
312  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

References

Ackerman, D.J., 1987a, Generalized potentiometric surface 
of the aquifers in the Cockfield Formation, southeastern 
Arkansas, spring 1980: U.S. Geological Survey Water-
Resources Investigations Report 87–4212, 1 sheet.

Ackerman, D.J., 1987b, Generalized potentiometric surface 
of the aquifers in the Sparta-Memphis aquifer, eastern 
Arkansas, spring 1980: U.S. Geological Survey Water-
Resources Investigations Report 87–4282, 1 sheet.

Ackerman, D.J., 1989a, Hydrology of the Mississippi River 
Valley alluvial aquifer, South-Central United States—A 
preliminary assessment of the regional flow system: U.S. 
Geological Survey Water-Resources Investigations Report 
88–4028, 74 p.

Ackerman, D.J., 1989b, Potentiometric surfaces of the 
Mississippi River Valley alluvial aquifer in eastern 
Arkansas, spring 1972 and 1980: U.S. Geological Survey 
Water-Resources Investigations Report 88–4075, 1 sheet.

Ackerman, D.J., 1990, Hydrology of the Mississippi River 
Valley alluvial aquifer, South-Central United States: U.S. 
Geological Survey Water-Resources Investigations Report 
90–358, 228 p.

Ackerman, D.J., 1996, Hydrology of the Mississippi River 
Valley alluvial aquifer, South-Central United States: U.S. 
Geological Survey Professional Paper 1416–D, 56 p.

Adamski, J.C., 1987, The effect of agriculture on the quality 
of ground water in a karstified carbonate terrain, northwest 
Arkansas: Fayetteville, University of Arkansas, M.S. 
thesis, 124 p.

Adamski, J.C., 1996, Radium and radon in ground water 
of the Ozark region in Arkansas, Kansas, Missouri, and 
Oklahoma: U.S. Geological Survey Fact Sheet 181–96, 
1 sheet.

Adamski, J.C., 1997, Nutrients and pesticides in ground 
water of the Ozark Plateaus in Arkansas, Kansas, 
Missouri, and Oklahoma: U.S. Geological Survey Water-
Resources Investigations Report, 96–4313, 28 p.

Adamski, J.C., 2000, Geochemistry of the Springfield 
Plateau aquifer of the Ozarks Plateaus Province in 
Arkansas, Kansas, Missouri, and Oklahoma, U.S.A.: 
Hydrogeological Processes, v. 14, p. 849–866.

Adamski, J.C., Petersen, J.C., Freiwald, D.A., and Davis, 
J.V., 1995, Environmental and hydrologic setting of the 
Ozarks Plateaus study unit, Arkansas, Kansas, Missouri, 
and Oklahoma: U.S. Geological Survey Water-Resources 
Investigations Report 94–4022, 69 p.

Agricultural Research Service, 2013, The ARS pesticide 
properties database: Agricultural Research Service, accessed 
January 17, 2013, at http://www.ars.usda.gov/services/docs.
htm?docid=14199.

Albin, D.R., 1960, Special ground-water report number 1, 
Murfreesboro area: Arkansas Geological and Conservation 
Commission in cooperation with the U.S. Geological 
Survey, 22 p.

Albin, D.R., 1964, Geology and ground-water resources of 
Bradley, Calhoun, and Ouachita Counties, Arkansas:  
U.S. Geological Survey Water-Supply Paper 1779–G, 32 p.

Albin, D.R., 1965, Water-resources reconnaissance of the 
Ouachita Mountains, Arkansas: U.S. Geological Survey 
Water-Supply Paper 1809–J, 14 p.

Albin, D.R., Hines, M.S., and Stephens, J.W., 1967, Water 
resources of Jackson and Independence Counties, Arkansas: 
U.S. Geological Survey Water-Supply Paper 1839–G, 29 p.

Albin, D.R., Stephens, J.W., and Edds, Joe, 1967, Ground-
water levels in deposits of Quaternary and Tertiary age, 
spring 1965: Arkansas Geological Survey Water Resources 
Summary, no. 4, 10 p.

Aley, T.J., 1988, Complex radial flow of ground water in 
flat-lying residuum-mantled limestone in the Arkansas 
Ozarks: Proceedings, Second Environmental Problems in 
Karst Terranes and Their Solutions, National Water Well 
Association Conference, p. 159–170.

Aley, T.J., and Aley, Cathy, 1987, Groundwater study—
Ozarks National Scenic Riverways: Ozark Underground 
Laboratory, Protem, Mo., National Park Service Contract 
CX 6000–4–0083, 222 p.

Alley, W.M., Healy, R.W., LaBaugh, J.W., and Thomas, E.R., 
2002, Flow and storage in groundwater systems: Science, 
v. 296, no. 5575, p. 1985–1990.

Alley, W.M., Reilly, T.E., and Franke, O.L, 1999, 
Sustainability of ground-water resources: U.S. Geological 
Survey Circular 1186, 79 p.

Androes, D., 2006, The origin and extent of quartz overgrowth 
cements in anomalous Eocene sandstones and siltstones 
within the Wilcox Group on Crowley’s Ridge: Fayetteville, 
University of Arkansas, M.S. thesis, 148 p.

Appelo, C.A.J., and Postma, Dieke, 1999, Geochemistry, 
groundwater, and pollution: Brookfield, Vt., A.A. Bakema 
Publishers, 536 p.

Arkansas Agriculture Department, 2013, About the 
aquaculture division: Arkansas Agriculture Department, 
accessed March 11, 2013, at http://aad.arkansas.gov/
aquaculture/Pages/default.aspx.

http://aad.arkansas.gov/aquaculture/Pages/default.aspx
http://aad.arkansas.gov/aquaculture/Pages/default.aspx


References  313

Arkansas Department of Environmental Quality, 1981, 
Groundwater—Elements of an Arkansas State groundwater 
quality protection strategy: Arkansas Department of 
Environmental Quality Water Division, v. 1, 96 p. (Also 
available at http://www.adeq.state.ar.us/water/branch_
planning/publications.htm.)

Arkansas Department of Environmental Quality, 2012, 
Integrated water quality monitoring and assessment report 
(draft): Arkansas Department of Environmental Quality, 
Water Division, prepared pursuant to Sections 305b and 
303d of the Federal Water Pollution Control Act, accessed 
May 10, 2013, at http://www.adeq.state.ar.us/water/reports_
data.htm.

Arkansas Department of Environmental Quality, 2013a, 
Remedial action trust fund, State priority list: Technical 
Branch, Hazardous Waste Division, accessed May 10, 2013, 
at http://www.adeq.state.ar.us/hazwaste/branch_tech/.

Arkansas Department of Environmental Quality, 2013b, 
Arkansas Brownfield Program: Arkansas Department of 
Environmental Quality, accessed May 10, 2013, at  
http://www.adeq.state.ar.us/hazwaste/bf/brownfield/.

Arkansas Department of Environmental Quality, 2013c, 
The Elective Sites Cleanup Program: Enforcement and 
Inspection Branch, Hazardous Waste Division accessed 
May 10, 2013, at http://www.adeq.state.ar.us/hazwaste/
branch_ie/.

Arkansas Department of Environmental Quality, 2013d, List 
of publications: Water Division, Water Quality Planning 
Branch, accessed May 3, 2013, at http://www.adeq.state.
ar.us/water/branch_planning/publications.htm.

Arkansas Department of Health, 1990, Wellhead protection 
program, State of Arkansas: Department of Health, Division 
of Engineering, September 1990.

Arkansas Department of Health, 2009, Source water 
assessment and protection programs: Arkansas Department 
of Health, Division of Engineering, Source Water Protection 
Program, accessed April 3, 2013, at http://www.healthy.
arkansas.gov/programsServices/environmentalHealth/
Engineering/sourceWaterProtection/Pages/default.aspx.

Arkansas Department of Health, 2013, Drinking water 
information for Arkansas: Arkansas Department of Health, 
accessed April 3, 2013, at http://www.healthy.arkansas.gov/
eng/autoupdates/pwslist0.htm.

Arkansas Game and Fish Commission, 1998, Arkansas 
wildlife—A history, K. Sutton, ed.: University of Arkansas 
Press, 328 p. 

Arkansas Geological Commission, 1980, Ground-water levels 
in observation wells in Arkansas, spring, 1980: Arkansas 
Geological Commission in cooperation with the U.S. 
Geological Survey Water Resources Summary, no. 15, 45 p.

Arkansas Industrial Development Commission, 1980, 
Directory of manufacturers in Arkansas, 1980: Arkansas 
Industrial Development Commission publication, 180 p.

Arkansas Natural Resources Commission, 1990, Water 
management, Arkansas water plan, available at http://anrc.
ark.org/divisions/water-resources-management/arkansas-
water-plan.

Arkansas Natural Resources Commission, 1996, The 
designation of the Sparta aquifer within Bradley, Calhoun, 
Columbia, Ouachita, and Union Counties as a critical 
groundwater area: accessed May 31, 2013, at http://
www.anrc.arkansas.gov/Rules%20and%20Regulations/
orders/1995-1_designation_of_sparta_as%20cgwap.pdf.

Arkansas Natural Resources Commission, 1999, Arkansas 
nonpoint source management plan, 1998–2001, as amended: 
Little Rock, Ark., Arkansas Natural Resources Commission.

Arkansas Natural Resources Commission, 2005, Rules for 
the protection and management of groundwater, Title 
IV, effective 2005: Little Rock, Ark., Arkansas Natural 
Resources Commission.

Arkansas Natural Resources Commission, 2009, Order 
designating the Cache critical groundwater area: Arkansas 
Natural Resources Commission, accessed May 31, 2013, 
at http://www.anrc.arkansas.gov/Rules%20and%20
Regulations/orders/nea_critical_gw_designation_2009.pdf.

Arkansas Natural Resources Commission, 2011, Water law in 
Arkansas: Little Rock, Ark., Arkansas Natural Resources 
Commission, 58 p. 

Arkansas Natural Resources Commission, 2012a, Arkansas 
ground-water protection and management report for 2011: 
Little Rock, Ark., Arkansas Natural Resources Commission, 
139 p. 

Arkansas Natural Resources Commission, 2012b, Status 
report to the Arkansas Legislative Council on the Grand 
Prairie area: Demonstration Project and Bayou Meto Water 
Management District Irrigation Project, accessed April 
2, 2013, at http://www.arkleg.state.ar.us/assembly/2011/
Meeting%20Attachments/000/I10445/Exhibit%20H.9%20
-%20ANRC%20-%20Status%20Report.pdf.

Arkansas Natural Resources Commission, 2013a, Arkansas 
groundwater protection and management report for 2012, a 
supplement to the Little Rock, Ark., Arkansas Water Plan: 
Arkansas Natural Resources Commission, 57 p.

Arkansas Natural Resources Commission, 2013b, Fact 
sheet on well metering law: Arkansas Natural Resources 
Commission, accessed November 25, 2013, at https://static.
ark.org/eeuploads/anrc/fact_sheet_act_1426.pdf.

http://www.adeq.state.ar.us/water/branch_planning/publications.htm
http://www.adeq.state.ar.us/water/branch_planning/publications.htm
http://www.adeq.state.ar.us/water/reports_data.htm
http://www.adeq.state.ar.us/water/reports_data.htm
http://www.adeq.state.ar.us/hazwaste/branch_tech/
http://www.adeq.state.ar.us/hazwaste/bf/brownfield/
%20http://www.adeq.state.ar.us/hazwaste/branch_ie/
%20http://www.adeq.state.ar.us/hazwaste/branch_ie/
http://www.adeq.state.ar.us/water/branch_planning/publications.htm
http://www.adeq.state.ar.us/water/branch_planning/publications.htm
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/sourceWaterProtection/Pages/default.aspx
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/sourceWaterProtection/Pages/default.aspx
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/sourceWaterProtection/Pages/default.aspx
http://www.healthy.arkansas.gov/eng/autoupdates/pwslist0.htm
http://www.healthy.arkansas.gov/eng/autoupdates/pwslist0.htm
http://www.anrc.arkansas.gov/Rules%20and%20Regulations/orders/1995-1_designation_of_sparta_as%20cgwap.pdf
http://www.anrc.arkansas.gov/Rules%20and%20Regulations/orders/1995-1_designation_of_sparta_as%20cgwap.pdf
http://www.anrc.arkansas.gov/Rules%20and%20Regulations/orders/1995-1_designation_of_sparta_as%20cgwap.pdf
http://www.anrc.arkansas.gov/Rules%20and%20Regulations/orders/nea_critical_gw_designation_2009.pdf
http://www.anrc.arkansas.gov/Rules%20and%20Regulations/orders/nea_critical_gw_designation_2009.pdf
http://www.arkleg.state.ar.us/assembly/2011/Meeting%20Attachments/000/I10445/Exhibit%20H.9%20-%20ANRC%20-%20Status%20Report.pdf
http://www.arkleg.state.ar.us/assembly/2011/Meeting%20Attachments/000/I10445/Exhibit%20H.9%20-%20ANRC%20-%20Status%20Report.pdf
http://www.arkleg.state.ar.us/assembly/2011/Meeting%20Attachments/000/I10445/Exhibit%20H.9%20-%20ANRC%20-%20Status%20Report.pdf
https://static.ark.org/eeuploads/anrc/fact_sheet_act_1426.pdf
https://static.ark.org/eeuploads/anrc/fact_sheet_act_1426.pdf


314  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Arkansas Oil and Gas Commission, 2013, General rules and 
regulations, effective February 8, 2013: Little Rock, Ark., 
Arkansas Oil and Gas Commission, accessed April 2, 2013, 
at http://www.aogc.state.ar.us.

Arkansas Pollution Control and Ecology Commission, 
1993, Regulation no. 1—Regulation for the prevention of 
pollution by salt water and other oil field wastes produced 
by wells in all fields or pools, effective March, 16, 1993: 
Little Rock, Ark., Arkansas Pollution Control and Ecology 
Commission, accessed April 4, 2013, at http://www.adeq.
state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2002, 
Regulation no. 20—The Arkansas surface coal mining and 
reclamation code as revised, effective September 26, 2002: 
Little Rock, Ark., Arkansas Pollution Control and Ecology 
Commission, accessed April 4, 2013, at http://www.adeq.
state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2005, 
Regulation no. 17—Arkansas underground injection control 
code, effective February 14, 2005: Little Rock, Ark., 
Arkansas Pollution Control and Ecology Commission, 
accessed April 4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2006, 
Regulation no. 29—Brownfields redevelopment as revised, 
effective March 3, 2006: Little Rock, Ark., Arkansas 
Pollution Control and Ecology Commission, accessed April 
4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 
2008, Regulation no. 22—Solid waste management rules, 
effective April 26, 2008: Little Rock, Ark., Arkansas 
Pollution Control and Ecology Commission, accessed April 
4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2009, 
Regulation no. 12—Storage tank regulations as revised, 
effective December 28, 2009: Little Rock, Ark., Arkansas 
Pollution Control and Ecology Commission, accessed April 
4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2011a, 
Regulation no. 34—State water permit regulation, effective 
September 26, 2011: Little Rock, Ark., Arkansas Pollution 
Control and Ecology Commission, accessed April 4, 2013, 
at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2011b, 
Regulation no. 2—Regulation establishing water quality 
standards for surface waters of the State of Arkansas as 
revised, effective September 26, 2011: Little Rock, Ark., 
Arkansas Pollution Control and Ecology Commission, 
accessed April 4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 
2012a, Regulation no. 23—Hazardous waste management 
as revised, effective August 12, 2012: Little Rock, Ark., 
Arkansas Pollution Control and Ecology Commission, 
accessed April 4, 2013, at http://ww.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2012b, 
Regulation no. 5—Liquid animal waste management 
systems as revised, effective June 22, 2012: Little Rock, 
Ark., Arkansas Pollution Control and Ecology Commission, 
accessed April 4, 2013, at http://www.adeq.state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2012c, 
Regulation no. 15—The Arkansas open-cut mining and land 
reclamation code as revised, effective September 15, 2012: 
Little Rock, Ark., Arkansas Pollution Control and Ecology 
Commission, accessed April 4, 2013, at http://www.adeq.
state.ar.us/regs.

Arkansas Pollution Control and Ecology Commission, 2012d, 
Regulation no. 30—Arkansas remedial action trust fund 
hazardous substances site priority list, effective August 12, 
2012: Little Rock, Ark., Arkansas Pollution Control and 
Ecology Commission, accessed April 4, 2013, at http://
www.adeq.state.ar.us/regs.

Arkansas Soil and Water Conservation Commission, 1991, 
Identification of ground-water vulnerability areas in 
Arkansas: Little Rock, Ark., Arkansas Soil and Water 
Conservation Commission, 12 p.

Arkansas State Board of Health, 2012a, Rules and regulations 
pertaining to public water systems as revised, effective 
March 23, 2012: Little Rock, Ark., Arkansas State Board 
of Health, accessed March 30, 2013, at http://www.healthy.
arkansas.gov/programsServices/environmentalHealth/
Engineering/Pages/RulesRegulations. 

Arkansas State Board of Health, 2012b, Rules and regulations 
pertaining to public water systems as revised, effective 
March 23, 2012: Little Rock, Ark., Arkansas State Board 
of Health, Department of Health Center for Local Public 
Health Branch, Engineering Section, accessed March 30, 
2013, at http://www.healthy.arkansas.gov/programsServices/
environmentalHealth/Engineering/Pages/RulesRegulations.

Arkansas State Planning Board, 1939, Arkansas water 
resources: Little Rock, Ark., Arkansas State Planning 
Board, 92 p.

Arkansas State Plant Board, 2013, Arkansas ground water, 
groundwater pesticide database: Arkansas State Plant 
Board, accessed January 17, 2013, at http://plantboard.
arkansas.gov/Pages/default.aspx. 

