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Conversion Factors

Multiply By To obtain

barrel (bbl), (petroleum,  
1 barrel=42 gal)

0.1590 cubic meter (m3) 

gallon 3.785 liter (L)

gallon per minute (gal/min) 0.06309 liter per second (L/s)

gallon per day (gal/d) 3.785 liter per day

million gallons per day (Mgal/d) 1.121 thousand acre-feet per year

0.001547 thousand cubic feet per second

0.6944 thousand gallons per minute

0.003785 million cubic meters per day

1.3815 million cubic meters per year

metric ton (1 megagram) 1.1023 short ton (2,000 pounds)

Abbreviated water-quality units used in this report: Chemical concentrations are given in metric 
units. Chemical concentration is given in milligrams per liter (mg/L). Milligrams per liter are 
units expressing the concentration of chemical constituents in solution as weight (milligrams) 
of solute per unit volume (liter) of water.  For concentrations less than 7,000 mg/L, the numerical 
value of milligrams per liter is the same as for concentrations in parts per million. 
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Abstract
The mining water-use category includes groundwater  

and surface water that is withdrawn and used for nonfuels  
and fuels mining. Nonfuels mining includes the extraction  
of ores, stone, sand, and gravel. Fuels mining includes  
the extraction of coal, petroleum, and natural gas. Water  
is used for mineral extraction, quarrying, milling, and  
other operations directly associated with mining activities.  
For petroleum and natural gas extraction, water often is 
injected for secondary oil or gas recovery. Estimates of water 
withdrawals for mining are needed for water planning and 
management.

This report documents methods used to estimate  
withdrawals of fresh and saline groundwater and surface  
water for mining during 2005 for each county and county 
equivalent in the United States, Puerto Rico, and the  
U.S. Virgin Islands. Fresh and saline groundwater and  
surface-water withdrawals during 2005 for nonfuels- and  
coal-mining operations in each county or county equivalent 
in the United States, Puerto Rico, and the U.S. Virgin Islands 
were estimated. Fresh and saline groundwater withdrawals  
for oil and gas operations in counties of six states also  
were estimated. Water withdrawals for nonfuels and coal  
mining were estimated by using mine-production data  
and water-use coefficients. Production data for nonfuels  
mining included the mine location and weight (in metric  
tons) of crude ore, rock, or mineral produced at each mine  
in the United States, Puerto Rico, and the U.S. Virgin Islands 
during 2004. Production data for coal mining included the 
weight, in metric tons, of coal produced in each county  
or county equivalent during 2004. Water-use coefficients  
for mined commodities were compiled from various  
sources including published reports and written commun
ications from U.S. Geological Survey National Water-use  
Information Program (NWUIP) personnel in several  
states. Water withdrawals for oil and gas extraction were  
estimated for six States including California, Colorado,  
Louisiana, New Mexico, Texas, and Wyoming, by using  
data from State agencies that regulate oil and gas extraction. 
Total water withdrawals for mining in a county were esti-
mated by summing estimated water withdrawals for nonfuels 
mining, coal mining, and oil and gas extraction.

The results of this study were distributed to NWUIP 
personnel in each State during 2007. NWUIP personnel 
were required to submit estimated withdrawals for numerous 
categories of use in their States to a national compilation team 
for inclusion in a national report describing water use in the 
United States during 2005. NWUIP personnel had the option 
of submitting the estimates determined by using the methods 
described in this report, a modified version of these estimates, 
or their own set of estimates or reported data. Estimated 
withdrawals resulting from the methods described in this 
report may not be included in the national report; therefore the 
estimates are not presented herein in order to avoid potential 
inconsistencies with the national report. Water-use coefficients 
for specific minerals also are not presented to avoid potential 
disclosure of confidential production data provided by mining 
operations to the U.S. Geological Survey.

