estimated 5 to 
10 percent recharges the ground water regime. 

In western White Pine County, summers are hot, especially at the lower elevations and winters are cold. The length 
of the growing season ranges from about 100 to 120 days with the shorter season in the western part of the County. 
The lowest temperature on record for Ely is -30 on February 6, 1989, and the highest recorded temperature was 
recorded in Ely on July 5, 1988 at 100 degrees. 

 
Surface Water Resources 
Although White Pine County has no major lakes, reservoirs, or rivers, there are important surface water resources in 
many locations. Surface water flows are important sources of irrigation water in the agricultural areas of Huntington, 
Railroad, Snake, Spring, Steptoe, and White River valleys. Groundwater that discharges to the surface at springs is 
also an important surface water resource. Many springs in White Pine County have been developed for irrigation, 
livestock watering, municipal and domestic water supplies, and the mining industry. The surface water resources of 
White Pine County are also extensively used for recreational purposes including fishing, hunting, boating and skiing, 
swimming, camping, picnicking, and relaxation. Finally, but of no less importance, wildlife cannot thrive without a 
dependable source of water and the many springs, streams, and lakes in White Pine County support the habitat for 
many desirable species. 
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All of the surface water resources (and groundwater resources as well) are derived from the precipitation that falls 
over the County. Figure 3 shows a conceptual representation of the interrelationships between the precipitation that 
falls over the mountainous areas and the surface and groundwater regimes.  

Lakes - A complete inventory of all lakes and reservoirs has not been completed for White Pine County. Table 3-1 
lists the 18 lakes and reservoirs which are identified in various published sources and the files of the Nevada 
Division of Water Resources. Ruby Lake extends across portions of both White Pine and Elko counties and is the 
largest lake in the region.  

There are six subalpine lakes near the crest of the South Snake Range in Great Basin National Park: Baker Lake, 
Brown Lake, Johnson Lake, Stella Lake, Teresa Lake, and Dead Lake. These lakes, all at elevations above 9,500 
feet, provide recreational water resources for Park visitors and, perhaps more importantly, water supplies for wildlife 
and habitat for a number of species of plants and fishes. Lakes of this type are a rarity in White Pine County (and 
elsewhere in Nevada) and they are especially susceptible to the inadvertent impacts of human activities. As the 
subalpine lakes of White Pine County are all with the boundaries of Great Basin National Park, they will be 
preserved in perpetuity by the National Park Service. 

Streams - Although there are no major rivers in White Pine County, there are many streams that drain the upland 
areas. These streams derive their flow from three main sources: spring discharges, groundwater discharge along the 
stream channel, and snow melt.  

The streams of White Pine County provide the aquatic habitat for many types of fishes including four types of trout 
(rainbow, brook, brown, and cutthroat), a number of native species such as the Steptoe Dace, the White River 
Mountain sucker, the White River Speckled Dace, the White River Springfish, the Duckwater Tui Chub, and many 
other types of fishes. 

The streams also support extensive riparian and wetland areas. According to Bureau of Land 
Management documents, there are at least 62 streams in White Pine County that support more than 200 
miles of riparian habitat. The riparian areas of White Pine County provide not only habitat for the fishes 
listed above and other aquatic species, they provide nesting for a number of bird species including the 
Black Tern and Long-billed Curlew and a number of important raptors including the Bald Eagle, 
Peregrine Falcon, Northern Goshawk, Golden Eagle, Prairie Falcon, American Kestrel, and several 
species of owls. 

