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INTRODUCTION 

 
Section 106(e) of the Clean Water Act requires that each state monitor the quality of its 
surface and groundwater resources and report the status to Congress every two years 
in its State 305(b) Report. This section of the 305(b) Report addresses the groundwater 
quality in Mississippi.  Groundwater resources provide over 90% of Mississippi’s 
drinking water supply.  The 1200 public water systems operating in the state use 3500 
wells and four surface water intakes.  Because of this reliance on groundwater, the 
State has a vested interest in its protection as evidenced in this report. 
 
Over the years, the Environmental Protection Agency (EPA) has made various revisions 
to the reporting requirements associated with the groundwater section of the 305(b) 
Report.  These changes signaled an attempt by the EPA to not only address relevant 
groundwater issues of concern or interest but also to obtain aquifer-specific data that 
can be used for comparison sake.  There are 16 major aquifers and numerous minor 
aquifers distributed throughout Mississippi.  Unfortunately, this large number of aquifers 
makes providing aquifer-specific data in the report cumbersome.   
 
The overall quality of the groundwater resources in Mississippi remains very good.  
Natural coloration associated with certain aquifers is the most notable groundwater 
quality issue in the state.  Extensive contamination of aquifers in the state or incidents of 
public water systems being impacted by groundwater contamination are uncommon.  
The sporadic “boil water” notices periodically issued in the state are usually the result of 
system maintenance issues or unforeseen natural disasters.  Another issue is the 
relatively large number of small rural water associations operating in the state that are 
often plagued with compliance issues. 
 
 

ASSESSMENT OF GROUNDWATER QUALITY 
 
EPA guidelines for the 305(b) Report encourage the use of the best available data in 
reflecting the quality of the groundwater resources.   To provide as accurate and 
representative assessment of the groundwater quality in Mississippi as possible, the 
information in this report contains data compiled from the Mississippi Department of 
Environmental Quality (MDEQ), the Mississippi State Department of Health (MSDH), 
and the U. S. Geological Survey (USGS). 
 

Groundwater Quality Standards 
 
In November 1991, MDEQ adopted groundwater quality standards equivalent to the 
EPA established drinking water standards or Maximum Contaminant Levels (MCLs).  
These standards apply to all of the groundwater in Mississippi that meets the EPA’s 
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definition of underground sources of drinking water (USDW), which is defined as water 
that “contains fewer than 10,000 mg/l total dissolved solids.”  However, the State 
standard did allow for an exemption of certain water-bearing geologic units capable of 
yielding only extremely low volumes of water.   
 
The standards also establish a procedure to calculate groundwater quality standards for 
types of constituents that may not be included on the EPA list of MCLs. 
 

Mississippi Agricultural Chemical Groundwater Monitoring Program 
 

The Mississippi Agricultural Chemical Groundwater Monitoring (AgChem) Program was 
initiated in March 1989 for the purpose of determining if the use of agricultural 
chemicals is impacting groundwater quality in Mississippi.  Thus far, the sampling of 
over 1,800 wells throughout the state does not indicate any significant impacts directly 
attributable to agricultural practices. 
 
During 2012, the AgChem Program collected samples from a total of 83 wells across 
the state, including 54 private water wells and 29 large-capacity irrigation and fish 
culture wells located in the Mississippi Delta. 
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Figure I 
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U. S. Geological Survey 
 
The USGS has sampled water wells in Mississippi since the early 1900’s.  Most of the 
USGS sampling has involved analysis of inorganic parameters to characterize the basic 
types of groundwater found in the various aquifers across the state.  These sampling 
efforts helped establish that most of the groundwater in Mississippi can be 
characterized as a soft sodium or calcium bicarbonate type.  Although the USGS has 
been involved in previous surface water investigations to identify pesticides in surface 
water bodies in the state, the agency has not actively pursued similar groundwater 
studies until fairly recently. 
 
National Water Quality Assessment (NAWQA) Program – Congressional funding in 
the late 1980s enabled the USGS to initiate the NAWQA Program, designed to 
investigate the status and trends of the water quality in the streams, rivers, and 
groundwater supplies found throughout the nation.  After dividing the country into 60 
study areas or units, the USGS began phasing in this project in 1991.  Initially, 15 
NAWQA study units across the nation were designated for investigation by the USGS, 
including one that encompassed parts of six states in the Mississippi Embayment.  A 
significant area of northern Mississippi was contained in this investigation, including the 
Mississippi Delta region, the preeminent agricultural area in the state.  The study 
involved the sampling of 14 wells pumping from the shallow MRVA, widely used for 
irrigation and fish culture in the Delta, or various deeper Tertiary aquifers that provide 
drinking-water supply throughout northern Mississippi.  The results reported by the 
USGS indicate no exceedances of MCLs on any samples obtained from the Tertiary 
aquifers in the state.  The study also concluded that even the shallow alluvial aquifer 
underlying the Mississippi Delta had not been adversely impacted by the application of 
significant amounts of pesticides in the region.  The reported results from the 
Mississippi Embayment study closely mimic those reported for MDEQ’s AgChem 
Program.  Cycle II of the NAWQA program began in 2001 and focuses on regional 
assessments of water-quality conditions and trends. 
 
During Cycle II, three new groundwater investigations began in Mississippi.  Three sites 
were established in the Mississippi Delta region to investigate the fate and transport of 
agricultural chemicals in surface and groundwater.  Two wells were sampled in 
northwestern Bolivar County in an area used for corn and cotton production.  A 
groundwater infiltration study was conducted in a soybean field in Bolivar County, and a 
groundwater/surface-water interaction study was conducted in northeastern Washington 
County adjacent to the Bogue Phalia at US Highway 82. 
 