Introduction
The mining water-use category includes groundwater 

and surface water that is withdrawn and used for nonfuels and 
fuels mining. Nonfuels mining includes the extraction of ores, 
stone, sand, and gravel. Fuels mining includes the extraction 
of coal, petroleum, and natural gas. Water is used for min-
ing in the extraction of minerals that may be in the form of 
such solids as iron, sand, gravel, and coal; such liquids as 
crude petroleum; and gases such as natural gas. Water also 
is used for quarrying, milling (crushing, screening, washing, 
and flotation of mined materials), and other activities directly 
associated with mining. For petroleum and natural gas mining, 
extracted water often is reinjected for secondary oil or gas 
recovery. Dewatering is not considered a mining withdrawal 
unless the water is used beneficially, such as for dampening 
roads for dust control (Hutson and others, 2004).

Estimates of water withdrawn for mining have been 
included in U.S. Geological Survey (USGS) reports describ-
ing water withdrawals for numerous categories of use in 
the United States since 1950. From 1950 to 1980, mining 
withdrawals were included in the self-supplied industrial use 
category (Solley and others, 1983, p. 4). In 1985, mining was 
established as a separate category and included water used  
for washing, milling, dewatering, and other uses that are part 
of mining activities (Solley and others, 1988, p. 34). Since 
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1995, estimates of water removed from mines and quarries 
for dewatering have not been reported as mining withdraw-
als unless the water was used for a beneficial purpose, such 
as dampening roads for dust control (Solley and others, 1998; 
Hutson and others, 2004). Mining withdrawals typically are 
less than one percent of total national water use (Solley and 
others, 1998, p. 44; Hutson and others, 2004, p. 32) and are 
relatively minor in most States when compared to withdrawals 
for other categories of use, such as public supply, irrigation, 
self-supplied industry, and thermoelectric power generation. 
Estimated withdrawals for mining also are often published in 
reports of water-use estimates for individual States.

Records of water withdrawn and used at mining opera-
tions often are not available. In some States, mining operations 
are required to maintain water-use records and report usage 
to a regulatory agency; however, reported use can include 
reused water as well as dewatering. Most mining operations 
reuse water to the extent possible, depending on water-quality 
requirements, water availability, and discharge considerations. 
State and Federal regulatory agencies often require the report-
ing of water discharges at mining operations. Discharges often 
include large volumes dewatered from the mine (Mavis, 2002).

Where water withdrawals for mining are unknown, they 
often have been estimated by using mineral production data 
and water-use coefficients (Solley and others, 1998, p. 44). 
Mineral-production data are available from sources such as 
State geological and mining agencies, the USGS, and the 
Energy Information Administration. Few published water-use 
coefficients for mining are available and coefficients for many 
minerals must be determined from historical production and 
water-withdrawal data. Water withdrawals at mining opera-
tions can be highly variable and are dependent on several 
factors including the type of mineral produced or extracted, 
mining processes, water availability, and climate conditions.

Estimates of water withdrawals for various categories 
of use, including mining, are needed for water planning and 
management. Water-use data also are needed to evaluate the 
effects of human activity on the quantity and quality of the 
Nation’s water resources over time. Use of consistent methods 
for estimating withdrawals for mining could help improve 
the accuracy and consistency of results and facilitate trend 
analysis.

Purpose and Scope

This report documents methods used to estimate with-
drawals of fresh and saline1 groundwater and surface water 
for mining during 2005 for each county and county equivalent 
in the United States, Puerto Rico, and the U.S. Virgin Islands. 
Withdrawals of water were estimated for nonfuels- and coal-
mining operations in all States and for oil and gas operations 
in six states. Nonfuels mining includes extraction of metal-
lic and nonmetallic minerals. Metallic minerals include ores 

1 Saline water contains 1,000 milligrams per liter or more of dissolved 
solids.

of iron, copper, lead, zinc, gold, silver, ferroalloys, uranium, 
radium, vanadium, and others. Nonmetallic minerals include 
dimension and crushed stone, sand, gravel, various clays, 
chemical and fertilizer minerals, and various other nonmetal-
lic, nonfuels minerals. Coal includes bituminous coal, lignite, 
and anthracite. Oil and gas includes crude petroleum, natural 
gas, and natural gas liquids (Office of Management and Bud-
get, 1987, p. 39-47). All mining withdrawals are considered 
self-supplied. Use of the methods described in this report 
could result in more consistent water-withdrawal estimates for 
mining that can be used by water managers and planners to 
determine water needs and trends across the United States.