Springs –USGS records show over seven hundred springs in White Pine County. Springs occur wherever 
groundwater intercepts the land surface and discharges water to the surface water regime.  The US Geological 
Survey conducted a survey of 100 springs in the County and reported a combined discharge rate of over 78,000 
gallons per minute, equivalent to more than 126,000 acre feet per year.  Data available to update spring inventories 
include the National Hydrologic Data Set springs and seeps, the National Water Information System springs and 
seeps monitoring sites for USGS, and the Death Valley Regional Flow System springs.   Figure 4  shows the 
location of measurements in White Pine County for each of the data systems. 
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Table A 3-1.  Lakes and Reservoirs of White Pine County (Modified from Scott et al, 1971 and the 
dam safety records of the Nevada Division of Water Resources) 

Lake or Reservoir Source Surface Area (acres) Storage Capacity (acre 
feet) 

Baker Lake Natural Lake 10 50 (estimated) 

Bassett Lake Steptoe Slough 120 1,300 (estimated 

Brown Lake Natural Lake 5 (estimated) Unknown 

Bull Creek #3 Bull Creek 
 

<5 acres 10 

Cave Creek Steptoe Creek 320 784 

Cold Creek Reservoir Cold Spring 20 (estimated) Unknown 

Comins Lake Steptoe Valley Creek 
Willow Creek 

400 290 

Dead Lake Natural Lake 3 10 (estimated) 

Geyser Dam 2,3, and 5 North Creek Unknown 89 

Goshute Reservoir Chokecherry and 
Weaver Canyons 

200 300 

Illipah Reservoir Illipah Creek 15(estimated) 1,300 

Johnson Lake Natural Lake 5 25 (estimated) 

Preston Reservoir Jakes Valley Wash 109 1,271 

Ruby Lake (with Elko 
County) 

Natural Lake 9,000 30,000 

Silver Creek Reservoir Silver Creek 13 165 

Spring Valley Wash Spring Valley Creek 20 (estimated) 121 

Stella Lake Natural Lake 5 25 (estimated) 

Sunset Reservoir Chin Creek 10 (estimated) Unknown 
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White Pine County Water Resources Plan 

Basin
Numb er Basin Name

47 Hun ting ton  Val ley

154 New ark Val ley

1 55 A Li ttle  S mo ky Val ley N.

1 73B Rai lroa d Va lle y N.

174 Jakes  Val ley

175 Lo ng  Vall ey

176 Rub y V all ey

1 78B Bu tte Va lle y S .

179 S tep toe  Val ley

180 Cave V all ey

183 La ke  Val ley

184 S pr in g Va lle y

185 T ip pett  Vall ey

1 86 A Ante lop e Va lle y S .

1 86B Ante lop e Va lle y N.

193 Dee p Cre ek Vall ey

194 Ple as an t Val ley

195 S na ke  Val ley

196 Ham lin  Val ley

207 W hi te Ri ve r  Vall ey

Basin Per enn ial Y ie ld¹

Hunt ing ton V all ey 25 000 *

New ark Vall ey 18 ,00 0

Lit tle S moky Vall ey N. 5, 000

Rail road  Val ley N. 75 ,00 0

Ja ke s V all ey 12 ,00 0

Lo ng V alle y 6, 000

Ruby Va lle y 53 ,00 0

Butte  Val ley S . 14 ,00 0

S tep toe V all ey 70 ,00 0

Cave Va lle y 2, 000

La ke  Vall ey 12 ,00 0

S pr in g Va lle y 100 ,00 0

T ipp ett Va lle y 3, 500

Ante lop e Va lle y S . 80 0

Ante lop e Va lle y N. 1, 700

Deep  Cree k Va lle y 2, 000

Ple as ant V all ey 1, 500

S nake Vall ey 25 ,00 0

Ham lin  Vall ey 5, 000

W hit e River  Va lle y 37 ,00 0

* Combined yield for basins 46, 47, and 48 
1 Perennial Yields per Division of Water Resources Hydrographic Basin Summaries 
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Water Quality - The general quality of White Pine County’s surface water is in compliance with the 1972 Clean 
Water Act; however, surface water quality is subject to impacts from human activities and natural causes. The 
groundwater vulnerability assessments conducted for public water supply systems did not identify any 
contamination of surface water drinking sources in the County. 