A 30-well network was established over the coastal portions of MS, AL, and FL to 
monitor the quality of water in domestic supply wells screened in aquifers of the Coastal 
Lowlands aquifer system.  Sixteen of the sampled wells were located in Hancock, Pearl 
River, Lamar, Stone, Harrison, Jackson, George, and Perry Counties. 
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A 30-well network was established in MS and TN to investigate the quality of water in 
the out- 
crop areas of the middle Claiborne aquifer.  Thirteen wells used for drinking water were 
sampled in the Sparta aquifer in MS. 
 
The 60 designated study units in the NAWQA investigation cover other parts of 
Mississippi as well.  The ongoing Acadian-Pontchartrain investigation is centered 
primarily in Louisiana but covers parts of five counties in southwestern Mississippi.  
Another study underway focuses on the Mobile River Basin and encompasses a large 
area along the eastern side of the state associated with the Tombigbee River Basin.  
Seven wells in Mississippi are scheduled for sampling during the Mobile River Basin 
investigation.  Reports on the two studies are available online at pubs.er.usgs.gov. 
 

Mississippi State Department of Health 
 

The Safe Drinking Water Act (SDWA) allows States to seek EPA approval or primacy to 
administer their own Public Water System Supervision (PWSS) Programs, often 
referred to as the drinking water program.  To receive program primacy, the EPA must 
determine that a State meets certain requirements laid out in the SDWA and 
complementary regulations.  Some of these requirements include the adoption of State 
drinking water regulations that are at least as stringent as the Federal regulations and a 
demonstration that a State can enforce the program requirements.  Mississippi 
assumed administration of its PWSS Program in 1974 when the Mississippi State 
Department of Health’s (MSDH) Bureau of Public Water Supply became the primacy 
agency.  This agency is responsible for ensuring that safe drinking water is provided to 
the 96% of the state’s population who rely on the 1,200 public water systems (PWSs) 
and their corresponding 3,500 wells operating in Mississippi (Figures II and III). 
 
The EPA also regulates the frequency with which PWSs monitor their water supply for 
contaminants and report the corresponding analytical results.  PWSs are required to 
monitor and verify that the levels of contaminants present in their drinking water supply 
do not exceed established MCLs.  In Mississippi, most PWSs submit all of their samples 
to the MSDH for analysis at the state laboratory.  The laboratory annually processes 
and analyzes over 50,000 water samples submitted for microbiological analysis as well 
as hundreds of samples for lead and copper, nitrate/nitrite, various inorganic 
constituents, volatile organic compounds (VOCs), total trihalomethanes (TTHMs), 
haloacetic acids, and bromates.  The overall compliance rate of PWSs  
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Figure II 
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Figure III 
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in Mississippi is generally very high because of the predominant use of confined 
aquifers for drinking water supplies.  Most of the PWSs have been granted a waiver 
from monitoring for the synthetic organic compounds (pesticides) based on previous 
studies, vulnerability assessments, and chemical use data. 
 
Primacy States are required to submit data quarterly to the EPA via the Safe Drinking 
Water Information System (SDWIS), an automated database maintained by the Federal 
agency.  Some of the data submitted include PWS inventory information, 
monitoring/compliance information, and enforcement activity related to any system 
violations.  The SDWA also requires States to provide the EPA with an annual report 
detailing violations of established MCLs by operating PWSs. 
 
The 1996 Amendments to the SDWA require that every community water system 
provide its customers with a brief annual water quality report.  A system’s Consumer 
Confidence Report (CCR) should explain the nature of any violation, its potential health 
effects, and the steps being taken to correct the violation.  The CCRs often include 
educational material and also provide information related to the Source Water 
Assessment Program. 
 

Summary of Groundwater Quality 
 
The information included in Table I summarizes the groundwater quality data compiled 
by the MDEQ.  The reporting period for the MDEQ data is 1990 through 2012.   The 
reported parameters include those specifically requested by the EPA for the 305(b) 
Report.  The only MCL violation for a public water system was for fluoride and it is being 
monitored quarterly. 
 

Table I.  MDEQ Analytical Results 
 

Aquifer # Wells 
Sampled 

NO3 
0-5 mg/l 

NO3 
5-10 mg/l 

NO3 
>10 mg/l 

VOCs 
>MCL 

SOCs 
>MCL 

Miss. River alluvium 915 914 1 0 0 0 

Citronelle 92 89 2 1 0 0 

Miocene 214 208 4 2 0 0 

Oligocene 16 13 3 0 0 0 

Cockfield 51 49 1 1 0 0 

Sparta 89 89 0 0 0 0 

Winona-Tallahatta 30 30 0 0 0 0 

Meridian-Upper Wilcox 53 53 0 0 0 0 

Wilcox 73 73 0 0 0 0 

Ripley 23 23 0 0 0 0 

Coffee Sand 8 8 0 0 0 0 

Eutaw-McShan 47 45 2 0 0 0 
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Gordo 20 20 0 0 0 0 

Coker 0 0 0 0 0 0 

Paleozoic 5 5 0 0 0 0 

 
 

GROUNDWATER CONTAMINATION IN MISSISSIPPI 
 
The aquifers used for drinking water supply in Mississippi generally are confined to 
some extent by layers of clay that prevent widespread instances of groundwater 
contamination.  Most of the documented cases of groundwater contamination in 
Mississippi have involved shallow unconfined aquifers that remain widely used in some 
areas of the state as domestic drinking water sources.  
 