Arkansas Water Study Commission, 1956, Water in 
Arkansas—A report on the surface water resources in 
Arkansas: Prepared at the Discretion of the General 
Assembly of Arkansas, 55 p.

http://www.aogc.state.ar.us
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://ww.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.adeq.state.ar.us/regs
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/Pages/RulesRegulations
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/Pages/RulesRegulations
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/Pages/RulesRegulations
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/Pages/RulesRegulations
http://www.healthy.arkansas.gov/programsServices/environmentalHealth/Engineering/Pages/RulesRegulations


References  315

Arkansas Water Well Construction Commission, 2011, 
Arkansas Water Well Construction Act, chapter 50 of the 
Arkansas Code, Title 17: Arkansas Water Well Construction 
Commission, accessed on May 10, 2013, at http://www.
arkansas.gov/awwcc/2011_law.pdf. 

Arthur, J.K., 2001, Hydrogeology, model description, and 
flow analysis of the Mississippi River alluvial aquifer in 
northwestern Mississippi: U.S. Geological Survey Water-
Resources Investigations Report, 2001–4035, 47 p.

Arthur, J.K., and Taylor, R.E., 1990, Definition of the 
geohydrologic framework and preliminary simulation of the 
ground-water flow in the Mississippi embayment aquifer 
system, Gulf Coastal Plain, United States: U.S. Geological 
Survey Water-Resources Investigations Report 86–4364, 
97 p.

Arthur, J.K., and Taylor, R.E., 1998, Ground-water flow 
analysis of the Mississippi embayment aquifer system, 
South-Central United States: U.S. Geological Survey 
Professional Paper, 1416–I, 148 p.

Baker, N.T., 1990, Summary and analysis of water-use data 
collection in eastern Arkansas: U.S. Geological Survey 
Water-Resources Investigations Report 90–4177, 25 p.

Baker, N.T., Manning, C.A., and Beavers, E.A., 1991, 
Inventory of public water supplies in Arkansas: U.S. 
Geological Survey Open-File Report 91–247, 157 p.

Baker, R.C., 1955, Arkansas’ ground-water resources: 
Arkansas Geological and Conservation Commission in 
cooperation with the U.S. Geological Survey Circular, no. 1, 
16 p.

Baker, R.C., Hewitt, F.A., and Billingsley, G.A., 1948, 
Ground-water resources of the El Dorado area, Union 
County, Arkansas: University of Arkansas Bulletin, v. 42, 
no. 12, 39 p.

Bangladesh Agricultural Development Corporation, 1992, 
Final report of the Deep Tubewell II Project, v. 2.1, Natural 
Resources: Report prepared for the Bangladesh Agricultural 
Development Corporation and Overseas Development 
Administration (United Kingdom), Mott MacDonald Ltd. 
and Hunting Technical Services, 401 p.

Barlow, P.M., and Leake, S.A., 2012, Streamflow depletion 
by wells—Understanding and managing the effects of 
groundwater pumping on streamflow: U.S. Geological 
Survey Circular 1376, 84 p.

Basile-Doelsch, D.I., Meunier, J.D., and Parron, Claude, 2005, 
Another continental pool in the terrestrial silicon cycle: 
Nature, v. 433, no. 7024, p. 399–402.

Bates, B.C., Kundzewicz, Z.W., Wu, Shaohong, and Palutikof, 
J.P., 2008, Climate change and water: Geneva, Switzerland, 
Technical Paper VI of the Intergovernmental Panel on 
Climate Change (IPCC), IPCC Secretariat, 210 p. 

Beaver Water District, 2010, Beaver Lake and its watershed: 
Beaver Water District, accessed October 9, 2012, at http://
www.bwdh2o.org/.

Bedinger, M.S., Emmett, L.F., and Jeffery, H.G., 1963, 
Ground-water potential of the alluvium of the Arkansas 
River between Little Rock and Fort Smith, Arkansas: U.S. 
Geological Survey, Water-Supply Paper, 1669–L, 29 p. 

Bedinger, M.S., and Jeffery, H.G., 1964, Ground water in the 
Lower Arkansas River Valley, Arkansas: U.S. Geological 
Survey Water-Supply Paper 1669–V, 17 p.

Bedinger, M.S., and Reed, J.E., 1961, Geology and ground-
water resources of Desha and Lincoln Counties, Arkansas: 
Arkansas Geology and Conservation Commission Water 
Resources Circular 6, 129 p.

Bedinger, M.S., Stephens, J.W., and Edds, Joe, 1960, Decline 
of water levels in the Pine Bluff area: U.S. Geological 
Survey in cooperation with Arkansas Geological and 
Conservation Commission Special Ground-Water Report 
Number 2, 10 p.

Bell, Robert, 2010, History of U.S. aquaculture has roots in 
Arkansas: Arkansas Business, accessed December 11, 2012, 
http://www.arkansasbusiness.com/article/36243/history-of-
us-aquaculture-has-roots-in-arkansas?page=all.

Bolyard, S.E., 2007, Migration of landfill contaminants in a 
tilted-block mantled-karst setting in northwestern Arkansas: 
Fayetteville, University of Arkansas, M.S. thesis, 69 p.

Boswell, E.H., Cushing, E.M., Hosman, E.L., and Jeffery, 
H.G., 1968, Quaternary aquifers in the Mississippi 
embayment, with discussion on quality of the water: U.S. 
Geological Survey Professional Paper 448–E, 15 p.

Boswell, E.H., Moore, G.K., MacCary, L.M., Jeffery, H.G., 
and others, 1965, Water resources of the Mississippi 
embayment—Cretaceous aquifers in the Mississippi 
embayment, with discussions on quality of the water: U.S. 
Geological Survey Professional Paper 448–C, 37 p.

Bowman, Steve, and Wright, Steve, 1999, Arkansas Duck 
Hunter’s Almanac: Fayetteville, Ark., Ozark Delta Press, 
272 p.

Brahana, J.V., 1982, Two-dimensional digital groundwater 
model of the Memphis Sand and equivalent units, 
Tennessee, Arkansas, Mississippi: U.S. Geological Survey 
Open-File Report 82–99, 55 p.

http://www.arkansas.gov/awwcc/2011_law.pdf
http://www.arkansas.gov/awwcc/2011_law.pdf
http://www.bwdh2o.org/
http://www.bwdh2o.org/
http://www.arkansasbusiness.com/article/36243/history-of-us-aquaculture-has-roots-in-arkansas?page=all
http://www.arkansasbusiness.com/article/36243/history-of-us-aquaculture-has-roots-in-arkansas?page=all


316  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Brahana, J.V., and Broshears, R.E., 1989, Hydrogeology and 
ground-water flow in the Memphis and Fort Pillow aquifers 
in the Memphis area, Tennessee: U.S. Geological Survey 
Water-Resources Investigations Report 89–4131, 56 p.

Brahana, J.V., and Davis, R.K., 1998, Methodology for 
delineating ground-water recharge areas of springs in 
the carbonate-rock terrane of northwest Arkansas, and 
application to five separate spring basins within the region, 
in Davis, R.K., Brahana, J.V., and Johnston, J.S., eds., 
Ground water in northwest Arkansas—Minimizing nutrient 
contamination from non-point sources in karst terrane: 
Final report for tasks 94–300 and 95–300 to Arkansas Soil 
and Water Conservation Commission for EPA, Project 
#C9996103–02 and C9996102–03, 56 p.

Brahana, J.V., Gonthier, G.J., and Remsing, L.M., 1991, 
Hydrogeologic data for Boone County, Arkansas: U.S. 
Geological Survey Open-File Report 91–518, 36 p.

Brahana, J.V., Leidy, V.A., Lindt, J.M., and Hodge, S.A., 1993, 
Hydrogeologic data for Carroll County, Arkansas: U.S. 
Geological Survey Open-File Report 93–150, 32 p.

Brahana, J.V., and Mesko, T.O., 1988, Hydrogeology and 
preliminary assessment of regional flow in the upper 
Cretaceous and adjacent aquifers in the northern Mississippi 
embayment: U.S. Geological Survey Water-Resources 
Investigations Report, 87–4000, 65 p.

Brahana, J.V., Tennyson, Rodney, Terry, Jim, Hays, P.D., and 
Pollock, Erik, 2009, Reactivated basement faulting as a 
hydrogeologic control of hypogene speleogenesis in the 
southern Ozarks of Arkansas, U.S.A., in Stafford, Kevin, 
ed., Advances in hypogene karst studies: National Cave and 
Karst Research Institute Symposium 1, p. 99–110.

Brahana, J.V., Ting, T.E., Mohammed Al-Qinna, Murdoch, 
J.F., Davis, R.K., Laincz, Jozef, Killingbeck, J.J., Szilvagyi, 
Eva, Doheny-Skubic, Margaret, Chaubey, Indrajeet, 
Hays, P.D., and Thomas, Gregg, 2005, Quantification of 
hydrologic budget parameters for the vadose zone and 
epikarst in mantled karst, in Kuniansky, E.L., ed., U.S. 
Geological Survey Karst Interest Group, Proceedings, 
Rapid City, South Dakota, September 12–15, 2005: U.S. 
Geological Survey Scientific Investigations Report 2005–
5160, p. 144–152.

Brahana, J.V., 2011a, Karst hydrogeology of the southern 
Ozarks in Kuniansky, E.L., ed., U.S. Geological Survey 
Karst Interest Group, Proceedings, Fayetteville, Ark., 
April 26–29, 2011: U.S. Geological Survey Scientific 
Investigations Report 2011–5031, p. 119

Brahana, J.V., 2011b, Ten relevant karst hydrogeologic 
insights gained from 15 years of in situ field studies at the 
Savoy Experimental Watershed in Kuniansky, E.L., ed., 
U.S. Geological Survey Karst Interest Group, Proceedings, 
Fayetteville, Ark., April 26–29, 2011: U.S. Geological 
Survey Scientific Investigations Report 2011–5031, 
p. 132–141

Branner, G.C., 1937, Data on springs in Arkansas: Arkansas 
Geological and Conservation Commission unnumbered 
series, 127 p.

Brannon, J.C., Podosek, F.A., and Cole, S.C., 1996, 
Radiometric dating of Mississippi Valley-type ore deposits, 
in Sangster, D.F., ed., Carbonate hosted lead-zinc deposits: 
Society of Economic Geologists Special Publication 4, 
p. 536–545.

Broom, M.E., Kraemer, T.F., and Bush, W.V., 1984, A 
reconnaissance study of the saltwater contamination in 
the El Dorado aquifer, Union County, Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
84–4012, 47 p.

Broom, M.E., and Lyford, F.P., 1981, Alluvial aquifer of the 
Cache and St. Francis River Basins, northeastern Arkansas: 
U.S. Geological Survey Open-File Report 81–476, 48 p.

Broom, M.E., and Lyford, F.P., 1982, Alluvial aquifer of the 
Cache and St. Francis River Basins, northeastern Arkansas: 
Arkansas Geological Commission Circular No. 13, 48 p., 
13 pls.

Broom, M.E., and Reed, J.E., 1973, Hydrology of the Bayou 
Bartholomew alluvial aquifer-stream system, Arkansas: 
U.S. Geological Survey Open-File Report 73–34, 91 p.

Bryant, C.T., Ludwig, A.H., and Morris, E.E., 1985, Ground-
water problems in Arkansas: U.S. Geological Survey Water-
Resources Investigations Report 85–4010, 24 p.

Buckalew, A.R., and Buckalew, R.B., 1974, The discovery 
of oil in south Arkansas, 1920–1924: Arkansas Historical 
Quarterly, v. 32, p. 195–208.

Caplan, W.M., 1954, Subsurface geology and related oil 
and gas possibilities of northeastern Arkansas: Arkansas 
Resources and Development Commission Bulletin 20, 
124 p.

Caplan, W.M., 1960, Subsurface geology of pre-Everton 
rocks in northern Arkansas: Arkansas Geological and 
Conservation Commission Information Circular 21, 17 p.

Cardon, G.E., and Mortvedt, J.J., 2001, Salt affected soils: 
Fort Collins, Colo., Colorado State University Cooperative 
Extension Service, 5 p.

Chapelle, F.H., 2001, Ground-water microbiology and 
geochemistry (2d ed.): New York, John Wiley and Sons, 
Inc., 477 p.

Chapelle, F.H., Bradley, P.M., Thomas, M.A., and McMahon, 
P.B., 2009, Distinguishing iron-reducing from sulfate-
reducing conditions: Ground Water, v. 47, no. 2, p. 300–305.

Chowdhury, A.A.F., 2002, The impact of the acreage allotment 
program on rice farming: International Advances in 
Economic Research, v. 8, no. 1, p. 49–57.



References  317

Clark, B.R., and Hart, R.M., 2009, The Mississippi 
Embayment Regional Aquifer Study (MERAS)—
Documentation of a groundwater-flow model constructed 
to assess water availability in the Mississippi embayment: 
U.S. Geological Survey Scientific Investigations Report 
2009–5172, 61 p.

Clark, B.R., Hart, R.M., and Gurdak, J.J., 2011a, Groundwater 
availability of the Mississippi embayment: U.S. Geological 
Survey Professional Paper 1785, 62 p.

Clark, B.R., Westerman, D.A., and Fugitt, D.T., 2011b, 
Simulation of the effects of groundwater withdrawals on 
water-level altitudes in the Sparta aquifer in the Bayou 
Meto-Grand Prairie area of eastern Arkansas, 2007–37: 
U.S. Geological Survey Scientific Investigations Report 
2011–5215, 9 p.

Clark, B.R., Westerman, D.A., and Fugitt, D.T., 2013, 
Enhancements to the Mississippi Embayment Regional 
Aquifer Study (MERAS) groundwater flow model and 
simulations of sustainable water-level scenarios: U.S. 
Geological Survey Scientific Investigations Report 2013–
5161, 36 p.

Cole, E.F., and Morris, E.E., 1986, Water resources of the 
Ouachita National Forest, Arkansas: U.S. Geological 
Survey Water-Resources Investigations Report 86–4166, 
1 sheet.

Conrad, T.A., 1856, Observations on the Eocene deposit of 
Jackson, Mississippi, with descriptions of thirty-four new 
species of shells and corals: Philadelphia Academy of 
Natural Sciences, Proceedings, v. 7, p. 257–258.

Cordova, R.M., 1963, Reconnaissance of the ground-water 
resources of the Arkansas Valley region: U.S. Geological 
Survey Water-Supply Paper 1669–BB, 33 p.

Coughlin, T.L., 1975, Geologic and environmental factors 
affecting groundwater chemistry in north-central 
Washington County, Arkansas: Fayetteville, University of 
Arkansas, M.S. thesis, 130 p.

Counts, H.B., 1957, Ground-water resources of parts of 
Lonoke, Prairie, and White Counties, Arkansas: Arkansas 
Geology and Conservation Commission Water Resources 
Circular 5, 65 p. 

Counts, H.B., and Engler, K., 1954, Changes in water levels 
in deposits of Quaternary age in eastern Arkansas from 
1938–1953: University of Arkansas, Agriculture Experiment 
Station Report Series 42, 11 p.

Counts, H.B., Tait, D.B., Klein, H., and Billingsley, G.A., 
1955, Ground-water resources in a part of southwestern 
Arkansas: Arkansas Geological Commission Water 
Resources Circular, no. 2, 35 p. 

Cox, G.D., Ogden, A.E., and Slavik, Gretta, 1980, 
Contamination of Boone-St. Joe Limestone groundwater 
by septic tanks and chicken houses: Arkansas Academy of 
Science Proceedings, v. 34, p. 41–44.

Cox, R.T., 2009, Ouachita, Appalachian, and ancestral Rockies 
deformations recorded in mesoscale structures on the 
foreland Ozark plateaus: Tectonophysics, v. 474, no. 3–4, 
p. 674–683.

Crider, A.F., 1906, Drainage of wetlands in Arkansas by wells: 
U.S. Geological Survey Water-Supply Paper 160, p. 54–58.

Crider, A.F., and Johnson, L.C., 1906, Summary of the 
underground-water resources of Mississippi: U.S. 
Geological Survey Water-Supply Paper 159, 86 p.

Cushing, E.M., Boswell, B.H., and Hosman, R.L., 1964, 
General geology of the Mississippi embayment: U.S. 
Geological Survey Professional Paper 448–B, 28 p.

Czarnecki, J.B., 2006a, Effects of proposed additional 
ground-water withdrawals from the Mississippi River 
Valley alluvial aquifer on water levels in Lonoke County, 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2006–5275, 6 p.

Czarnecki, J.B., 2006b, Simulation of various management 
scenarios of the Mississippi River Valley alluvial aquifer in 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2006–5052, 14 p.

Czarnecki, J.B., 2007, Simulated ground-water withdrawals 
by Cabot WaterWorks from the Mississippi River Valley 
alluvial aquifer, Lonoke County, Arkansas: U.S. Geological 
Survey Scientific Investigations Report 2007–5030, 39 p.

Czarnecki, J.B., 2008, Evaluation of selected model 
constraints and variables on simulated sustainable yield 
from the Mississippi River Valley alluvial aquifer system in 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2008–5138, 21 p.

Czarnecki, J.B., 2009, Effects of potential changes in 
groundwater withdrawals from the Sparta aquifer on 
water-level altitudes in Jefferson County, Arkansas: U.S. 
Geological Survey Scientific Investigations Report 2009–
5234, 8 p.

Czarnecki, J.B., 2010, Groundwater-flow assessment of the 
Mississippi River Valley alluvial aquifer of northeastern 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2010–5210, 33 p.

Czarnecki, J.B., Bolyard, S.E., Hart, R.M., and Clark, 
J.M., 2014, Digital surfaces and thicknesses of selected 
hydrogeologic units within the Ozark Plateaus aquifer 
system, northwestern Arkansas: U.S. Geological Survey 
Scientific Investigations Report 2013–5208, 25 p.