Committed Resources - The total quantity of surface water resources in White Pine County is not known and the 
quantity of committed resources is not known with precision. Table 3-2 lists surface water right data obtained from 
the Nevada Division of Water Resources. These data have not in all cases been supplementally adjusted, and may 
overstate the amount of surface water committed because they include supplemental water commitments  Figure 5 
shows the impact of pumping on springs.  Figure 6 shows the general hydrologic characteristics of riparian areas and 
the management practices that can be employed for their protection.  

Groundwater Resources: 
In addition to their surface water resources, White Pine County has considerable groundwater resources. 
Groundwater occurs at various depths under the entire county and has been developed for municipal, agricultural, 
and mining supplies as well as for other purposes. In recent years, the demand on the groundwater resources has 
grown significantly, in part reflecting the growth of the various economic sectors of the County, and in part 
reflecting the interest in exporting water from White Pine County through large-scale inter-basin transfers of water. 
Because most of the surface water resources of White Pine County have already been appropriated, the groundwater 
resources represent the only remaining source of water that is available to support the future well-being of the 
County, through diversification and expansion of the economy. 

In this section, an overview of the groundwater resources of White Pine County is presented. This overview includes 
a description of the hydrologic conditions and sources of water, the quantity of water that is present, the quality of 
that water, and the committed groundwater resources. 

General Geologic Conditions - With respect to their significance to groundwater, the geologic units of White Pine 
County may be grouped into seven categories: 1) the valley-fill deposits, comprising mixtures of gravel, sand, silt 
and clay that include the alluvial and playa deposits; 2) younger volcanic rocks, comprising ash-flow tuff and basalt; 
3) older volcanic rocks, comprising dacite, latite, andesite, and tuffs; 4) Triassic sediments, comprising freshwater 
limestone, conglomerate, sandstone, siltstone, and tuff; 5) intrusive rocks, comprising granitic plutons; 6) upper 
Paleozoic carbonate rocks, comprising predominantly limestone and dolomite, but with inter-bedded shale and 
siltstone aquitards; and 7) lower Paleozoic and older rocks, comprising predominantly clastic rocks including shale 
and quartzite, but with some inter-bedded carbonate units. Figure 7 is a generalized geologic map that shows the 
distribution of these units in White Pine County. For a more detailed map and description of the geologic units 
present, the reader is referred to Nevada Bureau of Mines and Geology Bulletin 85, Geology and Mineral Resources 
of White Pine County, Nevada Part I Geology, 1976, by Richard Hose and M.C. Blake. 

Figure 8 shows the vertical distribution of the aquifers and aquitards of White Pine County as a generalized 
hydrostratigraphic column. In general, the geologic units of White Pine County can be divided into eight aquifer 
systems. The regional carbonate aquifer is divided into six systems, an upper carbonate system, an upper clastic 
aquitard, a lower carbonate system, a Cambrian aquitard, a middle Cambrian carbonate aquifer, and a lower clastic 
aquitard. 
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The ability of the aquifer systems of White Pine County to store and transmit groundwater, and to yield water to 
wells, depends upon the type of aquifer and its characteristics. Typically, the alluvial deposits are more productive 
where they comprise coarse-grained gravels and sand deposits, but exhibit low well yields in the playa areas where 
clay predominates. The production of the consolidated volcanic and carbonate aquifers depends largely on the 
degree of faulting and fracturing. The limestone and dolomite units, where fractured, can be quite productive 
aquifers, with yields of 3,000 gallons per minute reported for some wells drilled into similar units in Clark County. 

Some geologic units have little or no productivity because of their fine-grained nature. These units include shale, 
quartzite, and granite. Where fractured, these units may be capable of producing only low to moderate well yields (a 
few tens of gallons per minute), but generally act as aquitards (units that tend to retard the movement of water 
horizontally and vertically between aquifers). 