 

Potential Sources of Contamination 
 
The primary sources of groundwater contamination in Mississippi typically can be traced 
to leaking underground storage tanks (USTs) holding petroleum-based products and 
faulty septic systems.  Another problem of note in areas of the state where petroleum 
exploration and production have been prevalent is localized brine (saltwater) 
contamination of shallow aquifers.  Many of the past problems associated with the oil 
and gas industry have been corrected with the adoption of more stringent state 
regulations.  Groundwater contamination involving hazardous waste has been detected 
at various commercial and industrial facilities across the state as well.  These facilities 
often cover such relatively large tracts of land that the associated contamination  
plumes are contained within their property boundaries.  Table II lists the major sources 
of groundwater contamination and also other perceived sources of contamination in 
Mississippi.  The location of selected potential contaminant sources, Brownfields sites, 
and groundwater remediation sites involving the Comprehensive Environmental 
Response and Compensation, and Liability Act (CERCLA) Program are identified in 
Figures IV and V. 
 

  

Table II.  Major Sources of Ground Water Contamination 

 
Contaminant Source 

 

 
Ten Highest 

Priority Sources  

 
Factors Considered 

in Selecting a 
Contaminant Source 

 
Contaminants 

 
Agricultural Activities  
Agricultural chemical facilities 

 
 

 
 

 
  

Animal feedlots 
 
 

 
 

 
  

Drainage wells 
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Fertilizer applications X  Nitrates  
Irrigation practices 

 
 

 
 

 
  

Pesticide applications 
 

X  
 
 

 
Various pesticides  

Storage and Treatment Activities  
Land application 

 
 

 
 

 
  

Material stockpiles 
 
 

 
 

 
  

Storage tanks (above ground) 
 

X 
 
 

 
Petroleum products  

Storage tanks (underground) 
 

X 
 
 

 
Petroleum products  

Surface impoundments 
 
     

 
  

 
   

Waste piles 
 
 

 
 

 
  

Waste tailings 
 
 

 
 

 
  

Disposal Activities  
Deep injection wells 

 
 

 
 

 
  

Landfills 
 

X 
 
 

 
Various constituents  

Septic systems 
 

X 
 
 

 
Nitrates, pathogens  

Shallow injection wells 
 
 

 
 

 
  

Other  
Hazardous waste generators 

 
X 

 
 

 
Various constituents  

Hazardous waste sites 
 

X 
 
 

 
Various constituents  

Industrial facilities 
 

X 
 
 

 
Various constituents  

Material transfer operations 
 
 

 
 

 
  

Mining and mine drainage 
 
 

 
 

 
  

Pipelines and sewer lines 
 
 

 
 

 
  

Salt storage and road salting 
 
 

 
 

 
  

Salt water intrusion 
 
 

 
 

 
  

Spills 
 
 

 
 

 
  

Transportation of materials 
 
 

 
 

 
  

Urban runoff 
 
 

 
 

 
  

Oil and Gas Production 
Exploration/Production 
sources (please specify) 

 
 X 

 
 

 
Chlorides 

 
Other sources (please specify) 
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Figure Figure IV 
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Figure V 
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Clean Up of Contamination 
 
Accidents, spills, leaks and past improper disposal and handling of hazardous 
materials and waste have resulted in a number of sites that have contaminated 
land, water, and air.  Through five programs, the Brownfields Program, the 
Uncontrolled Sites Program, the Voluntary Evaluation Program (VEP), the 
CERCLA Program, and the Underground Storage Tanks (UST) Program, the 
staff of the Groundwater and Remediation Division (GARD) is responsible for the 
protection of human health and the environment by overseeing the assessment 
and remediation of contaminated sites in Mississippi. 
 
Brownfields 

 
Three Brownfield Agreements were reached in 2011, with the redevelopment of 
the former Amoco/Afta Brownfield site serving as this year’s highlight in both total 
investment and job creation.  The Elevance Renewable Sciences Inc., creator of 
high-performance renewable specialty chemicals for use in personal care 
products, detergents, plastics, and lubricants, was able to acquire the former 
Amoco/Afta Brownfield site in Natchez with the assistance of the Mississippi 
Department of Environmental Quality (MDEQ) and the Mississippi Development 
Authority (MDA).  Through the Mississippi Industry Incentives Financing 
Revolving Fund, MDA provided assistance for upgrades at the Natchez/Adams 
County Port, as well as a $25 million loan to the Elevance.  Meanwhile, MDEQ, 
through the Mississippi Brownfields Program, reached a Brownfield Agreement 
with Delta Biofuels, Inc. that addressed liability concerns related to legacy 
environmental conditions at the facility.  The company is converting the facility to 
a biorefinery and derivatives operation that will involve an investment of more 
than $225 million and will create 165 full-time jobs over the next five years, in 
addition to 300 construction jobs.  The financial assistance from MDA and the 
Brownfield Agreement, approved by the Mississippi Commission on 
Environmental Quality, paved the way for the brownfield redevelopment project 
to materialize. 
 
Underground Storage Tanks 
 
The goal of the Underground Storage Tanks (UST) Program is to protect 
groundwater from leaking underground storage tanks.  To meet this goal there is 
a two-pronged approach.  First, a compliance program inspects UST facilities in 
order to ensure the systems do not leak.  In Mississippi, the UST compliance 
personnel are responsible for ensuring approximately 8,449 tanks at 3,173 
facilities have the appropriately maintained equipment in order to protect the 
groundwater.  Secondly, in the event of a release, there is a fund available for 
eligible tank owners to help in the assessment and cleanup resulting from leaking 
USTs, The Mississippi Groundwater Protection fund began in 1987 and has 
committed $150 million to eligible tank owners for the assessment and cleanup of 
sites contaminated from leaking USTs.  The average fund commitment per site 
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has been $148,900.  At the end of 2010, the Mississippi Groundwater Protection 
Trust Fund had assessed 1,012 sites, completed assessment and/or remediation 
of 798 sites and had 214 active sites.  This past fiscal year $6.78 million were 
reimbursed to eligible tank owners.  Also, this year 22 new sites were assessed 
and 20 sites were closed. 
 