The results of this study were distributed to USGS 
National Water Use Information Program (NWUIP) personnel 
in each State during 2007. NWUIP personnel were required 
to submit estimated withdrawals for numerous categories of 
use in their State to a national compilation team for inclusion 
in a national report describing water use in the United States 
during 2005. NWUIP personnel had the option of submitting 
these estimates, a modified version of these estimates, or their 
own set of estimates or reported data. Estimated withdrawals 
resulting from the methods described in this report may not 
be included in the national report; therefore, the estimates are 
not presented herein in order to avoid potential inconsistencies 
with the national report. Water-use coefficients for specific 
minerals also are not presented in order to avoid potential 
disclosure of confidential production data provided by mining 
operations to the USGS.
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Methods for Estimating Water 
Withdrawals for Mining

Fresh and saline groundwater and surface-water  
withdrawals during 2005 for nonfuels- and coal-mining  
operations in each county or county equivalent in the United 
States, Puerto Rico, and the U.S. Virgin Islands were esti-
mated by using the methods described herein. Fresh and saline 
groundwater withdrawals for oil and gas operations in coun-
ties in six states also were estimated. Total water withdrawals 
for mining in a county were estimated by summing estimated 
water withdrawals for nonfuels mining, coal mining, and oil 
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and gas extraction in six states. Estimates are based on 2004 
production data and water-use coefficients.

Nonfuels and Coal Mining

Water withdrawals for nonfuels and coal mining were 
estimated by using mine-production data and water-use  
coefficients. Production data for nonfuels mining during  
2004 were obtained from the USGS Minerals Information 
Team (Robert M. Callaghan, U.S. Geological Survey, writ-
ten commun., 2007). The data included the mine location and 
weight (in metric tons) of crude ore, rock, or mineral produced 
at each mine in the United States, Puerto Rico, and the U.S. 
Virgin Islands during 2004. Production data for coal mining 
during 2004 were from the Energy Information Administra-
tion’s Annual Coal Report 2004 (Freme, 2005). The data 
included the weight (in metric tons) of coal produced in each 
county or county equivalent during 2004.

Water-use coefficients for mined commodities were 
compiled from various sources including published reports 
(U.S. Bureau of the Census, 1975, 1985; Mavis, 2002; Evans 
and others, 2003) and written communications from NWUIP 
personnel in several States. Additional water-use coefficients 
were derived by dividing reported or estimated water with-
drawals for a mined commodity in selected States during 2000 
by the reported weight of the mined commodity produced 
in those States during 2000. Reported or estimated water 
withdrawals for mines in selected States during 2000 were 
provided by NWUIP personnel in those States. Annual data 
for nonfuels mineral production during 2000 for the selected 
States were downloaded from the USGS Minerals Year-
book Web site accessed September 22, 2006, at URL http://
minerals.usgs.gov/minerals/pubs/state/index.html#pubs. Coal 
production data from 2000 for the selected States were down-
loaded from the Energy Information Administration Web site 
accessed November 22, 2006, at URL http://www.eia.doe.gov/
cneaf/coal/cia/cia_html_tabs.html. For some commodities, 
coefficients varied greatly and median values were used. Coef-
ficients for various minerals were grouped by 4-digit Standard 
Industrial Classification (SIC) (Office of Management and 
Budget, 1987). When no coefficient was available for a spe-
cific mineral, a coefficient for another mineral within the same 
4-digit SIC group was used. Ranges of water-use coefficients 
used in this study for major (2-digit) SIC groups are presented 
in table 1.

