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Table 1–1.  Summary of selected studies on domestic well water quality in the United States.—Continued

[Geographic scale:  Number in parentheses is number of states or counties in study area. U.S., United States. Targeted contaminants:  Bact, fecal indicator bacteria;                                     NO3, nitrate; Majors, major ions; TE, trace elements; Rn, radon; Rad, radioactivity or radionuclides other than radon; Pest, pesticides; VOCs, volatile organic 
compounds. Study findings:  Percentage of wells with concentrations greater than USEPA MCLs:  Value for total coliform bacteria is any detection, MCL for                                           nitrate is 10 mg/L as N, and MCL for arsenic is 10 µg/L; numbers have been rounded to two significant digits. USEPA, U.S. Environmental Protection Agency; MCL, 
maximum contaminant level; mg/L, milligram per liter; µg/L, microgram per liter; CDC, U.S. Centers for Disease Control and Prevention; USGS, U.S. Geological                                          Survey; Coop. Ext., University Cooperative Extension Program; --, not available or not applicable; ~, approximately]

State Geographic scale Targeted contaminants Sampling design Target population or area(s)
Number of 

wells
Agency or agency type

Study findings:  Percentage of 
wells with concentrations greater 

than USEPA MCLs
Reference

Total 
coliform 
bacteria

Nitrate Arsenic

Multiple states National Bact, NO3, Majors, TE, Rad, 
Pest

Random stratified Rural households 1,057 USEPA 42 4.1 -- U.S. Environmental Protection Agency (1984)

National NO3, Pest Random and 
random stratified

Rural households 734 USEPA -- 2.4 -- U.S. Environmental Protection Agency (1990a, 
1990b, 1992)

Multiple states Pest Random stratifed Counties where alachlor was sold 1,430 Industry -- 4.9 -- Holden and others (1992)
Multiple states (12) in 

the midwestern U.S.
NO3, Pest Non-random Agriculturual areas and shallow aquifers 303 USGS -- 6.0 -- Kolpin and others (1994)

Multiple states (6) All available data Compilation of 
existing data

-- -- U.S. General Accounting Office 14–46 3.2–28.2 -- U.S. General Accounting Office (1997)

Multiple states (5) in 
the midwestern U.S.

NO3, Pest Voluntary testing -- 34,759 University -- 3.4 -- Richards and others (1996)

Multiple states (9) in 
the midwestern U.S.

Bact, NO3, Pest Random and 
random stratified

-- 5,520 CDC 41 13 -- U.S. Centers for Disease Control and Prevention (1998)

Multiple states (4) in 
the southeastern U.S.

As Voluntary testing -- 1179 University -- -- 6.0 Shiber (2005)

National NO3, Majors, TE, Pest, VOCs, 
Rn, Rad

Non-random -- ~2,000–15,000 USGS -- 8.4 11 Focazio and others (2006)

Alabama Statewide NO3 Voluntary testing -- 1,021 Coop. Ext. -- 1.0–2.0 -- Liu and others (2005)
County Bact Non-random -- 50 University 78 8.0 -- Conine and others (1989)

California County Bact, NO3, TE, VOCs, Rad Voluntary testing Specific focus areas 398 State 28 1.8 3.8 State Water Resources Control Board (2005)
Georgia Multiple counties (61) NO3, Majors Non-random Counties with intensive agriculture 2,588 State and University -- 1.7 -- Stuart and others (1995)

Statewide Bact, NO3 Voluntary testing -- 21,413 Coop. Ext. 41 3.6 -- Sonan and others (2005)
Idaho Statewide NO3 Unknown -- 2,524 University and other -- 6.0 -- Mahler and Loeffelman (1999)

Statewide As Stratified random -- 3~1,900 State and USGS -- 5.0 ~15 Hagan (2004)
Statewide NO3 Stratified random -- 41,868 State and USGS -- 5.0 -- Neely (2005)

Illinois Multiple counties (5) NO3, Pest Stratified random Agricultural areas with various aquifer 
depths

240 State -- 18 -- Schock and others (1992); Mehnert and others (1995)

Multiple counties (74) NO3, Pest Random -- 337 State -- 11 -- Goetsch and others (1992) in Ray and Schock (1996)
Statewide F Voluntary testing -- 8,519 State -- -- Mallatt and others (2003)