318  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Czarnecki, J.B., Clark, B.R., and Reed, T.B., 2003, 
Conjunctive-use optimization model of the Mississippi 
River Valley alluvial aquifer of northeastern Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
03–4230, 29 p.

Czarnecki, J.B., Clark, B.R., and Stanton, G.P., 2003, 
Conjunctive-use optimization model of the Mississippi 
River Valley alluvial aquifer of southeastern Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
03–4233, 26 p. 

Czarnecki, J.B., Gillip, J.A., Jones, P.M., and Yeatts, D.S., 
2009, Groundwater-flow model of the Ozark Plateau aquifer 
system, northwestern Arkansas, southeastern Kansas, 
southwestern Missouri, and northeastern Oklahoma: U.S. 
Geological Survey Scientific Investigations Report 2009–
5148, 62 p. 

Czarnecki, J.B., Hays, P.D., and McKee, P.W., 2012, The 
Mississippi River Valley alluvial aquifer in Arkansas—A 
sustainable water resource?: U.S. Geological Survey Fact 
Sheet 041–02, 4 p.

Czarnecki, J.B., Pugh, A.L., and Blackstock, J.M., 2013, 
Potentiometric surface of the Ozark aquifer in northern 
Arkansas, 2010: U.S. Geological Survey Scientific 
Investigations Report 2014–5013, 16 p.

Czarnecki, J.B., and Schrader, T.P., 2013, Effects of recent 
climate variability on groundwater levels in eastern 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2012–5258, 17 p.

Dall, W.H., 1898, A table of the North American Tertiary 
horizons, correlated with one another and those of Western 
Europe, with annotations: U.S. Geological Survey 18th 
Annual Report, part 2, p. 323–348.

Dane, C.H., 1929, Upper Cretaceous formations of 
southwestern Arkansas: Arkansas Geological Survey 
Bulletin 1, 215 p.

Davies, J., and Exley, C., 1992, Hydrochemical character 
of the main aquifer units of central and north-eastern 
Bangladesh and possible toxicity of groundwater to fish and 
humans, final report: British Geological Survey Technical 
Report WD/92/43R, 70 p.

Davis, R.K., Brahana, J.V., and Johnston, J.S., 2000, Ground 
water in northwest Arkansas—Minimizing nutrient 
contamination from non-point sources in karst terrane: 
Fayetteville, Ark., University of Arkansas, Arkansas Water 
Resources Center, no. MSC–288, 69 p.

Davis, R.K., Hamilton, S., and Brahana, J.V., 2005, 
Escherichia coli survival in springs and streams of mantled 
karst aquifers, northwest Arkansas: Journal of American 
Water Resources Association, v. 41, n. 6, p. 1279–1287.

Davis, R.K., and Shephard, S., 2010, Beaver Lake and its 
watershed 2010, Beaver Water District, 44 p., accessed 
October 9, 2012, at http://www.bwdh2o.org/wp-content/
uploads/2012/03/2010-FINAL-Beaver-Lake-Watershed-
Report.pdf.

Dintelmann, D., Gutierrez, M., and Gouzie, D., 2006, 
Groundwater potentiometric decline in the Springfield, 
Missouri area: Environmental Geology, v. 50, no. 4, 
p. 541–549.

Dollof, J.H., Rozendal, R.A., Siratovich, E.N., Swain, F.M., 
Jr., and Woncik, J., 1967, Subsurface upper Cretaceous 
stratigraphy of southwestern Arkansas: Gulf Coast 
Association of Geological Survey Transactions, v. 17, 
p. 76–104.

Drogue, C., 1980, Essai d’identification d’un type de 
structure de magasins carbonates fissures: Application 
à l’interprétation de certains aspects du fonctionnement 
hydrogéologìque: Mém sér Soc Géol France, v. 11,  
p. 101–108.

Edds, Joe, and Fitzpatrick, D.J., 1984a, Maps showing the 
altitude of the potentiometric surface and changes in the 
water levels of the alluvial aquifer in eastern Arkansas, 
spring 1983: U.S. Geological Survey Water-Resources 
Investigations Report 84–4264, 1 sheet.

Edds, Joe, and Fitzpatrick, D.J., 1984b, Maps showing altitude 
of the potentiometric surface and changes in water levels 
of the Sparta Sand and Memphis Sand aquifers in eastern 
Arkansas, spring 1983: U.S. Geological Survey Water-
Resources Investigations Report 84–4265, 1 sheet.

Edds, Joe, and Fitzpatrick, D.J., 1985, Maps showing altitude 
of the potentiometric surface and changes in water levels 
of the Sparta Sand and Memphis Sand aquifers in eastern 
Arkansas, spring 1984: U.S. Geological Survey Water-
Resources Investigations Report 85–4223, 1 sheet.

Edds, Joe, and Fitzpatrick, D.J., 1986, Maps showing altitude 
of the potentiometric surface and changes in water levels 
of the Sparta Sand and Memphis Sand aquifers in eastern 
Arkansas, spring 1985: U.S. Geological Survey Water-
Resources Investigations Report 86–4084, 1 sheet.

Edds, Joe, and Fitzpatrick, D.J., 1989, Altitude of the 
potentiometric surface and changes in water levels in the 
Sparta-Memphis aquifer in eastern and southern Arkansas, 
spring 1986: U.S. Geological Survey Water-Resources 
Investigations Report 88–4042, 1 sheet.

Edds, Joe, and Remsing, L.M., 1986, Ground-water levels in 
Arkansas, spring 1986: U.S. Geological Survey Open-File 
Report 86–406–W, 62 p.

Emmett, L.F., Skelton, John, Luckey, R.R., and Miller, D.E., 
and others, 1978, Water resources and geology of the 
Springfield area, Missouri: Missouri Department of Natural 
Resources, 160 p.



References  319

Encyclopedia of Arkansas, 2013, Lake Georgia-Pacific in The 
encyclopedia of Arkansas history and culture: Encyclopedia 
of Arkansas, Central Arkansas Library System, accessed 
September 10, 2013, at http://www.encyclopediaofarkansas.
net/encyclopedia/media-detail.aspx?mediaID=7071.

Engle, C.R., 2012, Aquaculture in The encyclopedia of 
Arkansas history and culture: Encyclopedia of Arkansas, 
Central Arkansas Library System, accessed April 13, 2013, 
at http://www.encyclopediaofarkansas.net/encyclopedia/
entry-detail.aspx?entryID=3640.

Engler, Kyle, 1958, Water levels in rice irrigation wells in the 
Grand Prairie region: Arkansas Farm Research, May–June 
1958, v. 7, 12 p.

Engler, Kyle, Bayley, F.H., and Sniegocki, R.T., 1963, Studies 
of artificial recharge in the Grand Prairie region, Arkansas 
environment and history: U.S. Geological Survey Water-
Supply Paper 1615–A, 32 p.

Engler, Kyle, Thompson, D.G., and Kazmann, R.G., 1945, 
Groundwater supplies for rice irrigation in the Grand 
Prairie region, Arkansas: University of Arkansas, College of 
Agriculture, Agricultural Experiment Station Bulletin, no. 
457, 56 p.

Fancher, G.H., and Mackay, D.K., 1946, Secondary recovery 
of petroleum in Arkansas: Report to the 56th General 
Assembly of the State of Arkansas under the auspices of the 
Arkansas Oil and Gas Commission, p. 245–250. 

Fenneman, N.M., 1938, Physiography of eastern United 
States: New York, McGraw-Hill Book Co., Inc., 714 p.

Fetter, C.W., 1988, Applied hydrogeology (2d ed.): New York, 
Macmillan Publishing Company, 592 p. 

Fisk, H.N., 1944, Geological investigation of the alluvial 
aquifer of the lower Mississippi River: U.S. Department of 
the Army, Mississippi River Commission, 78 p.

Fisk, H.N., 1947, Fine-grained alluvial deposits and their 
effects on Mississippi River activity: U.S. Army Corps of 
Engineers, Waterways Experiment Station, 82 p.

Fitzpatrick, D.J., 1985, Occurrence of saltwater in the 
alluvial aquifer in the Boeuf-Tensas Basin, Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
85–4029, 1 sheet.

Fitzpatrick, D.J., 1990, A preliminary assessment of the 
potential for artificial recharge in eastern Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
90–4123, 31 p.

Fitzpatrick, D.J., Kilpatrick, J.M., and McWreath, Harry, 
1990, Geohydrologic characteristics and simulated response 
to pumping stresses in the Sparta aquifer in east-central 
Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 88–4201, 50 p.

Freeze, R.A., and Cherry, J.A., 1979, Groundwater: New 
Jersey, Prentice-Hall, 604 p.

Freiwald, D.A., 1984, Average annual precipitation and runoff 
in Arkansas, 1951–80: U.S. Geological Survey Water-
Resources Investigations Report 84–4363, 1 sheet.

Freiwald, D.A., 1987, Streamflow gain and loss of selected 
streams in northern Arkansas: U.S. Geological Survey 
Water-Resources Investigations Report 86–4185, 4 sheets.

Freiwald, D.A., and Grosz, G.D., 1988, Effects of fluctuating 
river-pool stages on ground-water levels in the adjacent 
alluvial aquifer in the lower Arkansas River, Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
87–4279, 14 p.

Freiwald, D.A., and Johnson, S.F., 2007, Monitoring of 
Sparta aquifer recovery in southern Arkansas and northern 
Louisiana, 2003–07: U.S. Geological Survey Fact Sheet 
2007–3102, 4 p.

Freiwald, D.A., and Plafcan, Maria, 1987, Ground-water 
levels in Arkansas, spring 1987: U.S. Geological Survey 
Open-File Report 87–459, 66 p.

Frezon, S.E., and Glick, E.E., 1959, Pre-Atoka rocks of 
northern Arkansas: U.S. Geological Survey Professional 
Paper 314–H, 18 p.

Funkhouser, J.E., Little, P.R., Brahana, J.V., Kresse, T.M., 
Anderson, M., Formica, S., and Huetter, T., 1999, 
Methodology to study the effects of animal production in 
mantled karst aquifers of the southern Ozarks, in Palmer, 
A.N., Palmer, M.V., and Sasowsky, I.D., eds., Karst 
modeling: Special Publication 5, Karst Waters Institute, 
Charles Town, W. Va., p. 255–258.

Gates, J.B., 2005, Groundwater irrigation in the development 
of the Grand Prairie rice industry, 1896–1950: Papers in the 
Earth and Atmospheric Sciences, paper 172, p. 394–413.

Ghasemizadeh, Reza, Hellweger, Ferdinand, Butscher, 
Christoph, Padilla, Ingrid, Vesper, Dorothy, Field, Malcolm, 
and Alshawabkeh, Akram, 2012, Review—Groundwater 
flow and transport modeling of karst aquifers, with 
particular reference to the North Coast Limestone aquifer 
system of Puerto Rico: Hydrogeology Journal, v. 20, no. 8, 
p. 1441–1461.

Ghil, Michael, 2002, Natural climate variability, in Mac-
Craken, M.C., and Perry, J.S., eds., Encyclopedia of global 
environmental change—Volume 1, the Earth system—
Physical and chemical dimensions of global environmental 
change: Chichester, John Wiley and Sons, p. 544–549.

Gillip, J.A., 2007, The effects of land-use change on water 
quality and speleogenesis in Ozark cave systems—A 
paired cave study of Civil War and Copperhead Caves, 
northwestern Arkansas: Fayetteville, University of 
Arkansas, M.S. thesis, 77 p.

http://www.encyclopediaofarkansas.net/encyclopedia/media-detail.aspx?mediaID=7071
http://www.encyclopediaofarkansas.net/encyclopedia/media-detail.aspx?mediaID=7071
http://www.encyclopediaofarkansas.net/encyclopedia/entry-detail.aspx?entryID=3640
http://www.encyclopediaofarkansas.net/encyclopedia/entry-detail.aspx?entryID=3640
https://library.lehigh.edu/asa2.0/Record/667126
https://library.lehigh.edu/asa2.0/Record/667126


320  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Gillip, J.A., and Czarnecki, J.B., 2009, Validation of a ground-
water flow model of the Mississippi River Valley alluvial 
aquifer using water-level and water-use data for 1998–2005 
and evaluation of water-use scenarios: U.S. Geological 
Survey Scientific Investigations Report 2009–5040, 22 p.

Gilmour, J.T., 2000, Water quality in rice production: B.R. 
Wells Rice Research Studies 2000, Arkansas Agricultural 
Experiment Station Research Series, no. 485, p. 171–177.

Gonthier, G.M., 2003, Quality of ground water in Pleistocene 
and Holocene subunits of the Mississippi River Valley 
alluvial aquifer, 1998: U.S. Geological Survey Water-
Resources Investigations Report 03–4202, 84 p.

Gonthier, G.M., and Mahon, G.L., 1993, Thickness of the 
Mississippi River Valley confining unit, eastern Arkansas: 
U.S. Geological Survey Water-Resources Investigations 
Report 92–4121, 4 sheets.

Gordon, Mackenzie, Jr., Tracey, J.I., Jr., and Ellis, M.W., 1958, 
Geology of the Arkansas bauxite region: U.S. Geological 
Survey Professional Paper 299, 268 p.

Gott, J.D., 1975, Soil survey of Mark Twain National Forest 
area, Missouri: U.S. Department of Agriculture, Soil Survey 
Report, p. 47–50.

Griffis, C.L., 1972, Groundwater surface-water integration 
study in the Grand Prairie of Arkansas: Arkansas Water 
Resources Research Center, no. 11, 330 p.

Grohskopf, J.G., and McCracken, Earl, 1949, Insoluble 
residues of some Paleozoic formations of Missouri, their 
preparation, characteristics, and application: Missouri 
Geological Survey and Water Resources Report of 
Investigations, no. 10, 39 p.

Grosz, G.D., Terry, J.E., and Hall, A.P., 1988, Hydrology of 
the lower Little Red River, Arkansas, and a procedure for 
estimating available streamflow: U.S. Geological Survey 
Water-Resources Investigations Report 88–4008, 106 p.

Guccione, M.J., Prior, W.L., and Rutledge, E.M., 1986, The 
Tertiary and Quaternary geology of Crowley’s Ridge—A 
guidebook: Arkansas Geological Commission Guidebook 
86–4, 39 p.

Halberg, H.N., 1972, Use of water in Arkansas, 1970: State 
of Arkansas Geological Commission, Water Resources 
Summary, no. 7, 17 p.

Halberg, H.N., 1977, Use of water in Arkansas, 1975: State 
of Arkansas Geological Commission Water Resources 
Summary, no. 9, 28 p.

Halberg, H.N., Bryant, C.T., and Hines, M.S., 1968, Water 
resources of Grant and Hot Spring Counties, Arkansas: U.S. 
Geological Survey Water-Supply Paper 1857, 64 p.

Halberg, H.N., and Reed, J.E., 1964, Ground water resources 
of eastern Arkansas in the vicinity of U.S. Highway 70: U.S. 
Geological Survey Water-Supply Paper 1779–V, 38 p.

Halberg, H.N., and Stephens, J.W., 1966, Use of water in 
Arkansas, 1965: State of Arkansas Geological Commission 
Water Resources Summary, no. 5, 12 p.

Hale, H., 1926, City water supplies of Arkansas: Fayetteville, 
Ark., University of Arkansas Engineering Experiment 
Station Bulletin, no. 2, 100 p.

Hale, H., Baker, R.C., Walling, I.W., Parrish, D.M., 
Billingsley, G.A., 1947, Public water supplies of Arkansas: 
Fayetteville, Ark., University of Arkansas Bulletin, 
Research Series, no. 11, 104 p.

Haley, B.R., Glick, E.E., Bush, W.V., Clardy, B.F., Stone, 
C.G., Woodward, M.B., and Zachry, D.L., 1993, Geologic 
map of Arkansas: U.S. Geological Survey, 1 sheet.

Hall, A.P., and Holland, T.W., 1984, Water use in Arkansas, 
1981: U.S. Geological Survey Water Resources 
Investigation 84–4070, 1 sheet.

Hanson, R.T., Newhouse, M.W., and Dettinger, M.D., 2004, A 
methodology to assess relations between climatic variability 
and variations in hydrologic time series in the southwestern 
United States: Journal of Hydrology, v. 287, no. 1–4, 
p. 252–269.

Harrington, A.D., and Childers, R.A., 1985, Arkansas 
directory of manufacturers (1984 ed.): Arkansas Industrial 
Development Foundation, 324 p.

Hart, R.M., and Clark, B.R., 2008, Geophysical log database 
for the Mississippi Embayment Regional Aquifer Study 
(MERAS): U.S. Geological Survey Scientific Investigations 
Report 2008–5192, 8 p.

Hart, R.M., Clark, B.R., and Bolyard, S.E., 2008, Digital 
surfaces and thicknesses of selected hydrogeologic units 
within the Mississippi Embayment Regional Aquifer Study 
(MERAS): U.S. Geological Survey Scientific Investigations 
Report 2008–5098, 33 p.

Harvey, E.J., 1980, Ground water in the Springfield-Salem 
Plateaus of southern Missouri and northern Arkansas: U.S. 
Geological Survey Water-Resources Investigations 80–101, 
66 p.

Hays, P.D., 1999, Sustainable yield estimation for the Sparta 
aquifer in Union County, Arkansas: U.S. Geological Survey 
Water-Resources Investigations Report 99–4274, 18 p.

Hays, P.D., 2000, Sustainable-yield estimation for the Sparta 
Aquifer in Union County, Arkansas: U.S. Geological Survey 
Water-Resources Investigations Report 99–4274, 17 p.