The distribution of geologic units and the relationships between aquifers and aquitards is quite variable because of 
the past geologic history of White Pine County. The carbonate and other sedimentary rock units that were originally 
deposited as flat lying sediments on the ocean floor have since been faulted, folded, fractured, and in some instances, 
intruded by granite rocks. Low-angle faults have resulted in older rocks being thrust over younger rocks while high-
angle basin and range faults have resulted in significant offsets in geologic units. The intrusion of plutons has further 
disturbed the rocks and aquifers. The net result of this deformation is that the aquifers in White Pine County are not 
continuous. Rather, they are broken into discrete compartments that are usually bounded either by fault zones or 
contacts between rocks with contrasting hydraulic properties. This compartmentalization is an important, but poorly 
understood, aspect of the regional hydrologic conditions. The regional carbonate aquifer, for example, is commonly 
perceived as a continuous aquifer while in reality, it has been broken up both horizontally and vertically into dozens, 
and perhaps hundreds, of individual compartments. A better understanding of how these compartments interact can 
only be achieved through further testing and study. 

Groundwater Occurrence and Flow - Figure 9 shows the conceptual hydrogeologic conditions in White Pine 
County. Recharge derived from precipitation over the upland areas replenishes the groundwater reservoir each year. 
Groundwater flows from the upland areas toward the valley floors. In undrained basins, all of the groundwater stays 
within the basin where the recharge fell and is discharged to the surface or consumed by plants (a process referred to 
as evapotranspiration).  Where two or more basins are hydraulically connected, they form a flow system.  The 
presence of a north-south “corridor” sixty to ninety miles wide of carbonate rock stretches from east central Nevada 
to south of the Spring Mountains in southern Nevada creating a major flow system that help to determine the water 
resources available throughout the region. The Colorado flow system (sometimes referred to as the White River flow 
system) links ground water beneath dozens of valleys over distances exceeding three hundred miles. The sources of 
ground water flowing into the aquifer are recharge from precipitation or mountain runoff and regional inflow from 
carbonate rock aquifers. The regional carbonate aquifer stores hundreds-of-millions of acre feet of water. However, 
the US Geological Survey has estimated that if the water stored in the upper 100 feet were extracted, the central 
carbonate aquifer could yield about six million acre feet of stored water. It is important to note, however, that the 
extraction of such huge volumes of water, and the subsequent lowering of water levels, could have significant 
adverse impacts on the groundwater regime of the basins where extraction occurs.  
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General Basin Hydrology:  White Pine County has all, or portions of 20 individual hydrographic basins. Figure 10 
provides summary of the perennial yield per basin.. A water budget in its simplest form, is an accounting of the 
inputs to and outputs from a basin. The water budget is a balance where the groundwater recharge from all sources 
equals the total discharge. 

Recharge to the groundwater system in each basin is derived primarily from the precipitation that falls above an 
elevation of about 6,000 feet above mean sea level. The figure at left shows the distribution of recharge areas in 
White Pine County and adjacent areas. The bulk of the recharge over the County occurs over the Schell Creek 
Range, Snake Range, the Egan Range, and the White Pine Range. Lesser recharge is contributed over the Diamond 
Range, Buck Mountain, the Ruby Mountains, and the Cherry Creek Range. 

The quantity of recharge that is contributed each year is not known. Crude estimates of recharge have been 
developed based on estimates of discharge. Secondary recharge occurs where water used for irrigation infiltrates to 
the water table, from leakage from canals, ditches, and natural stream channels, and from septic systems. Secondary 
recharge can total several thousand acre feet per year in some basins 

Groundwater flows from the upland recharge areas to discharge areas at springs and areas where shallow 
groundwater is discharged to evapotranspiration. In recent years, White Pine County has been the focus of studies by 
the US Geological Survey to better define evapotranspiration rates. These studies have found that the quantity of 
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groundwater being discharged to evapotranspiration is generally more than double that estimated in the old 
reconnaissance evaluations. 

The results of these studies suggest that the recharge in White Pine County is significantly greater than previously 
thought. There is still considerable uncertainty, however, in these estimates, and a greater understanding of both 
recharge and discharge is needed to help guide water resources evaluations and planning in the region. 

