Estimated Water Use in Wyoming During 2000
Introduction
The U.S. Geological Survey (USGS)
has compiled and published estimates of
water withdrawals every 5 years since
1950. This series of water-use reports
serves as one of the few sources of information about regional or national trends
in water withdrawals (Hutson and others,
2004).
In Wyoming, six categories—irriga
tion, mining, thermoelectric power,
public supply, self-supplied domestic,
and industrial—were included in the most

Crop irrigation from the High Plains aquifer.

recent (2000) USGS compilation of estimated water use. For each category, withdrawal volumes were compiled by water
source (surface water or ground water),
and by county. Irrigation, public supply,
and industrial ground-water withdrawals
also were compiled by aquifer. With the
exception of saline ground-water mining
withdrawals totaling 222 million gallons
per day (Mgal/d), all withdrawals in
Wyoming were freshwater. Estimated
withdrawals are listed from largest to
smallest throughout this fact sheet.

How Was Water Use Estimated?
Various methods were employed
to estimate water withdrawals by category in 2000 (table 1). Methods used
to estimate withdrawals during previous
compilations were reviewed and used if
applicable for 2000. Site-specific data
were collected if available for a wateruse category (mining and thermoelectric)

Water-supply well in northeast Wyoming.

because this is the most accurate compilation technique. However, for many categories, site-specific data were available
for only the largest users (public supply).
Surveys were sent to obtain a selective sampling of typical water users in a
water-use category (public supply and
domestic). Water withdrawals were estimated using water-use coefficients and
ancillary data for categories lacking sitespecific data (irrigation, mining, public
supply, and industrial).

Table 1. Data sources and calculations used to estimate water withdrawals in Wyoming during 2000.
[Data sources listed in the References Cited section of this fact sheet.]

Category

Data source

Calculation

Irrigation

Wyoming Agricultural Statistics Service, 1997, 2002, 2003
(irrigated acres); Pochop and others, 1992 (crop consumptive-use coefficients).

Irrigated acres of each crop were multiplied by crop
consumptive-use coefficients.

Mining

Office of the State Inspector of Mines, 2001 (tons mined);
Quan, 1988 (non-fuels coefficients); Denver Research
Institute, 1981 (coal coefficients); Wyoming Oil and Gas
Conservation Commission, 2002, 2003 (oil, gas, and
coalbed natural gas water-use estimates).

Oil, gas, and coalbed natural gas water-use estimates were
reported by Wyoming Oil and Gas Conservation Commission. Total tons of other commodities were multiplied
by water-use coefficients.

Thermoelectric

Seven operators in the State were contacted directly.

Withdrawals were reported by individual facilities.

Public supply

Major suppliers contacted directly. U.S. Census Bureau,
2003a, 2003b (population), and 1990 and 1995 USGS
water-use compilations (coefficient); Wyoming Water
Development Commission, 2002a, 2002b (withdrawals
and population); U.S. Environmental Protection Agency,
2002a, 2002b (population).

Some withdrawals were reported by the Wyoming Water
Development Commission or suppliers. Withdrawals for
suppliers not responding were estimated by using population multiplied by 250 gallons per day per person.

Self-supplied domestic

U.S. Census Bureau, 2003a, 2003b (population) and 1990
and 1995 USGS water-use compilations (coefficient).

Self-supplied domestic population was calculated by subtracting the population supplied by public water systems
from the total county population. Per-capita water-use
withdrawals were estimated by multiplying the self-supplied county population by a per capita-use coefficient of
75 gallons per day per person.

Industrial

U.S. Department of Labor, 2003 (employment); U.S. Army
Corps of Engineers, 1987 (coefficients).

Employment by Standard Industrial Classification (SIC)
code was compiled by county and multiplied by wateruse coefficients.
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What Are Some of the Major Uses
of Water in Wyoming?

Ground-water withdrawals
15 percent (763 Mgal/d)

Estimated water use totaled about
5,160 Mgal/d during 2000 (fig. 1). Most
(85 percent) of the water used was
withdrawn from surface-water sources.
Ground-water withdrawals accounted for
the remaining 15 percent of water used.
Irrigation withdrawals accounted for
87 percent of the estimated total water
use in the State. Ninety-one percent of
the water used for irrigation was from
surface-water sources and the remaining
9 percent was withdrawn from groundwater sources. Public-supply withdrawals accounted for about 2 percent of the
estimated total water use in the State and
was the fourth most prevalent water use.
Estimated water use for public supply
was relatively evenly divided between
ground water (54 percent) and surface
water (46 percent).
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Figure 1. Estimated water withdrawals by category and source in Wyoming during 2000.
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Was Estimated Water Use Evenly
Distributed Across the State?
Estimated water use was compiled
by county in 2000. Seven counties
had estimated total water withdrawals
exceeding 300 Mgal/d (fig. 2). Fremont
County had the largest estimated total
water use (433 Mgal/d). Fremont County
also led the State in estimated irrigation
use (411 Mgal/d). Because irrigation use
constitutes the majority of total water
use, counties with large estimated irrigation water use generally ranked high in
estimated total water use (fig. 2). Weston
County had the lowest estimated total
water use (24.8 Mgal/d) in the State.
Estimated public-supply use was greatest
in Laramie (15.1 Mgal/d) and Natrona
Counties (12.1 Mgal/d), home to Wyoming’s two largest cities (Cheyenne and
Casper).
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Figure 2. Estimated total, irrigation, and public-supply water withdrawals by county in
Wyoming during 2000.