Hays, P.D., 2001, Simulated response to recharge 
augmentation of the Sparta aquifer in southeastern 
Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 01–4039, 14 p.



References  321

Hays, P.D., and Fugitt, D.T., 1999, The Sparta aquifer in 
Arkansas’ critical ground-water areas—Response of the 
aquifer to supplying future water needs: U.S. Geological 
Survey Water-Resources Investigations Report 99–4075, 
6 p.

Hays, P.D., Lovelace, J.K., and Reed, T.B., 1998, Simulated 
response to pumping stress in the Sparta aquifer of 
southeastern Arkansas and north-central Louisiana, 
1998–2027: U.S. Geological Survey Water-Resources 
Investigations Report 98–4121, 25 p.

Hays, P.D., and McKee, P.W., 2003, The Sparta aquifer—A 
sustainable regional resource?: U.S. Geological Survey Fact 
Sheet FS–111–02, 4 p.

Healy, R.W., 2010, Estimating groundwater recharge: 
Cambridge, New York, Cambridge University Press, 256 p.

Helsel, D.R., and Hirsch, R.M., 2002, Statistical methods 
in water resources: U.S. Geological Survey Techniques 
of Water-Resources Investigations, book 4, chap. A3, 
522 pages.

Hem, J.D., 1989, Study and interpretation of the chemical 
characteristics of natural water (3d ed.): U.S. Geological 
Survey Water-Supply Paper 2254, 263 p.

Henry, C., Daniels, M., and Hardke, J., 2013, Water 
management, in Hardke, J.T., ed., Arkansas rice production 
handbook: University of Arkansas Cooperative Extension 
Service, Little Rock, Ark., p. 103–122.

Hewitt, F.A., Baker, R.C., and Billingsley, G.A., 1949, 
Ground-water resources of Ashley County, Arkansas: 
Arkansas University, Institute of Science and Technology, 
Research Series 14, 35 p.

Hill, R.T., 1888, The Neozoic geology of southwestern 
Arkansas, in Annual report of the Geological Survey of 
Arkansas: Little Rock, Ark., Press Printing Co., v. 2, 
p. 1–259.

Hines, M.S., 1975, Flow-duration and low-flow frequency 
determinations of selected Arkansas streams: Arkansas 
Geological Survey, Water Resources Circular 12, 66 p.

Hines, M.S., Plebuch, R.O., and Lamonds, A.G., 1972, 
Water resources of Clay, Greene, Craighead, and Poinsett 
Counties, Arkansas: U.S. Geological Survey Hydrologic 
Atlas 337, 2 maps.

Hobza, C.M., 2005, Ground-water quality near a swine 
waste lagoon in a mantled karst terrane in northwestern 
Arkansas: Fayetteville, University of Arkansas, M.S. thesis, 
76 p.

Holland, T.W., 1981, Use of water in Arkansas, 1980: State 
of Arkansas Geological Commission Water Resources 
Summary, no. 14, 30 p.

Holland, T.W., 1987, Use of water in Arkansas, 1985: State 
of Arkansas Geological Commission Water Resources 
Summary, no. 16, 27 p.

Holland, T.W., 1993, Water use in Arkansas, 1990: U.S. 
Geological Survey Open-File Report 93–48, 9 p.

Holland, T.W., 1999, Water use in Arkansas, 1995: U.S. 
Geological Survey Open-File Report 99–188, 1 sheet.

Holland, T.W., 2004, Estimated water use in Arkansas, 2000: 
U.S. Geological Survey Scientific Investigations Report 
2004–5230, 31 p.

Holland, T.W., 2007, Water use in Arkansas, 2005: U.S. 
Geological Survey Scientific Investigations Report 2007–
5241, 32 p.

Holland, T.W., and Hall, A.P., 1986, Water use in Arkansas, 
1982: U.S. Geological Survey Water-Resources 
Investigations Report 85–4282, 1 sheet.

Holman, I.P., 2006, Climate change impacts on ground-
water recharge—Uncertainty, shortcomings, and the way 
forward?: Hydrogeology Journal, v. 14, no. 5, p. 637–647.

Hon, Rudolph, Doherty, Kevin, Davidson, Thomas, Brandon, 
W.C., Stein, C.L., and McTigue, D.F., 2002, Arsenic sources 
and pathways in the overburden of central Massachusetts: 
Arsenic in New England—A Multi-Discipline Scientific 
Conference, Manchester, N.H., May 29–31, 2002, 2 p. 

Hosman, R.L., 1964, The Carrizo Sand, a potential aquifer 
in south-central Arkansas: U.S. Geological Survey 
Professional Paper 501–D, p. 158–160.

Hosman, R.L., 1982, Outcropping Tertiary units in southern 
Arkansas: U.S. Geological Survey Miscellaneous 
Investigations Series I–1405, 1 sheet.

Hosman, R.L., 1988, Geohydrologic framework, Gulf Coastal 
Plain: U.S. Geological Survey Hydrologic Investigations 
Atlas HA–695, 2 sheets.

Hosman, R.L., 1996, Regional stratigraphy and subsurface 
geology of Cenozoic deposits, Gulf Coastal Plain, South-
Central United States: U.S. Geological Survey Professional 
Paper 1416–G, 35 p.

Hosman, R.L., Long, A.T., Lambert, T.W., Jeffery, H.G., 
and others, 1968, Tertiary aquifers in the Mississippi 
embayment, with discussions of quality of the water: U.S. 
Geological Survey Professional Paper 448–D, 29 p.

Hosman, R.L., and Weiss, J.S., 1991, Geohydrologic units 
of the Mississippi embayment and Texas coastal uplands 
aquifer systems, South-Central United States: U.S. 
Geological Survey Professional Paper 1416–B, 19 p.

Howe, W.B., and Konig, J.W., 1961, The stratigraphic 
succession in Missouri: Missouri Geologic Survey and 
Water Resources Division, v. 40, 185 p.



322  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Hudson, M.R., and Cox, R.T., 2003, Late Paleozoic tectonics 
of the southern Ozark dome, in Cox, R.T., comp., Field 
trip guidebook for joint South-Central and Southeastern 
sections: Geological Society of America, Tennessee 
Division of Geology Report of Investigations 51, p. 15–32.

Hudson, M.R., Mott, D.N., Turner, K.J., and Murray, K.E., 
2005, Geologic controls on a transition between karst 
aquifers at Buffalo National River, northern Arkansas, 
in Kuniansky, E.L., 2005, U.S. Geological Survey 
Karst Interest Group Proceedings, Rapid City, S.D., 
September 12–15, 2005: U.S. Geological Survey Scientific 
Investigations Report 2005–5160, p. 143.

Hudson, M.R., and Turner, K.J., 2007, Geologic map of 
the Boxley quadrangle, Newton and Madison Counties, 
Arkansas: U.S. Geological Survey Scientific Investigations 
Map 2991, 1:24,000 scale.

Hudson, M.R., Turner, K.J., and Bitting, C., 2011, Geology 
and karst landscapes of the Buffalo National River area, 
northern Arkansas, in Kuniansky, E.L., ed., U.S. Geological 
Survey Karst Interest Group Proceedings, Fayetteville, 
Ark., April 26–29, 2011: U.S. Geological Survey Scientific 
Investigations Report 2011–5031, p. 191–212.

Hudson, M.R., Turner, K.J., and Trexler, C.C., 2009, 
Regional joint analysis for the Buffalo National River area 
of northern Arkansas—Implications for tectonic history 
and landscape influence: Geological Society of America 
Abstracts with Programs, v. 41, no. 7, p. 367.

Huetter, T.A., Van Schaik, E.J., and Kresse, T.M., 1997, 
Report on the third sampling of the Omaha Monitoring 
Area: Arkansas Department of Pollution Control and 
Ecology, WQ97–06–3, 44 p. 

Huff, G.F., and Bonck, J.P., 1993, Saltwater in shallow 
aquifers in east-central and northeastern Louisiana and 
southeastern Arkansas: U.S. Geological Survey Open-File 
Report 93–494, 29 p.

Hunrichs, R.A., 1983, Identification and classification of 
perennial streams of Arkansas: U.S. Geological Survey 
Water-Resources Investigations Report 83–4063, 1 sheet.

Imes, J.L., and Emmett, L.F., 1994, Geohydrology of the 
Ozark Plateaus aquifer system in parts of Missouri, 
Arkansas, Oklahoma, and Kansas: U.S. Geological Survey 
Professional Paper 1414–D, 127 p.

Imes, J.L., and Fredrick, B.S., 2002, Using dye-tracing and 
chemical analyses to determine effects of a wastewater 
discharge to Jam Up Creek on water quality of Big Spring, 
southeastern Missouri, 2001: U.S. Geological Survey Fact 
Sheet 103–02, 1 sheet. 

Imes, J.L., and Kleeschulte, M.J., 1996, Seasonal ground-water 
level changes (1990–1993) and flow patterns in the Fristoe 
unit of the Mark Twain National Forest, southern Missouri: 
U.S. Geological Survey Water-Resources Investigations 
Report 95–4096, 1 sheet.

Imes, J.L., and Smith, B.J., 1990, Areal extent, stratigraphic 
relation, and geohydrologic properties of regional 
geohydrologic units in southern Missouri: U.S. Geological 
Survey Hydrologic Investigations Atlas HA–711–I, 3 sheets, 
scale 1:750,000.

Jagucki, M.L., Katz, B.G., Crandall, C.A., and Eberts, S.M., 
2009, Assessing the vulnerability of public-supply wells 
to contamination—Floridian aquifer system near Tampa, 
Florida: U.S. Geological Survey Fact Sheet 2009–3062, 6 p.

Johnson, Sherrel, 2004, Ouachita River alternative water supply 
project: Union County Water Conservation Board, accessed 
June 13, 2013, at http://ucwcb.org/.

Joseph, R.L., 1998a, Potentiometric surface of the Sparta 
aquifer in eastern and south-central Arkansas, and the 
Memphis Aquifer in east-central Arkansas, October 1996–
July 1997: U.S. Geological Survey Scientific Investigations 
Report 97–4282, 19 p.

Joseph, R.L., 1998b, Potentiometric surfaces of aquifers in 
the Cockfield Formation in southeastern Arkansas and 
the Wilcox Group in southern and northeastern Arkansas, 
October 1996–July 1997: U.S. Geological Survey Water-
Resources Investigations Report 98–4084, 19 p.

Joseph, R.L., 1999, Status of water levels and selected water-
quality conditions in the Mississippi River Valley alluvial 
aquifer in eastern Arkansas, 1998: U.S. Geological Survey 
Water-Resources Investigations Report 99–4035, 54 p. 

Joseph, R.L., 2000, Status of water levels and selected water-
quality conditions in the Sparta and Memphis aquifers in 
eastern and south-central Arkansas, 1999: U.S. Geological 
Survey Scientific Investigations Report 2000–4009, 34 p.

Kaliba, A.R., and Engle, C.R., 2006, Chicot County, 
Arkansas—The economic impact of the catfish industry: 
University of Arkansas at Pine Bluff Cooperative Extension 
Program ETB257, 13 p.

Keener, R., 1972, Septic tank contamination of groundwater: 
University of Arkansas, Fayetteville, Ark., 23 p.

Kenny, J.F., Barber, N.L., Hutson, S.S., Linsey, K.S., Lovelace, 
J.K., and Maupin, M.A., 2009, Estimated use of water in the 
United States in 2005: U.S. Geological Survey Circular 1344, 
52 p.

Kilpatrick, J.M., 1992, Simulated response to future pumping in 
the Sparta aquifer, Union County, Arkansas: U.S. Geological 
Survey Water-Resources Investigations Report 91–4161, 
25 p.

http://pubs.usgs.gov/sim/2991/
http://pubs.usgs.gov/sim/2991/
http://pubs.usgs.gov/sim/2991/
http://pubs.usgs.gov/sir/2011/5031/
http://pubs.usgs.gov/sir/2011/5031/
http://pubs.usgs.gov/sir/2011/5031/
http://ucwcb.org/


References  323

Kilpatrick, J.M., and Ludwig, A.H., 1990a, Ground-water 
resources of the Arkansas River Basin in Arkansas: U.S. 
Geological Survey Open-File Report 88–725, 45 p.

Kilpatrick, J.M., and Ludwig, A.H., 1990b, Ground-water 
resources of the upper White River Basin in Arkansas: U.S. 
Geological Survey Open-File Report 88–724, 48 p.

Kindinger, J.L., Davis, J.B., Flocks, J.G., 2000, Subsurface 
characterization of selected water bodies in the St. Johns 
River Water Management District, Northeast Florida: U.S. 
Geological Survey Open-File Report 2000–180, 7 p.

Kinniburgh, D.G., and Smedley, P.L, eds., 2001, Arsenic 
contamination of groundwater in Bangladesh, final report: 
British Geological Survey, BGS Report WC–00–19, v. 2, 
267 p.

Klaer, F.H., Jr., 1940, Memphis, in Meinzer, O.E., Wenzel, 
L.K., and others, Water levels and artesian pressure in 
observation wells in the United States in 1940, pt. 2, 
southeastern States: U.S. Geological Survey Water-Supply 
Paper 907, p. 92–101. 

Klein, Howard, Baker, R.C., and Billingsley, G.A., 1950, 
Ground-water resources of Jefferson County, Arkansas: 
Arkansas University, Institute of Science and Technology 
Research Series 19, 44 p.

Kleiss, B.A., Coupe, R.H., Gonthier, G.J., and Justus, 
B.J., 2000, Water quality in the Mississippi embayment, 
Mississippi, Louisiana, Arkansas, Missouri, Tennessee, and 
Kentucky, 1995–98: U.S. Geological Survey Circular 1208, 
36 p., accessed June 13, 2013, at http://pubs.water.usgs.gov/
circ1208/.

Kline, S.W., 2003, A model for groundwater flow in the 
alluvial aquifer of the Arkansas River at Dardanelle, 
Arkansas: Arkansas Geological Commission Water 
Resources Circular, Issue 18, 70 p.

Kline, S.W., Kresse, T.M., Fazio, J.A., Prior, W.L., Hanson, 
W.D., Miller, R.A., and Treece, T.M., 2006, The Arkansas 
River’s alluvial aquifer in central Arkansas—Physical 
hydrology of the aquifer at Dardanelle [abs.]: Fayetteville, 
Ark., Proceedings of the Arkansas Water Resources Center 
Annual Conference, accessed May 13, 2013, at http://www.
uark.edu/depts/awrc/Publications/2006AWRCConference/
TrifoldLF.pdf.

Knierim, K.J., Pollock, E.D., and Hays, P.D., 2011, Using 
labeled isotopes to trace groundwater flowpaths in a 
northwestern Arkansas cave, in Kuniansky, E.L., ed., U.S. 
Geological Survey Karst Interest Group Proceedings, 
Fayetteville, Ark., April 26–29, 2011: U.S. Geological 
Survey Scientific Investigations Report 2011–5031, 
p. 67–73.

Knierim, K.J., Pollock, E.D., and Hays, P.D., 2013, Using 
isotopes of dissolved inorganic carbon species and water to 
separate sources of recharge in a cave spring, northwestern 
Arkansas, USA: Acta Carsologica, v. 42, p. 261–276. 

Knight, R.D., 1954, The Gunter Member of the Gasconade 
Formation (Lower Ordovician) in southern Missouri: 
Missouri Geological Survey and Water Resources Report of 
Investigations, no. 17, p. 51–56.

Konikow, L.F., 2013, Groundwater depletion in the United 
States (1900−2008): U.S. Geological Survey Scientific 
Investigations Report 2013−5079, 63 p., accessed June 13, 
2013, at http://pubs.usgs.gov/sir/2013/5079. 

Kresse, T.M., 1991, A hydrogeological and geochemical site 
characterization of a proposed landfill site, Searcy County, 
Arkansas: Groundwater Journal, v. 29, no. 3, p. 444.

Kresse, T.M., and Clark, B.R., 2008, Occurrence, distribution, 
sources, and trends of elevated chloride concentrations in 
the Mississippi River Valley alluvial aquifer in southeastern 
Arkansas: U.S. Geological Survey Scientific Investigations 
Report 2008–5193, 34 p.

Kresse, T.M., and Fazio, J.A., 2002, Pesticides, water quality, 
and geochemical evolution of ground water in the alluvial 
aquifer, Bayou Bartholomew Basin, Arkansas: Arkansas 
Department of Environmental Quality, Water Quality 
Report WQ02–05–1, 111 p.

Kresse, T.M., and Fazio, J.A., 2003, Occurrence of arsenic 
in ground waters of Arkansas and implications for source 
and release mechanisms: Arkansas Department of Pollution 
Control and Ecology, Water Quality Report WQ03–03–01, 
35 p.

Kresse, T.M., and Fazio, J.A., 2004, Groundwater quality 
and geochemistry in the Strawberry River watershed in 
northeast Arkansas: Arkansas Department of Environmental 
Quality Water Quality Report WQ04–01–1, 54 p.

Kresse, T.M., Fazio, J.A., Hays, P.D., and Stanton, G.P.,  
2000, Sources of saltwater intrusion in the alluvial aquifer 
in parts of Chicot County, Arkansas: Proceedings of 
Environmental Hydrology of the Arkansas Water Resource 
Center Annual Conference, April 4–5, 2000, Fayetteville, 
Ark., p. 1–6.