Additionally, using the Leaking Underground Storage Tanks Trust Fund 
(LUST)/American Recovery and Reinvestment Act (ARRA) funds, in 2010 the 
staff assessed and /or remediated another 29 sites and closed out 5 sites.  State 
fiscal year expenditures were $1.68 million. 
 
The program also continued to do work utilizing the LUST Katrina Supplemental 
Funds to continue work on 11 of these sites and closed out an additional two 
sites.  With the LUST Katrina Supplemental Funds the program has expended 
$343,000 in state FY 2011. 
 
Uncontrolled Sites 
 
Over the past 12 months, GARD actively oversaw 169 sites.  During that same 
timeframe, the number of sites brought to GARD’s attention was 10, bringing the 
total number of sites in MDEQ’s public record to 1,784 sites.  Also, MDEQ issued 
“State No Further Action” (SNFA) letters for 14 of these sites that were evaluated 
and remediated to levels protective of human health and the environment.  In 
addition, MDEQ issued Restrictive Use Agree Orders for one site, thereby 
allowing the sites to be reused with certain activity and use limitations.  The staff 
continues to respond expeditiously to requests from MDOT and other 
governmental agencies for the review of environmental assessments and 
remediation of contaminated sites and those sites with economic development 
potential. 
 
Voluntary Evaluation Program  
 
Courthouse property was remediated to protective levels so the courthouse could 
be completed this past year.,  The Voluntary Evaluation Program (VEP) offers 
participants an opportunity to receive an expedited review of site characterization 
and remediation plans and reports for uncontrolled sites in which they have an 
interest.  The VEP is funded entirely by these participants who pay for MDEQ’s 
oversight costs.  Typically, individuals involved in property transfers find the VEP 
attractive because of the expedited review process.  There were 10 new VEP 
sites that joined the program this fiscal year. 
 
Comprehensive Environmental Response, Compensation, and Liability Act 
 
Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) oversight of the site assessment and restoration of hazardous waste 
sites at federal facilities continues to be a large portion of the CERCLA Program.  
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Oversight is conducted at seven Department of Defense sites, a Department of 
Energy site (Salmon Test Site), a NASA facility (Stennis Space Center), and 
several formerly used defense sites.  MDEQ is funded for this oversight work 
through agreements with the Department of Defense, the Department of Energy, 
and NASA.  Through the grants from the Environmental Protection Agency, 
CERCLA staff performed preliminary assessments, site investigations and site 
inspections at hazardous waste sites for National Priority List (NPL) 
consideration, coordinated with EPA on emergency/removal projects at the 
Southern Pine Wood Preserving site, Wiggins and the Southeastern Wood 
Preserving site, Canton, and assisted the EPA with the oversight of the 
assessment and future remediation of four Superfund sites in the state – Sonford 
Products, Flowood;  Davis Timber, Hattiesburg; American Creosote, Louisville; 
and Wood Treating, Picayune.  At the present time it is estimated that the 
remediation costs for these four sites is approximately $76 million.  The state will 
ultimately have to pay 10 percent of these remediation costs.  In addition, Red 
Panther Chemical, Clarksdale; Kerr-McGee (Tronox), Columbus; and 
Southeastern Wood, Canton, are being considered and evaluated for NPL listing, 
however there has been no estimation of remedial costs to date.  The Red 
Panther Chemical, Clarksdale site is a potential responsible party (PRP) site and 
the responsible party(s) will be paying for the further assessment and 
remediation of the site.  The Kerr-McGee (Tronox), Columbus site went into 
bankruptcy and further legal proceedings.  The initial bankruptcy proceeding 
resulted in a Trust being set up that will provide some money toward the further 
assessment and remediation of the site. If ongoing legal proceedings by the 
EPA, U.S. Department of Justice, and many states are successful then a 
responsible party will pay for all of the assessment and remediation of this site 
and many other sites previously owned by Kerr-McGee in Mississippi and other 
states.  The Southeaster Wood, Canton site does not have a potentially 
responsible party and if listed will require a 10% state match for the remediation 
costs. 
 
 
RCRA Corrective Action  
 
EPA Region 4 is responsible for 19 sites in the state that are under the 
jurisdiction of the Resource Conservation and Recovery Act (RCRA) Corrective 
Action Program.  This program covers the cleanup of hazardous waste and 
hazardous constituents released from Solid Waste Management Units or Areas 
of Concern at regulated facilities.  More than half of these facilities have achieved 
control of current human exposures and control of the migration of contaminated 
groundwater according to the EPA website. 
 
Table III is a statewide summary of groundwater contamination source types and 
the number of sites for each source.  The format of the table was established by 
the EPA, specifically for inclusion in the 305(b) Reports. 