The amount of water withdrawn and used for nonfuels 
mining and coal mining in each county or county equivalent 
during 2005 was estimated by using 2004 production data  
and water-use coefficients. For nonfuels mining, the amount  
of water (in gallons per year) used at each mine was deter-
mined by multiplying the weight (in metric tons) of crude ore, 
rock, or mineral produced at each mine by a water-withdrawal 
coefficient (in gallons per metric ton) for the type of ore, rock, 
or mineral produced. The results were then converted to  
million gallons per day and summed by county. For coal min-
ing, the amount of water (in gallons per year) used in each 

county was determined by multiplying the weight (in metric 
tons) of coal produced in each county by a water-withdrawal 
coefficient (in gallons per metric ton) for coal. The results 
were then converted to million gallons per day. The esti-
mated withdrawals for nonfuels mining and coal mining were 
summed by county.

Total water withdrawals for nonfuels and coal mining in 
each county or county equivalent were divided into withdraw-
als from groundwater, surface-water, freshwater, and saline-
water sources based on the percentage of their respective 
withdrawals for mining in each county previously estimated 
by the USGS for (in order of preference) 2000, 1995, or 
1990. Estimated groundwater, surface-water, freshwater, 
and saline-water withdrawals for mining in each county for 
2000, 1995, and 1990 were downloaded on August 5, 2005, 
from the USGS Water-use Web site at URL http://water.usgs.
gov/watuse/. The equations to divide total withdrawals into 
withdrawals from groundwater, surface-water, freshwater, and 
saline-water sources are as follows:

	 Wfwgw = Wt * (Wfwgwx/Wtx)	 (1)

	 Wsagw = Wt * (Wsagwx/Wtx) 	 (2)

	 Wfwsw = Wt * (Wfwswx/Wtx) 	 (3)

	 Wsasw = Wt * (Wsaswx/Wtx) 	 (4)

where

	 Wfwgw	 =	fresh groundwater withdrawals for nonfuels and 
coal mining in a county in 2005, in million 
gallons per day;

	 Wt	 =	total withdrawals for nonfuels and coal mining in 
the county in 2005, in million gallons per day;

	 Wfwgwx	 =	fresh groundwater withdrawals for mining in 
the county in 2000, 1995, or 1990 (in order of 
preference);

	 Wtx	 =	total withdrawals for mining in the county 2000, 
1995, or 1990 (in order of preference);

Table 1.  Water-use coefficients for mining in the United States 
by major Standard Industrial Classification group (Office of 
Management and Budget, 1987).

[SIC, Standard Industrial Classification]

SIC 
group 

number

SIC group  
description

Water-use coefficient 
(gallons per short ton 

of crude ore produced)
Minimum Maximum

10 Metal mining 140 1,567
12 Coal mining 50 59
14 Mining and quarrying of non

metallic minerals, except fuels
30 997
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	 Wsagw	 =	saline groundwater withdrawals for nonfuels and 
coal mining in a county in 2005, in million 
gallons per day;

	 Wsagwx	 =	saline groundwater withdrawals for mining in 
the county in 2000, 1995, or 1990 (in order of 
preference);

	 Wfwsw	 =	fresh surface-water withdrawals for nonfuels and 
coal mining in a county in 2005, in million 
gallons per day;

	 Wfwswx	 =	fresh surface-water withdrawals for mining in 
the county in 2000, 1995, or 1990 (in order of 
preference);

	 Wsasw	 =	saline surface-water withdrawals for nonfuels 
and coal mining in a county in 2005, in million 
gallons per day;

	 Wsaswx	 =	saline surface-water withdrawals for mining in 
the county in 2000, 1995, or 1990 (in order of 
preference).

If there were estimated withdrawals for a county in 
2005, but no withdrawals had been reported for the county 
since 1990, State average percentages of withdrawals by 
water source in 2005 were used. State average percentages 
of withdrawals by water source were calculated by summing 
estimated groundwater, surface-water, freshwater, and saline-
water withdrawals for mining in all other counties in the State 
during 2005 and dividing these totals by the total withdrawals 
for mining in the counties.