Kresse, T.M., Fazio, J.A., Miller, R.A., and Kline, S.W., 
2006, The Arkansas River’s alluvial aquifer in central 
Arkansas—Geochemistry of the aquifer at Dardanelle 
[abs.]: Fayetteville, Ark., Proceedings of the Arkansas 
Water Resources Center Annual Conference, accessed 
September 29, 2012, at http://www.uark.edu/depts/awrc/
Publications/2006AWRCConference/TrifoldLF.pdf.

http://pubs.water.usgs.gov/circ1208/
http://pubs.water.usgs.gov/circ1208/
http://www.uark.edu/depts/awrc/Publications/2006AWRCConference/TrifoldLF.pdf
http://www.uark.edu/depts/awrc/Publications/2006AWRCConference/TrifoldLF.pdf
http://www.uark.edu/depts/awrc/Publications/2006AWRCConference/TrifoldLF.pdf
http://pubs.usgs.gov/sir/2013/5079
http://www.uark.edu/depts/awrc/Publications/2006AWRCConference/TrifoldLF.pdf
http://www.uark.edu/depts/awrc/Publications/2006AWRCConference/TrifoldLF.pdf


324  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Kresse, T.M., and Hays, P.D., 2009, Geochemistry, 
comparative analysis, and physical and chemical 
characteristics of the thermal waters east of Hot Springs 
National Park, Arkansas, 2006–2009: U.S. Geological 
Survey Scientific Investigations Report 2009–5263, 48 p.

Kresse, T.M., Hays, P.D., Hudson, M.R., and Kaufman, J.E., 
2011, The influence of land use and occurrence of sinkholes 
on nitrogen transport in the Ozark Plateaus in Arkansas 
and Missouri, in Kuniansky, E.L., ed., U.S. Geological 
Survey Karst Interest Group Proceedings, Fayetteville, 
Ark., April 26–29, 2011: U.S. Geological Survey Scientific 
Investigations Report 2011–5031, 212 p.

Kresse, T.M., and Huetter, T.A., 1999, Ground-water resources 
and water quality in the vicinity of Pine Bluff municipal 
area, Jefferson County, Arkansas: Arkansas Department of 
Environmental Quality, Water Quality Report WQ99–10–1, 
79 p.

Kresse, T.M., and Van Schaik, E.J., 1996, Preliminary results 
of pesticide investigation, Augusta, Arkansas: Arkansas 
Department of Pollution Control and Ecology, Water 
Quality Report WQ96–11–1, 44 p.

Kresse, T.M., Van Schaik, E.J., Wise, Jim, and Huetter, T.A., 
1997, Occurrence of pesticides in alluvial aquifer of eastern 
Arkansas: Arkansas Department of Pollution Control and 
Ecology, Water Quality Report WQ97–10–1, 39 p.

Kresse, T.M., Warner, N.R., Hays, P.D., Down, Adrian, 
Vengosh, Avner, and Jackson, R.B., 2012, Shallow 
groundwater quality and geochemistry in the Fayetteville 
Shale gas-production area, north-central Arkansas, 2011: 
U.S. Geological Survey Scientific Investigations Report 
2012–5273, 31 p.

Krinitzsky, E.L., and Wire, J.C., 1964, Ground water in 
alluvium of Lower Mississippi Valley (upper and central 
areas): U.S. Army Corps of Engineers, Waterways 
Experiment Station Technical Report 3–658, v. 1–2, 400 p.

Kundzewicz, Z.W., Mata, L.J., Arnell, N.W., Döll, P., 
Kabat, P., Jiménez, B., Miller, K.A., Oki, T., Sen, Z., and 
Shiklomanov, I.A., 2007, Freshwater resources and their 
management, in Parry, M.L., Canziani, O.F., Palutikof, J.P., 
Linden, P.J. van der, and Hanson, C.E., eds., Climate change 
2007—Impacts, adaptation and vulnerability: Contribution 
of Working Group II to the Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change, Cambridge 
University Press, Cambridge, United Kingdom, p. 173–210.

Laincz, Jozef, 2011, Investigation of nitrate processing in the 
interflow zone of mantled karst, northwestern Arkansas, in 
Kuniansky, E.L., ed., U.S. Geological Survey Karst Interest 
Group Proceedings, Fayetteville, Ark., April 26–29, 2011: 
U.S. Geological Survey Scientific Investigations Report 
2011–5031, p. 75–83.

Lamonds, A.G., 1972, Water-resources reconnaissance of 
the Ozark plateaus province, northern Arkansas: U.S. 
Geological Survey Hydrologic Atlas 383, 2 sheets.

Lamonds, A.G., Hines, M.S., and Plebuch, R.O., 1969, Water 
resources of Randolph and Lawrence Counties, Arkansas: 
U.S. Geological Survey Water-Supply Paper 1879–B, 45 p.

Lamonds, A.G., and Stephens, J.W., 1969, Water resources 
data for the Ozark Plateaus Province, Arkansas: U.S. 
Geological Survey Unnumbered Open-File Report, 18 p.

Lautier, Jeffrey, 1981, Geology of the subsurface Eocene 
Cockfield Formation in southern Allen Parish, Louisiana: 
Gulf Coast Association of Geological Societies 
Transactions, v. 31, p. 125–133.

Leach, D.L., and Rowan, E.L., 1986, Genetic link between 
Ouachita foldbelt tectonism and Mississippi Valley-type 
lead-zinc deposits of the Ozarks: Geology, v. 14, p. 931–
935.

Leidy, V.A., and Morris, E.E., 1990a, Ground-water 
quality and preliminary assessment of the potential for 
contamination beneath agricultural lands in central Lonoke 
County, Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 90–4099, 31 p.

Leidy, V.A., and Morris, E.E., 1990b, Hydrogeology and 
quality of ground water in the Boone Formation and Cotter 
Dolomite in karst terrain of northwestern Boone County, 
Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 90–4066, 57 p.

Leidy, V.A., and Taylor, R.E., 1992, Overview of susceptibility 
of aquifers to contamination, Union County, Arkansas: U.S. 
Geological Survey Water-Resources Investigations Report 
92–4094, 95 p.

Looney, J.W., 1990, An update on Arkansas water law—Is the 
riparian rights doctrine dead?: Arkansas Law Review, v. 43, 
p. 643–708.

Looney, J.W., 1995, Enhancing the role of water districts in 
ground water management and surface water utilization in 
Arkansas: Arkansas Law Review, v. 48, p. 573–630.

Ludwig, A.H., 1973, Water resources of Hempstead, Lafayette, 
Little River, Miller, and Nevada Counties, Arkansas: U.S. 
Geological Survey Water-Supply Paper 1998, 41 p.

Ludwig, A.H., 1992, Flow duration and low-flow 
characteristics of selected Arkansas streams: U.S. 
Geological Survey Water-Resources Investigations Report 
92–4026, 77 p.

Ludwig, A.H., and Terry, J.E., 1980, Methods and applications 
of digital-model simulation of the Red River alluvial 
aquifer, Shreveport to the mouth of the Black River, 
Louisiana: U.S. Geological Survey Water-Resources 
Investigations Report 79–114, 103 p.



References  325

Macaulay, Calum, 2005, Low temperature quartz cementation 
of the Upper Cretaceous white sandstone of Lochaline, 
Argyll, Scotland: Department of Geology and Geophysics, 
University of Edinburgh, Departmental Publication 4, 4 p.

MacDonald, H.C., Jeffus, H.M., Steele, K.F., Coughlin, T.L., 
Kerr, K.M., and Wagner, G.H., 1976, Groundwater pollution 
in Arkansas: University of Arkansas at Fayetteville, 
Arkansas Agricultural Experiment Station Special Report, 
no. 25, 7 p.

MacDonald, H.C., Zachry, D.L., Jeffus, H.C., 1977, Northern 
Arkansas groundwater inventory: Arkansas Water 
Resources Center, Fayetteville, Ark., no. MSC–26, 186 p.

Macfarlane, P.A., and Hathaway, L.R., 1987, The 
hydrogeology and chemical quality of groundwaters 
from the lower Paleozoic aquifers in the tri-State region 
of Kansas, Missouri, and Oklahoma: Kansas Geological 
Survey Groundwater Series 9, 37 p.

Mack, L.E., 1963, Water law in Arkansas: Arkansas Industrial 
Development Commission and Arkansas University 
Industrial Research and Extension Center, 74 p.

MacKichan, K.A., 1951, Estimated use of water in the United 
States, 1950, U.S. Geological Survey: U.S. Geological 
Survey Circular 115, 13 p.

MacKichan, K.A., 1957, Estimated use of water in the United 
States, 1955, U.S. Geological Survey: U.S. Geological 
Survey Circular 398, 18 p.

Mahon, G.L., and Ludwig, A.H., 1990, Simulation of ground-
water flow in the Mississippi River Valley alluvial aquifer in 
eastern Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 89–4145, 26 p.

Mahon, G.L., and Poynter, D.T., 1993, Development, 
calibration, and testing of ground-water flow models for the 
Mississippi River Valley alluvial aquifer in eastern Arkansas 
using one-square-mile cells: U.S. Geological Survey Water-
Resources Investigations Report 92–4106, 33 p., 11 pls.

Mahon, G.L., Terry, J.E., and Peralta, R.C., 1989, Water-
resources development alternatives for the Mississippi 
alluvial plain in eastern Arkansas: Proceedings of the 25th 
Annual Conference of the American Water Resources 
Association (AWRA), Herndon, Va., p. 31–35.

Mahon, J.C., 1979, The history of Riceland Foods: Craighead 
County Historical Quarterly, v. 17, p. 10–17.

Manger, W.L., 1983, The geologic provinces of Arkansas: 
Arkansas Naturalist, v. 1, no. 7, p. 1–6.

Marshall, A.S., 2005, Establishing a land subsidence 
observation network using static and kinematic GPS in 
the Grand Prairie region of eastern Arkansas: Fayetteville, 
University of Arkansas, M.S. thesis, 57 p.

Marshall, David, Brahana, J.V., and Davis, R.K., 1998, 
Resuspension of viable sediment-bound enteric pathogens 
in shallow karst aquifers, in Brahana, J.V., Eckstein, Yoram, 
Ongley, L.K., Schneider, Robert, and Moore, J.E., eds., 
Gambling with groundwater—Physical, chemical, and 
biological aspects of aquifer-stream relations: Las Vegas, 
Nevada, International Association of Hydrogeologists/
American Association of Hydrogeologists, Proceedings, 
p. 179–186.

McArthur, J.M., Ravenscroft, Peter Safiullah, S., and 
Thirlwall, M.F., 2001, Arsenic in groundwater—Testing 
pollution mechanisms for sedimentary aquifers in 
Bangladesh: Water Resources Research, v. 37, no. 1, 
p. 109–117. 

McFarland, J.D., 2004, Stratigraphic summary of Arkansas: 
Arkansas Geological Commission Information Circular 36, 
38 p.

McFarland, J.D., Bush, W.V., Wise, O.A., and Holbrook, D.F., 
1979, A guidebook to the Ordovician-Mississippian rocks of 
north-central Arkansas: Arkansas Geological Commission 
GB–79–1, 25 p.

McFarland, M.L., Lemon, R.G., and Stichler, C.R., 1998, 
Irrigation water quality—Critical salt levels for peanuts, 
cotton, corn and grain sorghum: Texas Agricultural 
Extension Service, Texas A&M University, 4 p.

McFarland, J.D., and Prior, William, 2005, North Arkansas 
ground water investigations—Cave City Graben area: 
Arkansas Geological Commission, Water Resources 
Summary 17, 17 p.

McGee, W.J., 1888, Three formations of the Middle Atlantic 
Slope: American Journal of Science, v. 35, no. 206, p. 120–
143.

McGraw, K., Popp, J., and Miller, W., 2012, Economic 
contribution of agriculture to the Arkansas economy in 
2010: University of Arkansas Cooperative Extension 
Service Research Report 991, 49 p. 

McGuiness, C.L., 1951, Water law with special reference to 
ground water: U.S. Geological Survey Circular 117, 30 p.

McKee, P.W., and Clark, B.R., 2003, Development and 
calibration of a ground-water flow model for the Sparta 
aquifer of southeastern Arkansas and north-central 
Louisiana and simulated response to withdrawals, 
1998–2027: U.S. Geological Survey Water-Resources 
Investigations Report 03–4132, 68 p.

McKee, P.W., Clark, B.R., and Czarnecki, J.B., 2004, 
Conjunctive-use optimization and sustainable-yield 
estimation for the Sparta aquifer of southeastern Arkansas 
and north-central Louisiana: U.S. Geological Survey Water-
Resources Investigations Report 03–4231, 30 p.



326  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

McKnight, E.T., 1935, Zinc and lead deposits of northern 
Arkansas: U.S. Geological Survey Bulletin 853, 311 p.

McQueen, H.S., 1931, Insoluble residues as a guide in 
stratigraphic studies: Missouri Bureau of Geology and 
Mines, 56th Biennial Report of the State Geologist, 1929–
1930, app. 1, p. 102–131.

McWreath, H.C., III, Nelson, J.D., and Fitzpatrick, D.J., 
1991, Simulated response to pumping stresses in the 
Sparta aquifer, northern Louisiana and southern Arkansas: 
Louisiana Department of Transportation and Development 
Water Resources Technical Report No. 51, 51 p.

Melton, R.W., 1976, The regional geohydrology of the 
Roubidoux and Gasconade Formations, Arkansas and 
Missouri: Fayetteville, University of Arkansas, M.S. thesis, 
160 p.

Merrill, R.K., Sims, J.J., Jr., Gann, D.E., and Liles, K.J., 
1985, Newton County geology and mineral resources 
[Mississippi]: Mississippi Office of Geology Bulletin, 
no. 126, 108 p.

Mesko, T.O., and Imes, J.L., 1995, Discharge of ground water 
along the Ozark escarpment in southeastern Missouri and 
northeastern Arkansas: U.S. Geological Survey Water-
Resources Investigations Report 95–4103, 12 p.

Meyer, Meyer, LeCroix, Hixson, Inc.; Lazenby and 
Associates; Louisiana Tech University School of Business; 
URS Corporation; Smoot, C.W.; and Frye-Magee, 2002, 
Sparta groundwater study—A study commissioned by the 
Sparta Groundwater Conservation District Commission, 
final report: Sparta Groundwater Conservation District 
Commission, 93 p.

Miser, H.D., and Purdue, A.H., 1919, Gravel deposits of 
the De Queen and Caddo Gap quadrangles, Arkansas-
Oklahoma: U.S. Geological Survey Bulletin 690–B, 
p. 15–30.

Morgan, R., 2012, Water supply and source water protection 
issues in northwest Arkansas, in Annual Watershed and 
Research Conference, 2012, Proceedings: Arkansas Water 
Resources Center, accessed September 29, 2012, at http://
www.uark.edu/depts/awrc/conference.html.

Morris, E.E., and Bush, W.V., 1986, Extent and source of 
saltwater intrusion into the alluvial aquifer near Brinkley, 
Arkansas, 1984: U.S. Geological Survey Water-Resources 
Investigations Report 85–4322, 123 p.

Mott, D.N., Hudson, M.R., and Aley, T.J., 1999, Nutrient 
loads traced to interbasin groundwater transport at Buffalo 
National River, Arkansas, in Harmon, D., ed., Proceedings 
of the 10th Conference on Research and Resource 
Management in Parks and Public Lands, George Wright 
Society, Hancock, Mich., p. 114–121.

Mott, D.N., Hudson, M.R., and Aley, T.J., 2000, Hydrologic 
investigations reveal interbasin recharge contributes 
significantly to detrimental nutrient loads at Buffalo 
National River, Arkansas, in Proceedings of Arkansas 
Water Resources Center Annual Conference MSC–284, 
Fayetteville, Ark., p. 13–20.

Mueller, S.H., Goldfarb, R.J., Farmer, G.L., Sanzolone, R., 
Adams, M., and Theodorakus, P., 2001, A seasonal study 
of the arsenic and groundwater geochemistry in Fairbanks, 
Alaska: U.S. Geological Survey Workshop on Arsenic in the 
Environment, Denver, Colo., February 2001, 4 p. 

Murray, K.E., and Hudson, M.R., 2002, Three-dimensional 
geologic framework modeling for a karst region in the 
Buffalo National River, Arkansas, in Kuniansky, E.L., ed., 
U.S. Geological Survey Karst Interest Group Proceedings, 
Atlanta, Ga., August 20–22, 2002: U.S. Geological Survey 
Scientific Investigations Report 02–4174, 89 p.

Muse, P.S., 1982, Ground-water resource evaluation of 
southwest Washington County, Arkansas: Fayetteville, 
University of Arkansas, M.S. thesis, 175 p.

National Research Council, 2002, Estimating water use in the 
United States—A new paradigm for the National Water-
Use Information Program: The National Academies Press, 
Washington, D.C., 190 p., accessed May 3, 2013, at  
http://www.nap.edu/catalog/10484.html.

National Wildlife Federation, 2014, Ecosystem services: 
National Wildlife Federation, accessed March 7, 2014, 
at http://www.nwf.org/Wildlife/Wildlife-Conservation/
Ecosystem-Services.aspx.

Neely, B.L., Jr., 1991, Arkansas floods and droughts in 
Paulson, R.W., Chase, E.B., Roberts, R.S., and Moody, 
D.W., compilers, National Water Summary 1988–89—
Hydrologic events and floods and droughts: U.S. Geological 
Survey Water Supply Paper 2375, p. 189–195.

Nichols, T.W., Vendrell, P.F., and Steele, K.F., 1993, 
Completion report, Arkansas State pesticides in ground 
water monitoring project: Fayetteville, Ark., Arkansas Water 
Resources Center, Miscellaneous Report no. 136, 50 p.

Nichols, T.W., Vendrell, P.F., Steele, K.F., and Scott, H.D., 
1996, Completion report, Arkansas State pesticides in 
ground water monitoring project—Phase V, vulnerable 
areas in Jackson, Monroe, Lawrence, and Lonoke Counties: 
Fayetteville, Ark., Arkansas Water Resources Center, 
Miscellaneous Report no. 199, 100 p.