17  
 

 

                        
Table III.  Ground Water Contamination Summary 
Hydrogeologic Setting: Statewide 
Spatial Description:   

Map Available:  

Data Reporting Period:  2011-2012 

 

 

Source 
Type 

Number 
of Sites 

Number of 
Sites that 
are listed 

and/or have 
confirmed 
releases 

Number with 
confirmed 

ground water 
contamination 

Contaminants Number of 
Site 

Investigations 
(optional) 

Number 
of  sites 

that have been 
stabilized or 
have had the 

source removed 

Number of 
sites with 
corrective 

action plans 
(optional) 

Number of 
sites with 

active 
remediation 

(optional) 

Number of 
sites with 
cleanup 

completed 
(optional) 

 NPL 4 4 4 Penta, creosote      

 CERCLIS 
 (non-NPL) 

1693         

 DOD/ 
 DOE 

10   VOCs      

 LUST 353 353 353 BETX,PAH  2876  53 5876 

 RCRA 
 Corrective 
 Action 

19 19 11 VOCs, SVOCs,       

 
Undergroun
d 
 Injection 

5-CL I 
560-CL II 

0 0       

 State Sites          

 Non-point 
 Sources 

         

 Totals          
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GROUNDWATER PROTECTION EFFORTS     
 
The Mississippi Department of Environmental Quality (MDEQ) has received 
primacy from the EPA to administer the related Federal programs dealing with 
groundwater and surface water quality in the state.  The Groundwater Planning 
Branch in MDEQ’s Office of Land and Water Resources (OLWR) has the primary 
responsibility of coordinating groundwater (quality) protection efforts in 
Mississippi.  Activities to prevent the contamination of drinking-water aquifers in 
the state have focused mainly on the implementation of the Wellhead Protection 
Program, completion of Source Water Assessment Program requirements, and 
addressing Source Water Protection Program related measures. 
 

Wellhead Protection Program 

 
Initial groundwater protection efforts by the Groundwater Planning Branch 
focused on the State Wellhead Protection Program (WHPP).  This program 
conceptually was designed to identify and properly manage potential 
contaminant sources in Wellhead Protection Areas from which public water 
system (PWS) wells capture their water over a specific period of time.    
Demonstration projects for several high-priority PWSs in Mississippi resulted in 
the first local management plans being completed in the state by the mid-1990s.  
MDEQ used the success of these projects to spearhead interest in cross-
program coordination of groundwater protection activities in Mississippi.   
 
Since the mid-1990s, the Mississippi Rural Water Association has utilized a 
national EPA grant to fund a technician who has assisted MDEQ in the 
development and implementation of local Wellhead Protection management 
plans.  Most of the WHPP activities over the past eight years have centered 
around Rural Water’s efforts to develop management plans for at least 12 rural 
PWSs per year. 
 

Source Water Assessment Program  

 
The 1996 amendments to the Safe Drinking Water Act mandated states to 
develop and implement a Source Water Assessment Program (SWAP).  The 
purpose of this program was to notify PWSs and customers regarding the relative 
susceptibility of their drinking-water supplies to contamination.  Congress 
intended for these susceptibility assessments to encourage efforts that would 
enhance the protection of PWSs by managing identified potential contaminant 
sources of concern.  In 1998, the Mississippi State Department of Health (MSDH) 
contracted with MDEQ to develop and administer the SWAP in Mississippi.  
Required elements of assessments include the following: (1) delineating Source 
Water Protection Areas around PWS wells; (2) inventorying potential 
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contaminant sources in the protection areas; (3) assigning susceptibility rankings 
to wells; and (4) notifying the public regarding the availability of SWAP 
information. 
 
Assessments in Mississippi use the following rankings to notify PWSs of their 
relative susceptibility: (1) Higher, (2) Moderate, and (3) Lower.  Most of the public 
groundwater system wells in the state have received a Moderate ranking (63%), 
while 29% have received Lower rankings and only 8% have received Higher 
susceptibility rankings.  Some of the criteria considered when assigning these 
rankings to public groundwater systems include aquifer confinement; MSDH 
minimum well design criteria; potential contaminant sources identified within the 
delineated Source Water Protection Area; and abandoned wells within the 
protection area. 
 
The size of a Source Water Protection Area is based on eight delineation 
scenarios that were developed using EPA’s Wellhead Protection Area (WHPA 
code) computer program.  The different scenarios are a result of countless 
computer modeling runs and an extensive data review of aquifer characteristics 
and well data from the USGS and MDEQ’s Office of Geology and OLWR.  The 
eight developed delineation scenarios incorporate differing model input 
parameters, including well discharge, aquifer porosity and transmissivity, aquifer 
thickness, and time.  The approved pumping scenarios are arranged according to 
well discharge ranges with larger pump rates corresponding to larger Source 
Water Protection Areas. 
 
Assessments of all public groundwater systems and the three public surface 
water systems operating in the state have been completed.  After MDEQ mailed 
the prepared assessment reports to the systems, it became their responsibility to 
notify their customers that a SWAP report was available for review upon request.  
As another reminder, the EPA required the annual Consumer Confidence Report 
(CCR) prepared by systems to include a reference regarding the SWAP report 
and a brief summary of the assessment findings. 
 
The SWAP reports and corresponding maps of delineated Source Water 
Protection Areas are available online at the MDEQ website:  
http://landandwater.deq.ms.gov/swap. As a result of recent MDEQ regulatory 
changes, all new PWS wells now require that preliminary assessments be 
performed by MDEQ prior to the issuance of groundwater withdrawal permits.  
These preliminary assessments allow the suitability of proposed well sites to be 
screened prior to the drilling and completion of PWS wells.  

 
Source Water Protection Strategy 
 
Mississippi’s Source Water Protection Strategy for PWS wells using unconfined 
aquifers involves the integration/coordination of protection efforts with various 
environmental regulatory programs within MDEQ, such as UST, RCRA, 

http://landandwater.deq.ms.gov/swap
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CERCLA, and Brownfields/Uncontrolled Sites, as well as the MSDH.  The 
implementation of this strategy is initiated when the corresponding regulatory 
programs are provided a Source Water Assessment analysis of a PWS well from 
the Groundwater Planning Branch.  This direct cross-program involvement 
should help to ensure contaminant plumes do not degrade shallow groundwater 
sources used for public water supply.  The strategy will be considered complete 
after MDEQ meets with representatives of systems to explain pertinent protection 
measures. 
 