Oil and Gas Extraction

Water withdrawals for oil and gas extraction were esti-
mated for six states including California, Colorado, Louisiana, 
New Mexico, Texas, and Wyoming by using data from State 
agencies that regulate oil and gas extraction. These States, 
along with Alaska and Oklahoma, accounted for 85 percent or 
more of oil and gas produced in the United States during 2005 
(Energy Information Administration, 2007). Water withdraw-
als for oil and gas extraction in other States were assumed to 
be minor, though they may be important at the county level. 
Water withdrawals for oil and gas extraction in Alaska and 
Oklahoma during 2005 were estimated by NWUIP person-
nel in those States, and discussions of those estimates are not 
included herein. Water, including water produced as a byprod-
uct of oil and gas production, is used in association with many 
oil and gas activities; however, water injected for enhanced 
recovery comprises the bulk of the water used for oil and gas 
withdrawals (Railroad Commission of Texas, [no date]).

Records of water used at oil and gas fields generally 
are not available; however, volumes of water produced and/
or injected at oil and gas fields often are available from State 
agencies responsible for these activities and were used to  
estimate water withdrawals for oil and gas extraction in  
California, Colorado, Louisiana, New Mexico, Texas, and 
Wyoming. Sources of data and assumptions about the data 
used to estimate water withdrawals for oil and gas extraction 
are discussed by State below. Estimated water withdrawals for 

oil and gas extraction were summed by county, and the result-
ing totals were added to estimated withdrawals for nonfuels 
and coal mining in the six States.

California
Water withdrawn and used for oil and gas extraction in 

California was estimated based on records of water injected 
(henceforth called “injection water”) at oil and gas fields in 
California during 2005, which were downloaded on June 26, 
2007, from the California Department of Conservation—Divi-
sion of Oil, Gas, and Geothermal Resources Web site at URL 
http://www.consrv.ca.gov/dog/prod_injection_db/index.htm. 
Data for each well included annual injection volume (in bar-
rels); county; well type (cyclic steam, steamflood, waterflood, 
air injection, pressure maintenance, gas storage, liquefied 
petroleum gas injection, gas disposal, and water disposal); 
water source (produced from an oil or gas well, produced 
from a water well, obtained from a domestic supply, extracted 
from the ocean, waste from industrial facility, domestic waste 
disposal, or any other source or combination of sources); and 
kind of water (saline, fresh, water combined with chemicals, 
and other). Several assumptions were made, including:

1.	 Injection water for all well types other than “water dis-
posal” was assumed to have been used beneficially.

2.	 Injection water that was produced from oil or gas wells, 
water-source wells, or any other source or combination 
of sources was considered a groundwater withdrawal. 
Injection water that was extracted from the ocean was 
considered a saline, surface-water withdrawal. Injection 
water from domestic water supplies, waste from industrial 
facilities, and domestic waste disposal were not consid-
ered self-supplied and were not included as withdrawals 
for oil and gas extraction.

3.	 Water combined with chemicals and any other kind of 
water other than fresh water was considered saline water.

Colorado
Water withdrawn and used for oil and gas extraction in 

Colorado was estimated based on records of water produced 
at oil and gas fields in Colorado during 2005, which were 
downloaded on June 29, 2007, from the Colorado Oil and Gas 
Conservation Commission Web site at URL http://oil-gas.
state.co.us/library/statistics.html. Data for each well included 
county, volume of water produced, and water disposal codes 
(“undefined,” “central disposal,” “injection,” “commercial 
disposal,” “pit,” and “surface discharge”). Several assumptions 
were made, including:

1.	 All produced water was assumed to be saline ground
water.

2.	 All produced water with the disposal code “injection” was 
assumed to be injected for secondary oil or gas recovery 
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or some related beneficial use and was included as a with-
drawal. Water with any other disposal code was assumed 
to be disposed of as waste, with no beneficial use, and 
was not included as a withdrawal.