Groundwater Quantity and Availability - White Pine County has significant groundwater resources but they are 
poorly defined. The perennial yields listed in Figure 10 represent the 1971 estimates accepted by the Division of 
Water Resources and offer only a first order approximation of how much water can actually be drawn on an annual 
basis. The perennial yield, defined as the difference between inputs (deep percolation from precipitation, seepage 
from surface water, groundwater underflow into the aquifer, artificial recharge, and leakage between outputs 
including evapotranspiration, seepage, groundwater underflow from the aquifer, discharge to springs, and artificial 
discharge, is based on the best available data.  The evapotransipiration rates accepted by the State Engineer reflect a 
conservative view of the combined evaporation from surface water and transpiration from plants.  Recent 
evaluationas (Nichols, 2000) indicate that this rate may be higher but these evaluations are still under study.  A more 
complete understanding of the groundwater regime is available, the existing perennial yield values must serve as the 
basis for planning. 

Determining the quantity of water available within White Pine County is further complicated by the fact that only 
four basins (Newark, Jakes, Pleasasnt, and Tippett valleys) are wholly situated within the County. In the north, 
White Pine County shares eight hydrographic basins with Elko County. Of these, Long, southern Butte, and Steptoe 
valleys are largely within White Pine County while Huntington, Ruby, and Antelope Valley are largely within 
Eureka County. On the southeast, north Little Smoky Valley is shared with Eureka and Nye counties. Only about 
one-sixth of Northern Railroad Valley is in White Pine County; the remainder is in Nye County. On the south, White 
River Valley is shared with Nye and Lincoln White Pine County. Cave, Lake, Spring, and Hamlin Valleys are all 
shared with Lincoln County. Of these, only Spring Valley is largely situated within White Pine County. To the east, 
Deep Creek, Snake, and Hamlin Valleys all have significant recharge over a limited area within the County. 
Groundwater flow from these basins flows generally eastward toward points of discharge in Utah. 

Because of the rural development of the counties in Nevada and Utah that share hydrographic basins, there have not 
been conflicts in the past over water ground commitments and use. This situation may change, however, as growth is 
expected to occur across the entire region and a number of entities are looking at the water resources of the shared 
basins as sources of water for exportation to urban areas. 

The estimated committed groundwater resources in White Pine County are large and the estimated total is 
summarized in Table 3-3. Table 3-3 lists the water commitments  by status and type of use category in each basin.    
The valleys with the highest level of committed water resources are Steptoe Valley, Newark Valley, and White 
River Valley. 

In addition to the water resource commitment shown in Figure 3-3, there are large water right filings in some basins 
that are ready for protest by the Division of Water Resources. White Pine County submitted applications for 25,000 
acre-feet per year in Spring and Butte Valleys as alternate sites for the White Pine Power Project.  In 2006, the 
Spring Valley applications were denied.  The Butte Valley applications are still in place.  The Las Vegas Valley 
Water District has applications for 78,192 acre feet in Spring Valley and for 50,680 acre feet in Snake Valley.  In 
addition it has filed three applications for 13,032 acre feet in Spring Valley in Lincoln County and two applications 
with points of diversion in Lincoln County in Cave Valley for 11,594 acre feet of water.   The White Pine County 
applications in Butte Valley and none of the applications for the Las Vegas Valley Water District have not received 
final action from the Nevada State Water Engineer.  

The total current demand for water as defined by the sum of existing water rights, and applications that are ready for 
action, exceeds the perennial yields in eight basins. The greatest demand for water is in the water rich basins already 
discussed above. The current demand also exceeds the established value of perennial yield in northern Little Smoky 
Valley, Long Valley, Lake Valley, and Hamlin Valley. 
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Groundwater Quality - The general quality of the ground water in White Pine County is suitable to marginally 
suitable with limited exceptions based on specific locations and proposed uses. With the exception of total dissolved 
solids in Spring Valley, Newark Valley, and Long Valley, the chemical concentrations do not exceed state or federal 
drinking water standards. In these basins, the total dissolved solids are elevated because of the natural process of salt 
buildup through evaporation in areas of shallow groundwater 
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