The protection strategy for public groundwater systems using deeper confined 
wells focuses on the hydrogeolologic confinement (vulnerability) of their 
production aquifers. Adequate aquifer confinement is generally assumed if an 
overlying confining unit of clay is at least 30 feet in thickness and/or the 
corresponding potentiometric surface (head) extends at least 10 feet above the 
screened aquifer.  The implementation of this strategy is considered complete 
when the confinement is verified and a system is notified of any abandoned 
(unplugged) wells that may pose public health issues. 
 
The Source Water Protection Strategy for the four surface water intakes used in 
the state involves the integration of public drinking-water protection into MDEQ’s 
Basin Management Approach that is designed to protect and restore the quality 
of Mississippi’s surface water resources.  This integration component was well 
received by the two relative Basin Management Teams which incorporated extra 
protection measures into their management plans to complete the strategy.  EPA 
Region IV and the Tennessee Valley Authority are assisting MDEQ with these 
projects.  Meetings with these PWS systems have been held and additional 
meetings to discuss protection measures are intended.  The state is also 
participating in a national pilot project to address the integration of the SDWA 
and the CWA.        
 
Table IV summarizes the different groundwater protection programs and 
activities in Mississippi.  The following abbreviations listed in the table 
correspond to the state agencies responsible for the various ground water 
protection programs: 
 
 1. MEMA - Mississippi Emergency Management Agency 

2. MDEQ - Mississippi Department of Environmental Quality 
3. MDAC - Mississippi Department of Agriculture and Commerce  
4. MSDH - Mississippi State Department of Health 
5. MSOGB- Mississippi State Oil and Gas Board 
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Table IV.  Summary of State Ground Water Protection Programs 

 
 

 
 
 Programs or Activities 

 
 Check 
  

 
 Implementation 
 Status 

 
 Responsible 
 State Agency 

 
Active SARA Title III Program 

 
    

 
established 

 
MEMA      

 
Ambient groundwater monitoring system 

 
    

 
established 

 
MDEQ 

 
Aquifer vulnerability assessment 

 
    

 
developing 

 
MDEQ 

 
Aquifer mapping 

 
 

 
 

 
 

 
Aquifer characterization 

 
    

 
considering 

 
MDEQ 

 
Comprehensive data management system 

 
    

 
developing 

 
MDEQ 

 
EPA-endorsed Core Comprehensive State 
Ground Water Protection Program (CSGWPP) 

 
    

 
reevaluating 
participation 

 
MDEQ 

 
Groundwater discharge permits  

 
    

 
established 

 
MDEQ 

 
Groundwater Best Management Practices 

 
    

 
developing  

 
MDEQ 

 
Groundwater legislation 

 
    

 
established 

 
MDEQ 

 
Groundwater classification 

 
 

 
   

 
 

 
Groundwater quality standards 

 
    

 
established 

 
MDEQ 

 
Interagency coordination for ground water protection 
initiatives 

 
    

 
established 

 
MDEQ 

 
Nonpoint source controls 

 
    

 
developing 

 
MDEQ 

 
Pesticide State Management Plan 

 
    

 
established 

 
MDAC 

 
Pollution Prevention Program 

 
    

 
established 

 
MDEQ 

 
Resource Conservation and Recovery Act 
(RCRA) Primary 

 
    

 
established 

 
MDEQ 

 
State Response Program 

 
    

 
established 

 
MDEQ 

 
State RCRA Program incorporating more stringent 
requirements than RCRA Primary 

 
   N/A 

 
N/A 

 
MDEQ 

 
State septic system regulations 

 
    

 
established 

 
MSDH 

 
Underground storage tank installation 
Requirements 

 
    

 
established 

 
MDEQ 

 
Underground Storage Tank Remediation Fund 

 
    

 
established 

 
MDEQ 

 
Underground Storage Tank Permit Program 

 
    

 
established 

 
MDEQ 

 
Underground Injection Control Program 

 
    

 
established 

 
MDEQ-MSOGB 

 
Vulnerability assessment for drinking 
water/wellhead protection 

 
    

 
established 

 
MDEQ 

 
Well abandonment regulations 

 
    

 
established 

 
MDEQ 

 
Wellhead Protection Program (EPA-approved) 

 
    

 
established 

 
MDEQ 

 
Well installation regulations 

 
    

 
established 

 
MSDH 
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Investigations Supporting Groundwater Protection 

 
Because Mississippians are so reliant on the groundwater resources in the state, 
a great deal of time and effort has been devoted to developing a working 
knowledge of the related hydrogeology.  Agencies that have been involved in 
groundwater investigations and publications in the past include the U.S. 
Geological Survey and MDEQ’s Office of Land and Water Resources (OLWR) 
and Office of Geology (OG). 
 
Office of Land and Water Resources  
 
The abundant water supplies in Mississippi constitute one of the most important 
and valuable natural resources in the state. These resources attribute directly to 
the quality of life and economic prosperity of the state. However, the water 
resources available in areas of the state can vary significantly depending on 
various hydrogeologic conditions that may affect baseflow in streams, water 
quality, as well as the prolificacy of local aquifers. The highly variable nature of 
these resources means that a concerted effort must be maintained to collect 
related groundwater and surface water data that will allow proper decisions to be 
made regarding the management and development of the state’s water 
resources. 
 