Louisiana
Water withdrawn and used for oil and gas extraction in 

Louisiana was estimated based on records of saline water 
injected into the subsurface at oil and gas fields in Louisiana 
during 2005, which were obtained from the Louisiana Office 
of Conservation, Injection & Mining Division (Joseph S. 
Ball, Jr., Louisiana Office of Conservation, written commun., 
2007). Data for each well included parish and volumes of 
saline water that was injected. Water injected for beneficial use 
could not be separated from water injected for waste disposal; 
therefore, all water that was injected was assumed to be saline 
groundwater that was produced from oil or gas wells and was 
included as a withdrawal.

New Mexico
Water withdrawn and used for oil and gas extraction in 

New Mexico was estimated based on records of water injected 
at oil and gas fields in New Mexico during 2005, which were 
downloaded on June 29, 2007, from the Petroleum Recov-
ery Research Center of New Mexico Web site at URL http://
octane.nmt.edu/gotech/Petroleum_Data/allwells.aspx. Data for 
each well included county, well type (gas, injection, oil, and 
saline water disposal), volume of water produced (in barrels), 
and volume of water injected (in barrels). Several assumptions 
were made, including:

1.	 Water injected in all well types other than saline water 
disposal was assumed to have been injected for secondary 
oil or gas recovery or some related beneficial use and was 
included as a withdrawal.

2.	 All water injected was assumed to be saline groundwater 
produced at the oil or gas field.

Texas

Water withdrawn and used for oil and gas extraction in 
Texas was estimated based on records of water injected at oil 
and gas fields in Texas during 2005, which were obtained from 
the Railroad Commission of Texas (Leslie Savage, Railroad 
Commission of Texas, written commun., 2007). The data 
included purpose of injection (disposal, secondary waterflood 
recovery, and miscellaneous) and volume of water injected 
(in barrels) in each county. Several assumptions were made, 
including:

1.	 Only water injected for secondary waterflood recovery 
was assumed to have been withdrawn for a beneficial use 
and was included as a withdrawal.

2.	 All of the injected water was assumed to be groundwater.

The water-withdrawal estimates were subdivided by  
fresh or saline water based on records of the number of  
wells permitted for injection of various fluid types in Texas 
during 2005, which also were obtained from the Railroad 
Commission of Texas (Fernando De Leon, written commun., 
2007). The data included the number of wells injecting a 
specified type of water (fresh, brackish, saline, or a combina-
tion of water types) in each county. These data were used to 
determine the percentage of injected water that was fresh or 
saline. Several assumptions were made including:

1.	 All brackish water was assumed to be saline.

2.	 If a combination of water types was indicated, the contri-
bution of each water type was assumed to be equal.

3.	 All wells were assumed to contribute equal volumes of 
water; the percentages were based on the number of wells 
injecting freshwater or saline water, rather than the vol-
ume injected of each water type, which was not provided.

Wyoming
Water withdrawn and used for oil and gas extraction in 

Wyoming was estimated based on records of water injected 
at oil and gas fields in Wyoming, which were obtained from 
the Wyoming Oil and Gas Conservation Commission (Robert 
Meyer, Wyoming Oil and Gas Conservation Commission, 
written commun., 2007). The data included the volume of 
water injected (in barrels) in each county. Water injected for 
beneficial use could not be separated from water injected for 
waste disposal. All water injected was assumed to be saline 
groundwater produced from oil or gas wells and was included 
as a withdrawal.

Summary
The mining water-use category includes groundwater 

and surface water that is withdrawn and used for nonfuels and 
fuels mining. Nonfuels mining includes the extraction of ores, 
stone, sand, and gravel. Fuels mining includes the extraction 
of coal, petroleum, and natural gas. Water is used for mineral 
extraction, quarrying, milling, and other activities directly 
associated with mining. For petroleum and natural gas extrac-
tion, water often is injected for secondary oil or gas recovery.