Nickson, R.T., McArthur, J.M., Ravenscroft, Peter, Burgess, 
W.G., and Ahmed, K.M., 2000, Mechanism of arsenic 
release to groundwater, Bangladesh and West Bengal: 
Applied Geochemistry, v. 15, no. 2000, p. 403–413. 

http://www.uark.edu/depts/awrc/conference.html
http://www.uark.edu/depts/awrc/conference.html
http://www.nap.edu/catalog/10484.html
http://www.nwf.org/Wildlife/Wildlife-Conservation/Ecosystem-Services.aspx
http://www.nwf.org/Wildlife/Wildlife-Conservation/Ecosystem-Services.aspx


References  327

Nordstrom, D.K., Alpers, C.N., Ptacek, C.J., and Blowes, 
D.W., 2000, Negative pH and extremely acidic mine waters 
from Iron Mountain, California: Environmental Science and 
Technology, v. 34, p. 254–258.

Nunn, J.A., and Lin, Guichang, 2002, Insulating effect of coals 
and organic rich shales—Implications for topography driven 
fluid flow, heat transport, and genesis of ore deposits in the 
Arkoma Basin and Ozark Plateau: Basin Research, v. 14, 
no. 2, p. 129–145.

Nuttall, Thomas, 1821, A journal of travels into the Arkansas 
Territory during the year 1819: Philadelphia, Pennsylvania, 
T.H. Palmer, 296 p.

Ogden, A.E., 1979, Hydrogeologic and geochemical 
investigation of the Boone-St. Joe Limestone aquifer in 
Benton County, Arkansas: Fayetteville, Ark., Arkansas 
Water Resources Center, no. PUB–0068, 133 p.

Onellion, F.E., 1956, Geology and ground-water resources 
of Drew County, Arkansas: Arkansas Geology and 
Conservation Commission, Water Resources Circular 4, 
32 p.

Onellion, F.E., and Criner, J.H., Jr., 1955, Ground-water 
resources of Chicot County, Arkansas: Arkansas Geology 
and Conservation Commission Water Resources Circular 3, 
27 p.

Orndorff, R.C., Weary, D.J., and Harrison, R.W., 2006, The 
role of sandstone in the development of an Ozark karst 
system, south-central Missouri: Geological Society of 
America Special Papers, 404, p. 31–38.

Ozark Mountain Regional Public Water Authority, 2013, 
Project history: Ozark Mountain Regional Public Water 
Authority, accessed March 2, 2013, at http://www.
ozarkmountainregionalpwa.org/project-history.html.

Palmer, A.N., 2011, Paleokarst of the U.S.A.—A brief review, 
in Kuniansky, E.L., ed., U.S. Geological Survey Karst 
Interest Group Proceedings, Fayetteville, Ark., April 26–29, 
2011: U.S. Geological Survey Scientific Investigations 
Report 2011–5031, p. 7–15.

Parker, J.S., 2001, A changing landscape—Environmental 
conditions and consequences of the 1920s: Arkansas 
Historical Quarterly, v. 60, no. 1, p. 30–52.

Parr, D.L., 1987, The effect of season and rain events on the 
chemistry of selected spring water in limestone terrain, 
Washington County, Arkansas: Fayetteville, University of 
Arkansas, M.S. thesis, 135 p.

Payne, J.N., 1968, Hydrologic significance of the lithofacies 
of the Sparta Sand in Arkansas, Louisiana, Mississippi, and 
Texas: U.S. Geological Survey Professional Paper 569–A, 
17 p.

Payne, J.N., 1970, Geohydrologic significance of lithofacies 
of the Cockfield Formation of Louisiana and Mississippi 
and the Yegua Formation of Texas: U.S. Geological Survey 
Professional Paper 569–B, 14 p.

Payne, J.N., 1972, Hydrologic significance of lithofacies 
of the Cane River Formation or equivalents of Arkansas, 
Louisiana, Mississippi, and Texas: U.S. Geological Survey 
Professional Paper 569–C, 17 p.

Payne, J.N., 1975, Geohydrologic significance of lithofacies 
of the Carrizo Sand of Arkansas, Louisiana, and Texas and 
the Meridian Sand of Mississippi: U.S. Geological Survey 
Professional Paper 569–D, 11 p.

Peralta, R.C., Cantiller, R.R.A., and Mahon, G.L., 1992, 
Maximizing sustainable ground water withdrawals 
comparing accuracy and computational requirements for 
steady- and unsteady-state digital modeling approaches, in 
Subitzky, Seymour, ed., Selected papers in the hydrologic 
sciences, 1988–1992: U.S. Geological Survey Water-Supply 
Paper 2340, p. 63–74.

Peralta, R.C., Cantiller, R.R.A., and Terry, J.E., 1995, Optimal 
large-scale conjunctive water-use planning—Case study: 
Journal of Water Resources Planning and Management, 
v. 121, no. 6, p. 471–478. 

Peralta, R.C., Yazdanian, A., Killian, P.J., and Shulstad, R.N., 
1985, Future Quaternary groundwater accessibility in the 
Grand Prairie—1993: University of Arkansas, Agricultural 
Experiment Station Bulletin, no. 877, 37 p.

Petersen, J.C., 1988, Statistical summary of selected water-
quality data (water years 1975 through 1985) for Arkansas 
rivers and streams: U.S. Geological Survey Water-
Resources Investigations Report 88–4112, 189 p.

Petersen, J.C., Broom, M.E., and Bush, W.V., 1985, 
Geohydrologic units of the Gulf Coastal Plain in Arkansas: 
U.S. Geological Survey Water-Resources Investigations 
Report 85–4116, 20 p.

Peterson, E.W., Davis, R.K., Brahana, J.V., and Orndorff, 
H.A., 2000, 17-β Estradiol as an indicator of animal 
waste contamination in mantled karst aquifers: Journal of 
Environmental Quality, v. 29, no. 3, p. 826–834.

Peterson, E.W., Davis, R.K., Brahana, J.V., and Orndorff, 
H.A., 2002, Movement of nitrate through regolith covered 
karst terrane, northwest Arkansas: Journal of Hydrology, 
v. 256, p. 35–47.

Plafcan, Maria, 1985, Ground-water levels in the alluvial 
aquifer in eastern Arkansas, 1984: U.S. Geological Survey 
Open-File Report 85–569, 26 p.

Plafcan, Maria, 1986, Ground-water levels in the alluvial 
aquifer in eastern Arkansas, 1985: U.S. Geological Survey 
Open-File Report 86–242, 29 p.

http://www.ozarkmountainregionalpwa.org/project-history.html
http://www.ozarkmountainregionalpwa.org/project-history.html


328  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Plafcan, Maria, 1987, Ground-water levels in the alluvial 
aquifer in eastern Arkansas, 1986: U.S. Geological Survey 
Open-File Report 87–545, 31 p.

Plafcan, Maria, and Edds, Joe, 1986, Water level and 
saturated thickness maps of the alluvial aquifer in eastern 
Arkansas, 1984: U.S. Geological Survey Water-Resources 
Investigations Report 86–4014, 1 sheet.

Plafcan, Maria, and Fugitt, D.T., 1987, Water level maps of the 
alluvial aquifer in eastern Arkansas, 1985: U.S. Geological 
Survey Water-Resources Investigations Report 86– 4178, 
1 sheet.

Plafcan, Maria, and Remsing, L.M., 1989, Water level maps 
of the alluvial aquifer in eastern Arkansas, 1986: U.S. 
Geological Survey Water-Resources Investigations Report 
88–4067, 1 sheet.

Plebuch, R.O., 1961, Fresh water aquifers of Crittenden 
County, Arkansas: U.S. Geological Survey Water Resources 
Circular, no. 8, 65 p.

Plebuch, R.O., 1962, Changes in ground-water levels in 
deposits of Quaternary age in northeastern Arkansas:  
U.S. Geological Survey Water Resources Summary, no. 3, 
10 p.

Plebuch, R.O., and Hines, M.S., 1967, Water resources of 
Pulaski and Saline Counties, Arkansas: U.S. Geological 
Survey Water-Supply Paper 1839–B, 25 p.

Plebuch, R.O., and Hines, M.S., 1969, Water resources of 
Clark, Cleveland, and Dallas Counties, Arkansas: U.S. 
Geological Survey Water-Supply Paper 1879–A, 32 p.

Pollock, E.D., Knierim, K.J., Hays, P.D., 2011, Seasonal 
carbon dynamics in a northwestern Arkansas cave—Linking 
climate and cave conditions: U.S. Geological Survey 
Karst Interest Group, U.S. Geological Survey Scientific 
Investigations Report 2011–5020, p. 37–43.

Prior, W.L., Howard, J.M., McFarland, J.D., and Hill, S.S., 
1999, Roubidoux Formation and Gunter Sandstone Member 
of the Gasconade Formation, major aquifers in northern 
Arkansas: Arkansas Geological Commission, Water 
Resources Circular, no. 17, 45 p.

Pugh, A.L., 1998, Potentiometric surface of the Ozark aquifer 
in northern Arkansas, 1995: U.S. Geological Survey Water-
Resources Investigations Report 98–4000, 7 p.

Pugh, A.L., 2008a, Summary of aquifer test data for 
Arkansas—1940–2006: U.S. Geological Survey Scientific 
Investigations Report 2008–5149, 33 p.

Pugh, A.L., 2008b, Potentiometric surface of the Ozark 
aquifer in northern Arkansas, 2007: U.S. Geological Survey 
Scientific Investigations Report 2008–5137, 16 p.

Pugh, A.L., 2010, Potentiometric surfaces and water-level 
trends in the Cockfield (upper Claiborne) and Wilcox (lower 
Wilcox) aquifers of southern and northeastern Arkansas, 
2009: U.S. Geological Survey Scientific Investigations 
Report 2010–5014, 47 p.

Pugh, A.L., Westerfield, P.W., and Poynter, D.T., 1997, 
Thickness of the Mississippi River Valley alluvial aquifer in 
eastern Arkansas: U.S. Geological Survey Water-Resources 
Investigations Report 97–4049, 1 sheet.

Pugh, A.L., and Westerman, D.A., 2014, Mean annual, 
seasonal, and monthly precipitation and runoff in 
Arkansas, 1951–2011: U.S. Geological Survey Scientific 
Investigations Report 2014–5006, 40 p.

Pulley, H.J., and Beyrouty, C.A., 1996, Effect of salt type on 
soybean growth: Arkansas Soil Fertility Studies, Arkansas 
Agricultural Experiment Station Research Series, no. 45, 
p. 84–87.

Purdue, A.H., 1905, Water resources of the contact region 
between the Paleozoic and Mississippi embayment deposits 
in northern Arkansas: U.S. Geological Survey Water-Supply 
Paper 145, p. 88–119.

Purdue, A.H., 1910, The collecting area of the waters of the 
hot springs, Hot Springs, Arkansas: Journal of Geology, 
v. 18, p. 279–285.

Purdue, A.H., and Miser, H.D., 1916, Description of Eureka 
Springs and Harrison quadrangles (Arkansas-Missouri): 
U.S. Geological Survey Geologic Atlas, Folio 202, 21 p.

Quatrochi, P.M., 1996, Groundwater jurisdiction under the 
Clean Water Act—The tributary groundwater dilemma: 
Boston College Environmental Affairs Law Review, v. 23, 
accessed April 2, 2013, at http://lawdigitalcommons.bc.edu/
ealr/vol23/iss3/.

Ragsdale, J.G., 2003, Oil development in south Arkansas, 
1921–2001: South Arkansas Historical Journal, v. 3, 
p. 18–24, accessed May 1, 2013, at http://www.southark.
edu/old/index.php/volumes-1-4.

Ravenscroft, Peter, 2003, An overview of the hydrogeology 
of Bangladesh, in Rahman, A.A, and Ravenscroft, P., eds., 
Groundwater resources and development in Bangladesh—
Background to the arsenic crisis, agricultural potential and 
the environment: Dhaka, Bangladesh Centre for Advanced 
Studies, University Press Ltd., p. 43–86.

Reed, J.E., 1972, Analog simulation of water-level declines in 
the Sparta Sand, Mississippi embayment: U.S. Geological 
Survey Hydrologic Atlas 434, map, scale 1:250,000. 

Reed, J.E., and Broom, M.E., 1979, Digital model of the 
Bayou Bartholomew alluvial aquifer-stream system, 
Arkansas: U.S. Geological Survey Open-File Report 
79–685, 37 p.

http://lawdigitalcommons.bc.edu/ealr/vol23/iss3/
http://lawdigitalcommons.bc.edu/ealr/vol23/iss3/
http://www.southark.edu/old/index.php/volumes-1-4
http://www.southark.edu/old/index.php/volumes-1-4


References  329

Reed, T.B., 2003, Recalibration of a ground-water flow 
model of the Mississippi River Valley alluvial aquifer of 
northeastern Arkansas, 1918–1998, with simulations of 
water levels caused by projected ground-water withdrawals 
through 2049: U.S. Geological Survey Water-Resources 
Investigations Report 03–4109, 58 p.

Reed, T.B., 2004, Status of water levels and selected water-
quality conditions in the Mississippi River Valley alluvial 
aquifer in eastern Arkansas, 2002: U.S. Geological Survey 
Scientific Investigations Report 2004–5129, 53 p. 

Reilly, T.E., Dennehy, K.F., Alley, W.M., and Cunningham, 
W.L., 2008, Ground-water availability in the United States: 
U.S. Geological Survey Circular 1323, 70 p.

Renfroe, C.A., 1949, Petroleum exploration in eastern 
Arkansas with selected well logs: Arkansas Resources and 
Development Commission Bulletin 14, 159 p.

Renken, R.A., 1998, Groundwater atlas of the United 
States—Segment 5, Arkansas, Louisiana, Mississippi: U.S. 
Geological Survey Hydrologic Atlas 730–F, 28 p.

Richards, J.M., 2010, Groundwater-flow model and effects 
of projected groundwater use in the Ozark Plateaus 
aquifer system in the vicinity of Greene County, 
Missouri—1907–2030: U.S. Geological Survey Scientific 
Investigations Report 2010–5227, 106 p.

Richards, J.M., and Mugel, D.N., 2008, Potentiometric surface 
of the Ozark aquifer near Springfield, Missouri, 2006–07: 
U.S. Geological Survey Scientific Investigations Map 3003, 
1 sheet.

Robinson, J.A., and Brooks, J.M., 2010, Public water-supply 
systems and associated water use in Tennessee, 2005: U.S. 
Geological Survey Open-File Report 2010–1226, 100 p.

Rosencrantz, F.L., 1946, The rice industry in Arkansas: The 
Arkansas Historical Quarterly, v. 5, no. 2, p. 123–137.

Ryals, G.N., 1980, Potentiometric maps of the Sparta Sand, 
northern Louisiana and southern Arkansas, 1900, 1965, 
1975, and 1980: U.S. Geological Survey Open-File Report 
80–1180, 1 map.

Ryling, R.W., 1960, Ground-water potential of Mississippi 
County, Arkansas: U.S. Geological Survey Water Resources 
Circular, no. 7, 87 p.

Sacks, L.A., 1996, Geochemical and isotopic composition of 
ground water with emphasis on sources of sulfate in the 
Upper Floridian aquifer in parts of Marion, Sumter, and 
Citrus Counties, Florida: U.S. Geological Survey Water-
Resources Investigations Report 95–4251, 47 p.

Saucier, R.T., 1994, Geomorphology and Quaternary geologic 
history of the Lower Mississippi Valley, volume I: U.S. 
Army Corps of Engineers, Waterways Experiment Station, 
Vicksburg, Miss., 400 p.

Scheiderer, R.M., and Freiwald, D.A., 2006, Monitoring the 
recovery of the Sparta aquifer in southern Arkansas and 
northern Louisiana: U.S. Geological Survey Fact Sheet 
2006–3090, 4 p. 

Schrader, T.P., 1998, Status of water levels in aquifers in 
the Nacatoch Sand and Tokio Formation of southwestern 
Arkansas, 1996: U.S. Geological Survey Water-Resources 
Investigations Report 98–4130, 22 p.

Schrader, T.P., 1999, Status of water levels in aquifers in the 
Nacatoch Sand of southwestern and northeastern Arkansas 
and the Tokio Formation of southwestern Arkansas, 1999: 
U.S. Geological Survey Water-Resources Investigations 
Report 99–4208–A, 23 p.

Schrader, T.P., 2001a, Potentiometric surface of the Ozark 
aquifer in northern Arkansas, 2001: U.S. Geological Survey 
Water-Resources Investigations Report 01–4233, 11 p.

Schrader, T.P., 2001b, Status of water levels and selected 
water-quality conditions in the Mississippi River Valley 
alluvial aquifer in eastern Arkansas, 2000: U.S. Geological 
Survey Water-Resources Investigations Report 01–4124, 
52 p.

Schrader, T.P., 2004, Status of water levels and selected 
water-quality conditions in the Sparta-Memphis aquifer in 
Arkansas, spring–summer 2001: U.S. Geological Survey 
Scientific Investigations Report 2004–5055, 57 p.

Schrader, T.P., 2005, Potentiometric surface of the Ozark 
aquifer in northern Arkansas, 2004: U.S. Geological Survey 
Water-Resources Investigations Report 2005–5208, 10 p.

Schrader, T.P., 2006a, Status of water levels and selected 
water-quality conditions in the Mississippi River Valley 
alluvial aquifer in eastern Arkansas, 2004: U.S. Geological 
Survey Scientific Investigations Report 2006–5128, 82 p.

Schrader, T.P., 2006b, Status of water levels and selected 
water-quality conditions in the Sparta-Memphis aquifer in 
Arkansas, spring–summer 2003: U.S. Geological Survey 
Scientific Investigations Report 2006–5021, 43 p.