In 2011, work began on a project to evaluate the availability of groundwater 
resources in Lafayette County.  This project continued during 2012, focused 
upon subsurface occurrence and extent of the aquifer, and collecting water-level 
data from wells.  Also begun in 2011 was a project funded by the United States 
Geological Survey to evaluate the suitability of the Tuscaloosa group as a 
repository for the geo-sequestration of carbon dioxide in several counties of 
southern Mississippi. 
 
The staff of the Office of Land and Water Resources (OLWR) has completed 
work on the development of a numerical groundwater flow model of the 
Mississippi River Valley alluvial aquifer (MRVA) of the Delta of northwestern 
Mississippi. This aquifer is the primary source of water that supports large-scale 
agricultural activities and aquaculture in that region. The model is being used to 
better understand the groundwater flow system and the potential effects of 
variations in pumping patterns.  Currently work is being conducted to refine 
elements of the model. 
 
In the southern third of Mississippi, sand beds of the Catahoula, Hattiesburg, 
Pascagoula, and Graham Ferry Formations form the main aquifers that are 
primary sources of water supplies. These formations contain numerous inter- 
bedded layers of sand and clay. The complexity of these sediments has made it 
difficult to map the surface geology and delineate the aquifers in the subsurface.  
The MDEQ Office of Geology and OLWR continued their work in this area to map 
the surficial geology and construct geologic cross-sections across the area. The 
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objectives of this effort are to identify and protect the recharge areas of the 
aquifers that are sources of water in this region and to correlate and determine 
the extent of the sand intervals that form these aquifers in the subsurface.  In 
2012 this effort concentrated on Wilkinson and Amite Counties since that area is 
the focus of significant oil and gas activity in the Tuscaloosa marine shale. 
 
 
Water Resource Issues in the Mississippi Delta  
 
The economy of the Delta is dependent to a large extent on the availability of 
suitable water supplies from an estimated 17,000 large-capacity irrigation and 
aquaculture wells used throughout the region.  Most of the water used for these 
beneficial purposes in the Delta is obtained from the shallow Mississippi River 
Valley alluvial aquifer (MRVA). With an average withdrawal of approximately 1.5 
billion gallons of groundwater pumped per day, the pumpage demand has 
exceeded the recharge to the MRVA resulting in notable water-level declines in 
the aquifer. The impacts are much more pronounced in the central portion of the 
Delta, but the trends indicate that a Delta-wide initiative to conserve water and to 
balance water use between surface water and groundwater is needed to stabilize 
the trend.  Progress continues to be made on water conservation efforts that 
began a few years ago, to the point that today, it is widespread throughout the 
region. To help alleviate extremely low flows in the upper reaches of the 
Sunflower River, the Yazoo-Mississippi Delta Joint Water Management District 
maintains a low-flow augmentation project on this stream during dry times of the 
year. 
   
Several years ago staff from the Office of Land and Water Resources (OLWR) 
began a drilling project to learn more about the saturated thickness of the alluvial 
aquifer in the central Delta. This project will be continued for the foreseeable 
future. 
 
Another continuing effort is being made by OLWR staff to study and determine 
the regime of recharge to the alluvial aquifer. This includes investigations to 
determine the influence of the Mississippi River on the MRVA, as well as studies 
to learn more about the recharge from the bluff hills to the MRVA. OLWR staff 
continues to drill stratigraphic holes and at certain locations install observation 
wells to help resolve the recharge dilemma. 
                                                                               
Office of Geology 
 
MDEQ’s Office of Geology (OG) plays a critical role in supporting the various 
groundwater investigations in Mississippi.  This agency has specialized in the 
collection of geologic and hydrologic data and provides field support to other 
divisions of MDEQ.  These functions revolve around the OG’s drilling rig, coring 
equipment, and geophysical well-logging units.  Water wells and engineering test 
holes drilled across the state are logged by the staff to collect valuable 
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hydrogeologic information.  These logs are maintained in the OG’s log library of 
water wells and test holes.  The work normally associated with a traditional state 
geological survey is performed by this office.  Among the other functions of the 
agency are surface geologic mapping and research involving the geology, 
paleontology, and mineral resources of the state.   
 
The preparation of surficial geologic maps by the OG is an important 
groundwater protection tool that cannot be over emphasized. These maps 
provide basic information required to assess the availability of energy and 
mineral resources, locations of geologic hazards, the occurrence and availability 
of water resources, and the suitability of land for various uses.  Geologic maps 
also are used to characterize sites for waste disposal facilities and to identify 
aquifer recharge areas.   
 
U. S. Geological Survey 
 
Harrison County Study – The USGS is involved in a project that includes 
monitoring groundwater changes in the region and analyzing water samples 
collected from 25 wells in Harrison County annually.  Analyses of temperature, 
pH, specific conductance, color, and concentrations of chloride and manganese 
are performed as part of this project.  Over a 4-year period, the entire network of 
about 100 wells in Harrison County is sampled and monitored.  This project, 
designed to help protect the local groundwater resources by monitoring for 
occurrences of saltwater encroachment in the area, is funded via a cooperative 
agreement with the Harrison County Board of Development. 
 