Iowa Statewide Bact, NO3, Majors, Pest Stratified random Rural households 686 State and University 45 18 -- Hallberg and others (1992)
Statewide Rn Random 352 University -- -- Field and Kross (1998) and Field (1996)
Statewide Bact, NO3, Pest, As Random Wells serving multiple households 103 University and USGS 30 23 2.9 Iowa Department of Natural Resources (2004)

Kansas Statewide NO3, Majors, Rad Non-random -- 5766 USGS and State -- 14 -- Spruill (1983)
Multiple counties (49) NO3, Majors, TE, Pest, VOCs Non-random Farm households 103 University -- 28 -- Steichen and others (1988)
Multiple counties (33) NO3, Pest Non-random Agricultural areas with shallow water table 

and permeable sediments
78 State -- 32 -- Townsend and others (1998)

Kentucky Statewide NO3, Pest Voluntary testing -- 4,859 Coop. Ext., State, and other -- 4.6 -- Carey and others (1993)
Lousiana Statewide NO3, Majors, TE, Pest, VOCs, 

others
Non-random 

stratified
-- 6194 State -- 0 1.0 Louisiana Department of Environmental Quality (2003)
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Table 1–1.  Summary of selected studies on domestic well water quality in the United States.—Continued

[Geographic scale:  Number in parentheses is number of states or counties in study area. U.S., United States. Targeted contaminants:  Bact, fecal indicator bacteria;                                     NO3, nitrate; Majors, major ions; TE, trace elements; Rn, radon; Rad, radioactivity or radionuclides other than radon; Pest, pesticides; VOCs, volatile organic 
compounds. Study findings:  Percentage of wells with concentrations greater than USEPA MCLs:  Value for total coliform bacteria is any detection, MCL for                                           nitrate is 10 mg/L as N, and MCL for arsenic is 10 µg/L; numbers have been rounded to two significant digits. USEPA, U.S. Environmental Protection Agency; MCL, 
maximum contaminant level; mg/L, milligram per liter; µg/L, microgram per liter; CDC, U.S. Centers for Disease Control and Prevention; USGS, U.S. Geological                                          Survey; Coop. Ext., University Cooperative Extension Program; --, not available or not applicable; ~, approximately]
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Study findings:  Percentage of 
wells with concentrations greater 

than USEPA MCLs
Reference
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coliform 
bacteria

Nitrate Arsenic
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Table 1–1.  Summary of selected studies on domestic well water quality in the United States.—Continued

[Geographic scale:  Number in parentheses is number of states or counties in study area. U.S., United States. Targeted contaminants:  Bact, fecal indicator bacteria;                                     NO3, nitrate; Majors, major ions; TE, trace elements; Rn, radon; Rad, radioactivity or radionuclides other than radon; Pest, pesticides; VOCs, volatile organic 
compounds. Study findings:  Percentage of wells with concentrations greater than USEPA MCLs:  Value for total coliform bacteria is any detection, MCL for                                           nitrate is 10 mg/L as N, and MCL for arsenic is 10 µg/L; numbers have been rounded to two significant digits. USEPA, U.S. Environmental Protection Agency; MCL, 
maximum contaminant level; mg/L, milligram per liter; µg/L, microgram per liter; CDC, U.S. Centers for Disease Control and Prevention; USGS, U.S. Geological                                          Survey; Coop. Ext., University Cooperative Extension Program; --, not available or not applicable; ~, approximately]

State Geographic scale Targeted contaminants Sampling design Target population or area(s)
Number of 

wells
Agency or agency type

Study findings:  Percentage of 
wells with concentrations greater 

than USEPA MCLs
Reference

Total 
coliform 
bacteria

Nitrate Arsenic

Maine Statewide VOCs Random -- 946 State -- -- -- Maine Department of Human Services (1998)
Maryland County Bact, NO3 Required testing -- 832 County 36 -- -- Tuthill and others (1998)
Minnesota Statewide NO3, Pest Non-random Agricultural areas with shallow water table 

and susceptible aquifers
100 State -- 23 -- Klaseus and others (1988)

Missouri Multiple counties  
(~17)

NO3 Non-random 
stratifed

Agricultural areas with various soil and 
aquifer types

226 Coop. Ext. -- 19 -- Sievers and Fulhage (1992)

Montana Multiple counties (38) Bact, NO3 Voluntary testing -- 1,300 Coop. Ext. 40 75.3 -- Bauder and others (1991) and Bauder (1993)
Nebraska Statewide VOCs Non-random Wells near waste-disposal sites 63 State -- -- Goodenkauf and Atkinson (1986)