Schrader, T.P., 2007a, Potentiometric surfaces and water-level 
trends in the Cockfield and Wilcox aquifers of southern 
and northeastern Arkansas, 2006: U.S. Geological Survey 
Scientific Investigations Report 2007–5218, 28 p.

Schrader, T.P., 2007b, Status of water levels in aquifers 
in the Nacatoch Sand of southwestern and northeastern 
Arkansas and the Tokio Formation of southwestern 
Arkansas, February 2005: U.S. Geological Survey Scientific 
Investigations Report 2007–5024, 22 p.

Schrader, T.P., 2008a, Water levels and selected water-quality 
conditions in the Mississippi River Valley alluvial aquifer in 
eastern Arkansas, 2006: U.S. Geological Survey Scientific 
Investigations Report 2008–5092, 72 p.



330  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Schrader, T.P., 2008b, Potentiometric surface in the Sparta-
Memphis aquifer of the Mississippi embayment, spring 
2007: U.S. Geological Survey Scientific Investigations Map 
3014, 1 sheet.

Schrader, T.P., 2009, Water levels and selected water-quality 
conditions in the Sparta-Memphis aquifer (middle Claiborne 
aquifer), spring–summer 2007: U.S. Geological Survey 
Scientific Investigations Report 2009–5207, 24 p.

Schrader, T.P., 2010, Water levels and selected water-quality 
conditions in the Mississippi River Valley alluvial aquifer in 
eastern Arkansas, 2008: U.S. Geological Survey Scientific 
Investigations Report 2010–5140, 71 p., 2 pls.

Schrader, T.P., 2013, Water levels and water quality in the 
Sparta-Memphis aquifer (middle Claiborne aquifer) in 
Arkansas, spring–summer 2009: U.S. Geological Survey 
Scientific Investigations Report 2013–5100, 51 p., 2 pls, 
accessed September 10, 2013, at http://pubs.usgs.gov/
sir/2013/5100/.

Schrader, T.P., 2014, Water levels and water quality in the 
Sparta-Memphis aquifer (middle Claiborne aquifer) in 
Arkansas, spring–summer 2011: U.S. Geological Survey 
Scientific Investigations Report 2014–5044, 44 p., 2 pls, 
accessed June 25, 2014, at http://dx.doi.org/10.3133/
sir20145044.

Schrader, T.P., and Blackstock, J.M., 2010, Water levels 
in aquifers in the Nacatoch Sand of southwestern and 
northeastern Arkansas and the Tokio Formation of 
southwestern Arkansas, spring 2008: U.S. Geological 
Survey Scientific Investigations Report 2010–5238, 22 p.

Schrader, T.P., and Jones, J.S., 2007, Status of water levels and 
selected water-quality conditions in the Sparta-Memphis 
aquifer in Arkansas and the status of water levels in the 
Sparta aquifer in Louisiana, spring 2005: U.S. Geological 
Survey Scientific Investigations Report 2007–5029, 50 p.

Schrader, T.P., and Joseph, R.L., 2000, Potentiometric 
surface of the Cockfield aquifer in southeastern Arkansas 
and the Wilcox aquifers in southern and northeastern 
Arkansas, 2000: U.S. Geological Survey Water-Resources 
Investigations Report 2000–4206, 22 p.

Schrader, T.P., and Rodgers, K.D., 2013, Water levels 
in aquifers in the Nacatoch Sand of southwestern and 
northeastern Arkansas and the Tokio Formation of 
southwestern Arkansas, February–March 2011: U.S. 
Geological Survey Scientific Investigations Report 2013–
5130, 21 p. 

Schrader, T.P., and Scheiderer, R.M., 2004, Status of water 
levels in aquifers in the Nacatoch Sand of southwestern 
and northeastern Arkansas and the Tokio Formation of 
southwestern Arkansas, 2002: U.S. Geological Survey 
Water-Resources Investigations Report 2003–4284, 24 p. 

Scott, H.D., Ferguson, J.A., Hanson, Linda, Fugitt, Todd, 
and Smith, Earl, 1998, Agricultural water management 
in the Mississippi Delta Region of Arkansas: University 
of Arkansas, Arkansas Agricultural Experiment Station 
Research Bulletin, no. 959, 100 p.

Scott, H.D., Selim, H.M., and Johnson, A.B., 2000, MLRA 
134—Southern Mississippi Valley silty uplands, in Water 
and chemical transport in soils of the southern U.S.A.: 
Southern Cooperative Bulletin, no. 395. 

Sharif, M.U., Davis, R.K., Steele, K.F., Kim, B., Hays, P.D., 
Kresse, T.M., and Fazio, J.A., 2008, Distribution and 
variability of redox zones controlling spatial variability 
of arsenic in the Mississippi River Valley alluvial aquifer, 
southeastern Arkansas: Journal of Contaminant Hydrology, 
v. 99, p. 49–67.

Sharif, M.U., Davis, R.K., Steele, K.F., Kim, B., Hays, P.D., 
Kresse, T.M., and Fazio, J.A., 2011, Surface complexation 
modeling for predicting solid phase arsenic concentrations 
in the sediments of the Mississippi River Valley alluvial 
aquifer, Arkansas, U.S.A.: Applied Geochemistry, v. 26, 
p. 496–504.

Sharif, M.U., Davis, R.K., Steele, K.F., Kim, B., Kresse, 
T.M., and Fazio, J.A., 2008, Inverse geochemical modeling 
of groundwater evolution with emphasis on arsenic in the 
Mississippi River Valley alluvial aquifer, Arkansas, U.S.A.: 
Journal of Hydrology, v. 350, p. 41–55.

Signor, D.C., Growitz, D.J., and Kam, W., 1970, Annotated 
bibliography on artificial recharge of ground water, 1955–
67: U.S. Geological Survey Water-Supply Paper 1990, 
141 p.

Skinner, J.H., 1984, Clarification of the definition of aquifer 
in 40 CFR 260.10: Memorandum from John H. Skinner, 
Director, Office of Solid Waste, U.S. Environmental 
Protection Agency, 4 p.

Smith, C.R., and Steele, K.F., 1990, Nitrate concentrations of 
ground water Benton County, Arkansas: Fayetteville, Ark., 
Arkansas Water Resources Center, no. MSC–073, 48 p.

Smith, M.C., Massey, J.H., Branson, J., Epting, J.W., 
Pennington, D., Tacker, P.L., Thomas, J., Vories, E.D., 
and Wilson, C., 2007, Water use estimates for various rice 
production systems in Mississippi and Arkansas: Irrigation 
Science, v. 25, p. 141–147.

Sniegocki, R.T., 1953, Plans for the first year’s work on the 
artificial recharge project, Grand Prairie region, Arkansas: 
U.S. Geological Survey Open-File Report, 16 p.

Sniegocki, R.T., 1963a, Geochemical aspects of artificial 
recharge in the Grand Prairie region, Arkansas: U.S. 
Geological Survey Water-Supply Paper 1615–E, 41 p.

Sniegocki, R.T., 1963b, Problems in artificial recharge through 
wells in the Grand Prairie region, Arkansas: U.S. Geological 
Survey Water-Supply Paper 1615–F, 25 p.

http://pubs.usgs.gov/sir/2013/5100/
http://pubs.usgs.gov/sir/2013/5100/
http://dx.doi.org/10.3133/sir20145044
http://dx.doi.org/10.3133/sir20145044


References  331

Sniegocki, R.T., 1964, Hydrology of a part of the Grand 
Prairie region, Arkansas: U.S. Geological Survey Water-
Supply Paper 1615–B, 72 p.

Sniegocki, R.T., Bayley, F.H., and Engler, K., 1963, 
Equipment and controls used in studies of artificial recharge 
in the Grand Prairie region, Arkansas: U.S. Geological 
Survey Water-Supply Paper 1615–C, 39 p.

Sniegocki, R.T., Bayley, F.H., Engler, K., and Stephens, J.W., 
1965, Testing procedures and results of studies of artificial 
recharge in the Grand Prairie region, Arkansas: U.S. 
Geological Survey Water-Supply Paper 1615–G, 56 p.

Sniegocki, R.T., and Reed, J.E., 1963, Principals of siphons 
with respect to the artificial-recharge studies in the Grand 
Prairie region, Arkansas: U.S. Geological Survey Water-
Supply Paper 1615–D, 19 p.

Snyder, R.W., 1976, Stratigraphy of the Roubidoux and 
Gasconade Formations of northern Arkansas: Fayetteville, 
University of Arkansas, M.S. thesis, 65 p.

Southwest Arkansas Water District, 2013, Our history: 
Southwest Arkansas Water District, accessed January 12, 
2013, at http://www.swawd.com/history.

Spooner, W.C., 1935, Oil and gas geology of the Gulf Coastal 
Plain in Arkansas: Arkansas Geological Survey, Bulletin 2, 
516 p.

Stanton, G.P., 1993, Processes and controls affecting 
anisotropic flow in the Boone-St. Joe aquifer in northwest 
Arkansas: Fayetteville, University of Arkansas, M.S. thesis, 
217 p.

Stanton, G.P., 1997, Potentiometric surface and specific 
conductance of the Sparta and Memphis aquifers in eastern 
Arkansas, 1995: U.S. Geological Survey Water-Resources 
Investigations Report 97–4119, 126 p.

Stanton, G.P., and Clark, B.R., 2003, Recalibration of a 
ground-water flow model of the Mississippi River Valley 
alluvial aquifer in southeastern Arkansas, 1918–1998,  
with simulations of hydraulic heads caused by projected 
ground-water withdrawals through 2049: U.S. Geological 
Survey Water-Resources Investigations Report 03–4232,  
48 p.

Stanton, G.P., Joseph, R.L., and Pugh, A.L., 1998, Status 
of water levels and selected water-quality conditions in 
the Mississippi River Valley alluvial aquifer in eastern 
Arkansas, 1994–1996: U.S. Geological Survey Water-
Resources Investigations Report 98–4131, 72 p.

Stanton, J.S., Peterson, S.M., and Fienen, M.N., 2010, 
Simulation of groundwater flow and effects of groundwater 
irrigation on stream base flow in the Elkhorn and Loup 
River Basins, Nebraska, 1895–2055—Phase two: U.S. 
Geological Survey Scientific Investigations Report 2010–
5149, 78 p., 1 app.

State Review of Oil and Natural Gas Environmental 
Regulations, 2012, Arkansas hydraulic fracturing State 
review: Arkansas Oil and Gas Commission, accessed on 
April 2, 2013, at http://www.aogc.state.ar.us/notices/AR_
HFR_FINAL.pdf.

Steele, K.F., 1981, Groundwater quality and mineral deposits 
relationships in the Ozark Mountains: Fayetteville, Ark., 
Water Resources Research Center, no. PUB–077, 59 p.

Steele, K.F., 1983, Chemistry of the springs of the Ozark 
Mountains, northwestern Arkansas: Fayetteville, Ark., 
Arkansas Water Resources Research Center, no. 98, 48 p.

Steele, K.F., and Adamski, J.C., 1987, Land use effects on 
ground water quality in carbonate rock terrain: Fayetteville, 
Ark., Arkansas Water Resources Research Center, no. 129, 
71 p.

Steele, K.F., Clayton, W.R., Nichols, T.W., and Vendrell, P.F., 
1993, Completion report, pesticide and nitrate monitoring 
results for Craighead, Mississippi, and Poinsett Counties, 
Arkansas—Phase II: Fayetteville, Ark., Arkansas Water 
Resources Center,  no. MSC–200, 27 p.

Steele, K.F., Hill, S.S., Nichols, T.W., Scott, H.D., Vendrell, 
P.F., and Lin, H.S., 1994, Completion report—Ground water 
monitoring project for Arkansas, phase III: Fayetteville, 
Ark., Arkansas Water Resources Center, no. MSC–197, 59 
p.

Steele, K.F., and McCalister, W.K., 1990, Nitrate 
concentrations of ground water from limestone and 
dolomitic aquifers in the northeastern Washington County 
area, Arkansas: Fayetteville, Ark., Water Resources 
Research Center, no. MSC–68, 33 p.

Steele, K.F., Widmann, R.K., Wickliff, D.S., and Parr, D.L., 
1985, The effect of rainstorm events on spring water 
chemistry in limestone terrane: Association of Ground 
Water Scientists and Engineers, Southern Regional Ground 
Water Conference, National Water Well Association, 
Proceedings, p. 51–65.

Steinbrugge, G.W., Heiple, L.R., Rogers, N., and Sniegocki, 
R.T., 1954, Groundwater recharge by means of wells: 
University of Arkansas, Agricultural Experimental Station 
Publication, 119 p.

Stephens, J.W., and Halberg, H.N., 1961, Use of water 
in Arkansas, 1960: State of Arkansas Geological and 
Conservation Commission Water Resources Summary, 
no. 4, 8 p.

Stephenson, L.W., 1927, Notes on stratigraphy of the upper 
Cretaceous formations of Texas and Arkansas: Bulletin of 
the American Association of Petroleum Geologists, v. 11, 
p. 8.

http://www.swawd.com/history.com


332  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Stephenson, L.W, and Crider, A.F., 1916, Geology and ground 
waters of northeastern Arkansas, with a discussion of Dole, 
R.B., The chemical character of the waters: U.S. Geological 
Survey Water-Supply Paper 399, 315 p.

Stoffell, Barry, Appold, M.S., Wilkinson, J.J., McClean, 
N.A., and Jeffries, T.E, 2008, Geochemistry and evolution 
of Mississippian Valley-type mineralizing brines from the 
tri-State and northern Arkansas districts determined by 
LA–ICP–MS microanalysis of fluid inclusions: Economic 
Geology, v. 103, no. 7, p. 1411–1435.

Stone, C.G., and Bush, W.V., 1984, General geology and 
mineral resources of the Caddo River watershed: Arkansas 
Geological Commission, Information Circular 29, 32 p.

Stone, Nathan, and Selden, George, 2006, Aquaculture 
alternatives in Arkansas: University of Arkansas at Pine 
Bluff Cooperative Extension Program FSA9055, 8 p.

Sullavan, J.N., 1974, Drainage areas of streams in Arkansas—
White River Basin: U.S. Geological Survey Unnumbered 
Open-File Report, 123 p.

Sumner, D.M., and Wasson, B.E., 1990, Geohydrology and 
simulated effects of large ground-water withdrawals on 
the Mississippi River alluvial aquifer in northwestern 
Mississippi: U.S. Geological Survey Water-Supply Paper 
2292, 60 p.

Tacker, Phil, Langston, J., Ferguson, J., and Vories, E., 1994, 
Water management: Rice Production Handbook, University 
of Arkansas Cooperative Extension Service MP 192, 
p. 55–63.

Tacker, Phil, Vories, E.D., and Carman, D., 2010, Water supply 
problems and solutions in the Grand Prairie region of 
Arkansas: American Society of Agricultural and Biological 
Engineers Conference Proceedings, Phoenix, Ariz., 
December 5–8, 2010, 8 p.

Tait, D.B., Backer, R.C., and Billingsley, G.A., 1953, The 
ground-water resources of Columbia County, Arkansas—A 
reconnaissance: U.S. Geological Survey Circular 241, 25 p.

Tennyson, Rodney, Terry, Jim, Brahana, J.V., Hays, P.D., 
and Pollock, Erik, 2008, Tectonic control of hypogene 
speleogenesis in the Southern Ozarks—Implications 
for NAWQA and beyond, in Kuniansky, E.L., ed., U.S. 
Geological Survey Karst Interest Group Proceedings, 
Bowling Green, Ky., May 27–29, 2008: U.S. Geological 
Survey Scientific Investigations Report 2008–5023, 142 p.

Terry, J.E., Bryant, C.T., Ludwig, A.H., and Reed, J.E., 1979, 
Water-resources appraisal of the south Arkansas lignite area: 
U.S. Geological Survey Open-File Report 79–924, 162 p.

Terry, J.E., Bryant, C.T., Ludwig, A.H., and Reed, J.E., 1986, 
Water-resources appraisal of the south-Arkansas lignite 
area: Arkansas Geological Commission Information 
Circular 28–D, 162 p.

The New York Times, 1907, Roosevelt pleads for water routes: 
The New York Times, accessed January 17, 2013, at  
http://query.nytimes.com/mem/archivefree/pdf?res=F10B14
F8345417738DDDAC0894D8415B878CF1D3.

Thompson, D.G., 1931, Ground-water supplies for rice 
irrigation in the Grand Prairie region, Arkansas: U. S. 
Department of the Interior Press Mem. 49844, 21 p.

 Thompson, D.G., 1936, Arkansas Grand Prairie Region, in 
Metnzer, O.E., and Wenzel, L.K., ed., Water levels and 
artesian pressure in observation wells in the United States 
in 1935: U.S. Geological Survey Water-Supply Paper 777, 
p. 5–17.

Ting, T.E., 2005, Assessing bacterial transport, storage and 
viability in mantled karst of northwest Arkansas using clay 
and Escherichia coli labeled with lanthanide series metals: 
Ph.D. Dissertation, University of Arkansas, Fayetteville, 
558 p.

Truman, H.S., 1949, Letter to the speaker concerning 
irrigation in the Grand Prairie area of Arkansas in Peters, 
Gerhard, and Woolley, J.T., The American presidency 
project: Accessed June 2, 2013, at http://www.presidency.
ucsb.edu/ws/?pid=13275.

Turner, K.J., and Hudson, M.R., 2008, Improved 
understanding of a karst aquifer system through utilization 
of a 3D geologic model, Buffalo National River, Arkansas: 
Geological Society of America Abstracts with Programs, 
v. 40, no. 3, p. 36.

Turner, K.J., Hudson, M.R., Murray, K.E., and Mott, D.N., 
2007, Three-dimensional geologic framework model for a 
karst aquifer system, Hasty and Western Grove quadrangles, 
northern Arkansas: U.S. Geological Survey Scientific 
Investigations Report 2007–5095, 12 p., CD digital archive.