Estimates of water withdrawals for mining have been 
included in U.S. Geological Survey (USGS) reports describing 
water withdrawals for all categories of use in the United States 
since 1950 but were included in the self-supplied industrial 
use category from 1950 to 1980. Mining withdrawals typically 
are less than one percent of total national water use and are 
relatively minor in most States when compared to withdrawals 
for other categories of use, such as public supply, irrigation, 
self-supplied industry, and thermoelectric power generation. 
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Estimates of water withdrawals for various categories of use, 
including mining, are needed for water planning and manage-
ment; however, records of water withdrawn and used at mining 
operations often are not available. Where water withdrawals 
for mining are unknown, they have often been estimated by 
using mineral-production data and water-use coefficients. 

This report documents methods used to estimate with-
drawals of fresh and saline groundwater and surface water for 
mining during 2005 for each county and county equivalent in 
the United States, Puerto Rico, and the U.S. Virgin Islands. 
Withdrawals of water were estimated for nonfuels and coal 
mining operations in all States and oil and gas operations in 
six States. Nonfuels mining includes extraction of metallic and 
nonmetallic minerals. Metallic minerals include ores of iron, 
copper, lead, zinc, gold, silver, ferroalloys, uranium, radium, 
vanadium, and others. Nonmetallic minerals include dimen-
sion and crushed stone, sand, gravel, various clays, chemical 
and fertilizer minerals, and various other nonmetallic, nonfuels 
minerals. Coal includes bituminous coal, lignite, and anthra-
cite. Oil and gas includes crude petroleum, natural gas, and 
natural gas liquids. All mining withdrawals are considered 
self-supplied. Use of the methods described in this report 
could result in more consistent water-withdrawal estimates for 
mining that can be used by water managers and planners to 
determine water needs and trends across the United States.

The results of this study were distributed to NWUIP 
personnel in each State during 2007. NWUIP personnel 
were required to submit estimated withdrawals for numer-
ous categories of use in their State to a national compilation 
team for inclusion in a national report describing water use 
in the United States during 2005. NWUIP personnel had the 
option of submitting these estimates, a modified version of 
these estimates, or their own set of estimates or reported data. 
Estimated withdrawals resulting from the methods described 
in this report may not be included in the national report; there-
fore, the estimates are not presented herein to avoid potential 
inconsistencies with the national report. Water-use coefficients 
for specific minerals also are not presented in order to avoid 
potential disclosure of confidential production data provided 
by mining operations to the USGS.

Fresh and saline groundwater and surface-water with-
drawals during 2005 for nonfuels and coal mining operations 
in each county or county equivalent in the United States, 
Puerto Rico, and the U.S. Virgin Islands were estimated. Fresh 
and saline groundwater withdrawals for oil and gas operations 
in counties in six States also were estimated. Total water with-
drawals for mining in a county were estimated by summing 
estimated water withdrawals for nonfuels mining, coal mining, 
and oil and gas extraction in six States.

Total water withdrawals for mining in a county were esti-
mated by summing estimated water withdrawals for nonfuels 
mining, coal mining, and oil and gas extraction. Water with-
drawals for nonfuels mining and coal mining were estimated 
using 2004 mine-production data and water-use coefficients. 
Production data for nonfuels mining included the mine loca-
tion and weight (in metric tons) of crude ore, rock, or mineral 

produced at each mine in the United States, Puerto Rico, and 
the U.S. Virgin Islands during 2004. Production data for coal 
mining included the weight (in metric tons) of coal produced 
in each county or county equivalent during 2004. Water-use 
coefficients for mined commodities were compiled from  
various sources including published reports and written  
communications from NWUIP personnel in several States. 
Additional water-use coefficients were derived by dividing 
reported or estimated water withdrawals for a mined commod-
ity in a State by the weight of the mineral produced in  
the State during 2000. Water withdrawals for oil and gas 
extraction were estimated for six States including California, 
Colorado, Louisiana, New Mexico, Texas, and Wyoming by 
using data from State agencies that regulate oil and gas  
extraction.
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