What are the Sources of Ground
Water?
The availability of ground water in
the State is determined largely by geology. Rock type largely determines the
water-yielding characteristics of aquifers
and aquifer systems (Whitehead, 1996).
Aquifers that are at or near land surface
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and that consist primarily of semiconsolidated and consolidated rocks are shown
in figure 3. An aquifer system is composed of two or more aquifers, often vertically stacked, that are grouped together
because of physical connection or sharing
of similar geologic and hydrologic
characteristics that are best described and
studied together. Consequently, aquifers
that readers may be familiar with (such as
the Madison aquifer) are not shown separately on figure 3 because they are either
buried below another aquifer or they are
grouped with other aquifers into an aquifer system. Unconsolidated deposits and
consolidated sedimentary rocks are the
most productive aquifers, whereas crystalline rocks generally are less permeable
and less productive (Whitehead, 1996).
Withdrawals of ground water for
irrigation, public supply, and industrial categories during 2000 totaled
about 475 Mgal/d (fig. 4). The High
Plains aquifer was the source of about
62 percent of those water withdrawals.
Although mining constitutes a substantial part of total ground-water use
(about 280 Mgal/d), the category was
not summed with other ground-water
withdrawals in figure 4 because estimates
were not made by principal aquifer or
aquifer system.
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Note: Principal alluvial aquifers that
occur along major watercourses are
not shown on this map.

How Does Wyoming’s Estimated
Per-Capita Freshwater Use
Compare to Other States?
EXPLANATION
Principal aquifer or aquifer system–withdrawals
in millon gallons per day (Mgal/d)
High Plains–62 percent (293 Mgal/d)
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Other–1 percent (3.3 Mgal/d)
Lower Tertiary–less than 1 percent (1.88 Mgal/d)
Upper Tertiary–less than 1 percent (1.61 Mgal/d)
Lower Cretaceous–less than 1 percent (0.95 Mgal/d)
Upper Cretaceous–less than 1 percent (0.02 Mgal/d)

Figure 4. Summed irrigation, public supply,
and industrial ground-water withdrawals
by principal aquifer or aquifer system in
Wyoming during 2000.

Estimated per-capita total freshwater
use in Wyoming during 2000 was about
10,000 gallons per day per person (fig. 5).
That value was the second largest in the
country; only Idaho (15,100 gallons per
day per person) was greater (fig. 5). The
State with the lowest estimated per-capita
total freshwater use during 2000 was
Rhode Island (fig. 5). For comparison
purposes, the average estimated percapita total freshwater use for the entire
United States (U.S.) and for the Western
U.S. (17 western-most states in the U.S.,
not including Alaska and Hawaii) also
are shown on figure 5. Large estimated
per-capita freshwater use values are
typical for sparsely populated States that
withdraw substantial amounts of water
for irrigation (Solley and others, 1993).

ESTIMATED FRESHWATER USE IN GALLONS PER
DAY PER PERSON

Figure 3. General extent of principal aquifers and aquifer systems at or near land surface in
semiconsolidated and consolidated rocks in Wyoming.
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Figure 5. Per-capita freshwater use in
Wyoming compared to other geographic
areas in the U.S. in 2000.

What Factors Affect Water
Availability in Wyoming?

strategy to plan for future water needs of
the State.

Three natural factors—climate, geology, and physical geography—primarily
determine the availability of surface
water and ground water for various uses
in Wyoming. In addition, the location
and extent of infrastructure associated
with irrigation and flood control (dams
and canals) determine when and where a
large proportion of Wyoming’s water use
occurs.
Climate varies substantially across
the State. Precipitation is highest in
the mountains where annual totals may
exceed 30 inches per year. However, precipitation is less than 15 inches annually
in the semiarid high plains and intermontane basins that comprise more than
three-fourths of the State’s land surface.
In addition, natural variations in climate
from year to year determine how much
water is available for various uses in any
given year.
The physical characteristics of rocks
within the State (geology), in combination with climate and physical geography,
affect the amount, location, and movement of water—both on the land surface
in streams and below it in aquifers.
Because climate, geology, and physical
geography vary considerably based on
location, and climate also varies through
time, the amount of water available for
use at a given location in Wyoming can
vary considerably.
Estimates of the amount, source, and
location of surface- and ground-water use
are an important component in an overall
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For additional information on water
use, visit the USGS Web site at
http://water.usgs.gov/watuse/
or contact:
Director
Wyoming Water Science Center
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2617 E. Lincolnway, Suite B
Cheyenne, WY 82001
(307) 778-2931
E-mail: state_rep_wy@usgs.gov