Turner, J.P., Saunders, J.A., and Cook, R.B., 2002, 
Petrographic evidence for amorphous silica precursors 
and geomicrobiologic processes in silicified and pyritized 
Holocene wood: Paper 216–9, Geological Society of 
America Annual Meeting, 2002, Programs with Abstract, 
p. 493.

Union County Water Conservation Board, 2007, Sparta aquifer 
recovery study Union County, Arkansas: Final Report to the 
EPA, 67 p.

University of Arkansas at Little Rock Water Study Task Force, 
2000, Water for our future: Overcoming regional paralysis, 
114 p., accessed June 2, 2013, at http://ualr.edu/provost/
water.pdf.

University of Arkansas Division of Agriculture, 2013, 
Economic contribution of Arkansas Agriculture, 36 p., 
accessed June 2, 2014, at http://www.uaex.edu/division/
docs/Economic_Contribution_2013.pdf.

http://query.nytimes.com/mem/archivefree/pdf?res=F10B14F8345417738DDDAC0894D8415B878CF1D3
http://query.nytimes.com/mem/archivefree/pdf?res=F10B14F8345417738DDDAC0894D8415B878CF1D3
http://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22Tiong-ee+Ting%22
http://www.presidency.ucsb.edu/ws/?pid=13275
http://www.presidency.ucsb.edu/ws/?pid=13275
http://pubs.usgs.gov/sir/2007/5095/
http://pubs.usgs.gov/sir/2007/5095/
http://pubs.usgs.gov/sir/2007/5095/
http://ualr.edu/provost/water.pdf
http://ualr.edu/provost/water.pdf


References  333

U.S. Army Corps of Engineers, 1977, Pine Bluff metropolitan 
area, Arkansas: Summary of Water Supply Studies, Interim 
Report, Vicksburg District, 33 p.

U.S. Army Corps of Engineers, 2007, Grand Prairie region and 
Bayou Meto Basin, Arkansas: General Reevaluation Report, 
118 p., accessed March 11, 2013, at http://www.mvm.usace.
army.mil/Portals/51/docs/missions/projects/Bayou%20
Meto/Volume%2001.pdf.

U.S. Army Corps of Engineers, 2010, Reallocation of water 
storage at Bull Shoals Lake, Arkansas: Ozark Mountain 
Regional Public Water Authority and Marion County 
Region Water District, 362 p., accessed August 28, 
2013, at http://www.swl.usace.army.mil/Portals/50/docs/
planningandenvironmental/BShoals_OzarkWS_FEA_
FONSI_20100817%20.pdf.

U.S. Army Corps of Engineers, 2013a, National inventory 
of dams: U.S. Army Corps of Engineers, accessed May 1, 
2013, at http://geo.usace.army.mil/pgis/f?p=397:1:0.

U.S. Army Corps of Engineers, 2013b, Review plan for 
Grand Prairie Area Demonstration Project, Grand Prairie 
region, Arkansas P2# 109425—Implementation phase: U.S. 
Army Corps of Engineers, 25 p., accessed April 2, 2013, at 
http://www.mvm.usace.army.mil/Portals/51/docs/PPPMD/
Peer%20Review%20Plans/Grand_Prairie_Review_Plan.
pdf.

U.S. Department of Agriculture, 2006, USDA roles in market-
based environmental stewardship: Natural Resources 
Conservation Service, USDA Department Regulation 
no. 5600–003.

U.S. Department of Agriculture, 2010, State facts sheets—
Arkansas: U.S. Department of Agriculture, accessed August 
17, 2013, at http://www.ers.usda.gov/StateFacts/AR.htm.

U.S. Department of Agriculture, 2011, Arkansas 2011 State 
agriculture overview: U.S. Department of Agriculture, 
accessed April 20, 2013, at http://www.nass.usda.gov/
Statistics_by_State/Ag_Overview/AgOverview_AR.pdf.

U.S. Department of Agriculture, 2012, National Agricultural 
Statistics Service Quick Stats: U.S. Department of 
Agriculture, accessed April 20, 2012, at http://quickstats.
nass.usda.gov/.

U.S. Environmental Protection Agency, 1984, Classification 
of injection wells, section 146.5 of subpart A of part 6 
146, underground injection control program—Criteria and 
standards: U.S. Code of Federal Regulations, Title 40, Part 
146, July 1, 1984, p. 371–372.

U.S. Environmental Protection Agency, 1988, 40 CFR Parts 
280 and 281, Technical standards and corrective action 
requirements for owners and operators of underground 
storage tanks (UST), Federal Register, v. 53, no. 185,  
165 p.

U.S. Environmental Protection Agency, 1994a, Review, 
approval, and evaluation of State management plans: Office 
of Prevention, Pesticides, and Toxic Substances, EPA 
735–B–93–005b, 42 p. 

U.S. Environmental Protection Agency, 1994b, Assessment, 
prevention, monitoring, and response components of State 
management plans: Office of Prevention, Pesticides, and 
Toxic Substances, EPA 735–B–93–005c, 219 p.

U.S. Environmental Protection Agency, 2001, 40 CFR 
Parts 9, 141, and 142, National Primary Drinking Water 
Regulations—Arsenic and clarification to compliance and 
new source contaminants monitoring, final rule: Federal 
Register, v. 66, no. 14, 94 p.

U.S. Environmental Protection Agency, 2009, 2009 Edition of 
the drinking water standards and health advisories: Office of 
Water, Washington, D.C., EPA 822–R–09–011, 12 p.

U.S. Environmental Protection Agency, 2010, Hydraulic 
fracturing research study: Office of Research and 
Development, EPA/600/F–10/002, accessed July 30, 2013, 
at http://www.epa.gov/tp/pdf/hydraulic-fracturing-fact-
sheet.pdf.

U.S. Environmental Protection Agency, 2013, CERCLIS 
public access database: U.S. Environmental Protection 
Agency, Superfund Site Information, NPL Listing for 
Arkansas, accessed May 13, 2013, at http://cfpub.epa.gov/
supercpad/cursites/srchsites.cfm.

U.S. Geological Survey, 2013a, Changes in water-use 
categories: U.S. Geological Survey, accessed June 3, 2013, 
at http://water.usgs.gov/watuse/WU-Category-Changes.
html.

U.S. Geological Survey, 2013b, USGS water data for the 
Nation: USGS National Water Information System (NWIS), 
accessed August 29, 2013, at http://waterdata.usgs.gov/
nwis.

Van den Heuvel, P., 1979, Petrography of the Boone 
Formation, northwest Arkansas: Fayetteville, University of 
Arkansas, M.S. thesis, 92 p.

Vandike, J.E., 1997, Guidebook to the geology and hydrology 
of the Current River Basin: Missouri Division of Geology 
and Land Survey, 27 p.

Van Schaik, E.J., and Kresse, T.M., 1994, Report on the 
third sampling of the El Dorado, Pine Bluff, and Lonoke 
Prototypes: Arkansas Department of Pollution Control and 
Ecology, WQ94–10–1, 45 p. 

Van Schaik, E.J., and Kresse, T.M., 1995, Report on the third 
sampling of the Jonesboro Prototype: Arkansas Department 
of Pollution Control and Ecology, WQ95–11–1, 28 p. 

Van Schaik, E.J., and Kresse, T.M., 1996, Report on the third 
sampling of the Brinkley Prototype: Arkansas Department 
of Pollution Control and Ecology, WQ96–02–1, 40 p. 

http://www.mvm.usace.army.mil/Portals/51/docs/missions/projects/Bayou%20Meto/Volume%2001.pdf
http://www.mvm.usace.army.mil/Portals/51/docs/missions/projects/Bayou%20Meto/Volume%2001.pdf
http://www.mvm.usace.army.mil/Portals/51/docs/missions/projects/Bayou%20Meto/Volume%2001.pdf
http://www.swl.usace.army.mil/Portals/50/docs/planningandenvironmental/BShoals_OzarkWS_FEA_FONSI_20100817%20.pdf
http://www.swl.usace.army.mil/Portals/50/docs/planningandenvironmental/BShoals_OzarkWS_FEA_FONSI_20100817%20.pdf
http://www.swl.usace.army.mil/Portals/50/docs/planningandenvironmental/BShoals_OzarkWS_FEA_FONSI_20100817%20.pdf
http://geo.usace.army.mil/pgis/f?p=397:1:0
http://www.mvm.usace.army.mil/Portals/51/docs/PPPMD/Peer%20Review%20Plans/Grand_Prairie_Review_Plan.pdf
http://www.mvm.usace.army.mil/Portals/51/docs/PPPMD/Peer%20Review%20Plans/Grand_Prairie_Review_Plan.pdf
http://www.mvm.usace.army.mil/Portals/51/docs/PPPMD/Peer%20Review%20Plans/Grand_Prairie_Review_Plan.pdf
http://www.ers.usda.gov/StateFacts/AR.htm
http://www.nass.usda.gov/Statistics_by_State/Ag_Overview/AgOverview_AR.pdf
http://www.nass.usda.gov/Statistics_by_State/Ag_Overview/AgOverview_AR.pdf
http://quickstats.nass.usda.gov/
http://quickstats.nass.usda.gov/
http://www.epa.gov/tp/pdf/hydraulic-fracturing-fact-sheet.pdf
http://www.epa.gov/tp/pdf/hydraulic-fracturing-fact-sheet.pdf
http://cfpub.epa.gov/supercpad/cursites/srchsites.cfm
http://cfpub.epa.gov/supercpad/cursites/srchsites.cfm
http://water.usgs.gov/watuse/WU-Category-Changes.html
http://water.usgs.gov/watuse/WU-Category-Changes.html
http://waterdata.usgs.gov/nwis
http://waterdata.usgs.gov/nwis


334  Aquifers of Arkansas—Protection, Management, and Hydrologic and Geochemical Characteristics of Groundwater

Vardy, Renee, 2011, Characterization of urban impact on water 
quality of karst springs in Eureka Springs, Arkansas, in 
Kuniansky, E.L., ed., U.S. Geological Survey Karst Interest 
Group Proceedings, Fayetteville, Ark., April 26–29, 2011: 
U.S. Geological Survey Scientific Investigations Report 
2011–5031, p. 44–53.

Vaughn, T.W., 1895, The stratigraphy of northwestern 
Louisiana: American Geologist, v. 15, p. 205–229.

Veatch, A.C., 1906, Geology and underground water resources 
of northern Louisiana and southern Arkansas: U.S. 
Geological Survey Professional Paper 46, 422 p.

Vories, E.D., Tacker, P.L., and Hogan, Robert, 2005, Multiple 
inlet approach to reduce water requirements for rice 
production: Applied Engineering in Agriculture, v. 21, no. 4, 
p. 611−616. 

Wagner, D.M., 2007, In-situ assessment of waste 
storage effectiveness in karst using stable isotope 
biogeochemistry: Fayetteville, University of Arkansas, M.S. 
thesis, 58 p.

Wagner, G.H., and Steele, K.F., 1985, Metal concentrations 
in the groundwater of the Ouachita Mountains, Arkansas, 
U.S.A.: Water, Air, and Soil Pollution, v. 25, p. 339–347.

Wagner, G.H., Steele, K.F., and Zachry, D.L., 1975, Trace 
metal and major elements in water-soluble rocks of 
northwest Arkansas: Arkansas Water Resources Center, 
Fayetteville, Ark, no. PUB–036, 55 p.

Warner, N.R., Kresse, T.M., Hays, P.D., Down, A., Karr, J.D., 
Jackson, R.D., and Vengosh, A., 2013, Geochemical and 
isotopic variations in shallow groundwater in areas of the 
Fayetteville Shale development, north-central Arkansas: 
Applied Geochemistry, v. 35, p. 207–220.

Webb, G.E., 1994, Paleokarst, paleosol, and rocky-shore 
deposits at the Mississippian-Pennsylvanian unconformity, 
northwestern Arkansas: Geological Society of America 
Bulletin, May 1994, v. 106, no. 5, p. 634–648.

Weeks, W.B., 1938, South Arkansas stratigraphy with 
emphasis on the older Coastal Plain beds: American 
Association of Petroleum Geologists Bulletin, v. 22, 
p. 972–978.

Westerfield, P.W., 1989, Ground-water levels in the alluvial 
aquifer in eastern Arkansas, 1987: U.S. Geological Survey 
Open-File Report 89–64, 32 p.

Westerfield, P.W., 1990, Water-level maps of the Mississippi 
River Valley alluvial aquifer in eastern Arkansas, 1987:  
U.S. Geological Survey Water-Resources Investigations 
Report 90–4089, 1 sheet.

Westerfield, P.W., 1994, Potentiometric-surface maps of the 
Cockfield and lower Wilcox aquifers in Arkansas, 1991: 
U.S. Geological Survey Water-Resources Investigations 
Report 93–4137, 2 sheets.

Westerfield, P.W., 1995, Potentiometric surface of the Sparta 
and Memphis aquifers in eastern Arkansas, April through 
July 1993, U.S. Geological Survey Scientific Investigations 
Report 95–4000, 1 sheet.

Westerfield, P.W., and Baxter, C.R., 1990a, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1988:  
U.S. Geological Survey Open-File Report 90–383, 32 p.

Westerfield, P.W., and Baxter, C.R., 1990b, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1989:  
U.S. Geological Survey Open-File Report 90–558, 35 p.

Westerfield, P.W., and Baxter, C.R., 1990c, Water level maps 
of the Mississippi River Valley alluvial aquifer in eastern 
Arkansas, 1987: U.S. Geological Survey Open-File Report 
90–4089, 1 sheet.

Westerfield, P.W., and Gonthier, G.J., 1993, Water-level maps 
of the Mississippi River Valley alluvial aquifer in eastern 
Arkansas, 1989: U.S. Geological Survey Water-Resources 
Investigations Report 92–4120, 1 sheet.

Westerfield, P.W., and Poynter, D.T., 1993, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1992:  
U.S. Geological Survey Open-File Report 93–96, 25 p.,  
1 sheet.

Westerfield, P.W., and Poynter, D.T., 1994, Water-level maps 
of the Mississippi River Valley alluvial aquifer in eastern 
Arkansas, spring, 1993: U.S. Geological Survey Open-File 
Report 93–374, 1 sheet.

Westerfield, P.W., and Touschner, S.T., 1991, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1990:  
U.S. Geological Survey Open-File Report 91–248, 35 p.

Westerfield, P.W., and Touschner, S.T., 1992, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1991: U.S. 
Geological Survey Open-File Report 92–46, 24 p.

Westerfield, P.W., and Touschner, S.T., 1993, Ground-water 
levels in the alluvial aquifer in eastern Arkansas, 1992:  
U.S. Geological Survey Open-File Report 93–96, 25 p.

Whitfield, M.S., Jr., 1975, Geohydrology and water quality 
of the Mississippi River alluvial aquifer, northeastern 
Louisiana: Louisiana Department of Public Works Water 
Resources Technical Report, no. 10, 29 p.

Wickliff, D.S., 1988, The effects of rainstorm events on the 
water chemistry of a river with emphasis on the heavy metal 
content: Fayetteville, University of Arkansas, M.S. thesis, 
95 p.

Widmann, R.K., 1982, Episodic and seasonal effects of 
rainfall on spring water chemistry in a limestone terrane: 
Fayetteville, University of Arkansas, M.S. thesis, 110 p.



Wilbert, L.J., Jr., 1953, The Jacksonian stage in southeastern 
Arkansas: Arkansas Resources and Development 
Commission, Division of Geology Bulletin 19, 125 p.

Williams, F.C., 2012, Agriculture: Encyclopedia of 
Arkansas, accessed December 4, 2012, at http://www.
encyclopediaofarkansas.net/encyclopedia/entry-detail.
aspx?search=1&entryID=385.

Williamson, A.K., Grubb, H.F., and Weiss, J.S., 1990, 
Groundwater flow in the Gulf Coast aquifer systems,  
south-central United States—A preliminary analysis:  
U.S. Geological Survey Water-Resources Investigations 
Report 89–4071, 124 p.

Wilson, C.E., Jr., and Branson, J.W., 2002, Trends in Arkansas 
rice production, in Rice research studies 2002: Arkansas 
Agricultural Experiment Station Research Series 504, 
p. 15–17. 

Wilson, C.E., Jr., Frizzell, D.L., Slaton, N.A., and Norman, 
R.J., 1997, Influence of seeding rates on rice salinity 
tolerance: B.R. Wells Rice Research Studies 1997, Arkansas 
Agricultural Experiment Station Research Series 460, 
p. 175–179.

Yeatts, D.S., 2004, Potentiometric Surfaces in the Cockfield 
and Wilcox aquifers of southern and northeastern Arkansas, 
2003: U.S. Geological Survey Scientific Investigations 
Report 2004–5169, 29 p.

Zachry, D.L., Steele, K.F., Wood, L.J., and Johnston, D.H., 
1986, Stratigraphy and hydrology of upper Cretaceous and 
Tertiary strata, Columbia and Union Counties, Arkansas: 
University of Arkansas, Fayetteville, Ark., 74 p.

Zimmerman, R.K., 1992, Fractured Smackover limestone 
in northeast Louisiana—Implications for hydrocarbon 
exploitation: Gulf Coast Association of Geological Societies 
Transactions, v. 42, p. 401–412.

Publishing support provided by
Lafayette and Tacoma Publishing Service Centers

http://www.encyclopediaofarkansas.net/encyclopedia/entry-detail.aspx?search=1&entryID=385
http://www.encyclopediaofarkansas.net/encyclopedia/entry-detail.aspx?search=1&entryID=385
http://www.encyclopediaofarkansas.net/encyclopedia/entry-detail.aspx?search=1&entryID=385

	References