Statewide Bact, NO3, F, Pest Stratified random -- 1,808 University and State 13 19 -- Gosselin and others (1996, 1997, 1999)
New Hampshire Statewide As Random -- 992 University -- 13 Peters and others (1999)

Multiple counties (3) As Stratified random Bedrock wells 353 USGS, USEPA and State -- 19 Montgomery and others (2003)
New Jersey Statewide Bact, NO3, TE, VOCs Required testing -- 51,028 State -- 2.7 82.8 New Jersey Department of Environmental Protection 

(2008)
New Mexico Multiple counties (4) Bact, NO3, F, As, others Non-random Wells near potential sources, high population 

areas, and in vulnerable aquifers
99 Regional 19 19 1 New Mexico Department of Health (1998)

New York Multiple counties (2) Pest Non-random Wells near potential sources and other wells 1,111 County -- -- -- Suffolk County Department of Health Services (1998)
North Carolina Multiple counties (12) NO3, Pest Non-random Wells near row-crop farming 171 University -- 5.8 -- Maas and others (1995)

Statewide NO3 Voluntary testing Wells near intensive livestock operations 1,595 State -- 10 -- North Carolina Department of Health and Human 
Services (2003)

Ohio Statewide NO3, Pest Voluntary testing -- 14,478 University -- 2.7 -- Baker and others (1989)
Oregon Multiple counties (2) NO3 Non-random Intensive agricultural areas 89 University and State -- 25 -- Mitchell and Harding (1996)
Pennsylvania County Rn Non-random -- 534 USGS and State -- -- -- Sloto and Senior (1998)

Statewide NO3, Rn, Pb Unknown -- ~1,600 Coop. Ext. -- 9.0 -- Swistock and others (1993)
South Carolina Multiple counties (21) NO3, VOCs Non-random Wells near toxic release sites 70 University -- 0.0 -- Aelion and Conte (2004)
Tennesee Statewide Bact, NO3, others Non-random Farm households 150 USGS and State -- 2.0 -- Carmichael and Bennett (1993)
Utah Statewide Bact, NO3, Pest Voluntary testing -- 445 State 33 -- -- Riding and Quilter (2004) and others
Virginia Multiple counties (65) Bact, NO3 Voluntary testing -- 9,697 Coop. Ext. 40 1.9 -- Boune (2001); Poff and Ross (2000)
West Virginia County Bact Random Rural households 9155 University 68 -- -- Sworobuk and others (1987)
Wisconsin Statewide NO3, Pest Stratified random Dairy farm households 534 State -- 10 -- LeMasters and Doyle (1989)

Statewide NO3, Pest Stratified random -- 336 State -- 14 -- Brook and others (2002)
Statewide Bact, NO3, others Non-random Wells near areas of septage disposal or 

densely located septic tanks
50 University 28 8.0 -- Borchardt and others (2003)

Wyoming Statewide Pest Unknown -- 286 USGS and State -- -- -- U.S. Geological Survey (2006a)
1 Number is for bacteria samples only.
2 88 percent from domestic wells.
3 67 percent from domestic wells.
4 About 2/3 from domestic wells.
5 Percent of samples from domestic wells unspecified.
6 22 percent from domestic wells.
7 Number of samples was 3,342.
8 Not all wells were sampled for arsenic.
9 At least 30 percent from domestic wells.
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Table 1–1.  Summary of selected studies on domestic well water quality in the United States.—Continued

[Geographic scale:  Number in parentheses is number of states or counties in study area. U.S., United States. Targeted contaminants:  Bact, fecal indicator bacteria;                                     NO3, nitrate; Majors, major ions; TE, trace elements; Rn, radon; Rad, radioactivity or radionuclides other than radon; Pest, pesticides; VOCs, volatile organic 
compounds. Study findings:  Percentage of wells with concentrations greater than USEPA MCLs:  Value for total coliform bacteria is any detection, MCL for                                           nitrate is 10 mg/L as N, and MCL for arsenic is 10 µg/L; numbers have been rounded to two significant digits. USEPA, U.S. Environmental Protection Agency; MCL, 
maximum contaminant level; mg/L, milligram per liter; µg/L, microgram per liter; CDC, U.S. Centers for Disease Control and Prevention; USGS, U.S. Geological                                          Survey; Coop. Ext., University Cooperative Extension Program; --, not available or not applicable; ~, approximately]
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Number of 
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Agency or agency type

Study findings:  Percentage of 
wells with concentrations greater 

than USEPA MCLs
Reference

Total 
coliform 
bacteria

Nitrate Arsenic
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