Real-Time Monitoring of Water Levels – Water levels are being monitored 

continuously at three well sites located in Bolivar, Wayne, and Grenada 
Counties.  The wells in Wayne and Grenada Counties are part of the Federal 
Collection of Basic Record (CBR) Program; the Bolivar County well is part of the 
USGS’s NAWQA Program.  The related data are transmitted via satellite and are 
available real-time (updated every 4 hours) at URL: 
http://waterdata.usgs.gov/ms/nwis/current/?type=gw 
 

Groundwater Data and Maps Database – The USGS is entering electric log 
card header information into its GWSI database.  This effort includes the 
scanning of approximately 13,000 E-logs using a Neuralog scanner.  A web 
interface that will allow users to view all pertinent information for a well by 
“pointing and clicking” on a well-location map is in the final stages of 
development.  Combining the water-quality data with the hydrogeological data 
will hopefully aid in providing a better understanding of the significance of water-
quality changes in individual aquifers and also the differences in water quality 
among the various aquifers.  This correlation should enhance the making of 
better planning and management decisions. 

http://waterdata.usgs.gov/ms/nwis/current/?type=gw
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Computer Groundwater Models – Another important function of the USGS is 

the development, maintenance, and support of various regional groundwater flow 
models.  These USGS models typically are developed to assist in providing 
MDEQ and Mississippi’s water management districts with enough information 
that informed decisions can be made in managing and protecting the 
groundwater resources of the state.  For example, model output can be used by 
water resource planners as a tool in evaluating well-field development.  The 
Mississippi Embayment Aquifer Study (MERAS) produced a model to assist the 
groundwater availability of the Mississippi Embayment aquifer system.  The study 
area covers portions of eight states including AL, AR, IL, LA, MS, MO, and TN.  
For more information on the MERAS project, please visit the project’s web page 
at the following URL: 
http://waterdata.usgs.gov/PROJECTS/MerasModel.html 
 
Phosphorus in the Mississippi River Alluvial Aquifer – Previous groundwater 
studies show that phosphorus in Mississippi River alluvial groundwater is higher 
than the natural background concentration of 0.03 mg/l in groundwater, and 
higher than the USEPA desired goal of 0.1 mg/L for phosphorus in streams for 
the prevention of nuisance plant growth.  Groundwater from the aquifer could be 
contributing to high phosphorus concentration in Mississippi Delta streams during 
the irrigation season.  From June to October 2010, the USGS sampled 42 
irrigation wells, 1 abandoned irrigation well, and 3 MDEQ monitoring wells.  
Phosphorus was detected in all 46 wells at concentrations ranging from 0.12 to 
1.2 mg/l with a median concentration of 0.62 mg/l. 
 
 
 

AQUIFER SPECIFIC INFORMATION 

 
The following aquifer descriptions were revised in 2005 by the USGS, Jackson, 
MS, from “Sources For Water Supplies In Mississippi”, which was a cooperative 
study initially sponsored by the USGS and the Mississippi Research and 
Development Center. 
 
 
 
 
 
 
 

http://waterdata.usgs.gov/PROJECTS/MerasModel.html
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Figure 1.  Location of outcrop areas for principal aquifers in Mississippi (from Wasson, 1986).  
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Figure 2.  Location of the Mississippi River alluvial aquifer outcrop area and selected wells.
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Mississippi River Alluvial Aquifer – Dissolved-solids concentrations generally increase from 
north to south and from east to west in the Mississippi River alluvial aquifer (Wasson, 1986

a
).  

Chemical analyses from selected freshwater wells (fig. 2) representative of the range of 
dissolved-solids concentrations found in the Mississippi River alluvial aquifer are listed in table 1. 
 
For all wells screened in the Mississippi River alluvial aquifer, dissolved-solids concentrations 
ranged from 95 to 949 mg/L  (milligrams per liter) with a median value of 344 mg/L (fig. 17); 
hardness ranged from 2 to 690 mg/L with a median value of 290 mg/L (fig. 18); specific 
conductance ranged from 104 to 1,790 µS/cm (microsiemens per centimeter) with a median 
value of 580 µS/cm (fig. 18); pH ranged from 6.0 to 8.9 standard units with a median value of 7.2 
standard units (fig. 19); color ranged from 0 to 55 platinum-cobalt units with a median value of 5 
platinum-cobalt units (fig. 19); iron ranged from <0.010 to 15 mg/L with a median value of 5.4 
mg/L (fig. 20); and nitrate ranged from 0.08 to 12 mg/L with a median value of 0.2 mg/L (fig. 20). 
 
a
Wasson, B.E., 1986 (revised), Sources for water supplies in Mississippi: Jackson, MS, Mississippi Research and 

Development Center, 113 p. 
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Figure 3.  Location of the Citronelle aquifers outcrop area and selected wells.  
 
 

Citronelle Aquifers – Dissolved-solids concentrations generally increase from north to south in 
the Citronelle aquifers toward the Gulf of Mexico (Wasson, 1986), except for locations 
contaminated with brine from oil wells.  Chemical analyses from selected freshwater wells (fig. 3) 
representative of the range of dissolved-solids concentrations found in the Citronelle aquifers are 
listed in table 2.  The downdip limit of freshwater in the Citronelle aquifers is not shown in figure 3, 
as it may extend several miles beyond the coast line.   
 
For all wells screened in the Citronelle aquifers, dissolved-solids concentrations ranged from 12 
to 1,690 mg/L with a median value of 50 mg/L (fig. 17); hardness ranged from 1 to 530 with a 
median value of 9 mg/L (fig. 18); specific conductance ranged from 13 to 7,200 µS/cm with a 
median value of 40 µS/cm (fig. 18); pH ranged from 4.1 to 10.3 with a median value of 5.4 
standard units (fig. 19); color ranged from 0 to 140 platinum-cobalt units with a median value of 5 
platinum-cobalt units (fig. 19); iron ranged from <0.010 to 2.5 mg/L with a median value of 0.020 
mg/L (fig. 20); and nitrate ranged from 0.01 to  
37 mg/L with a median value of 1.5 mg/L (fig. 20).  
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Miocene Aquifer System – Generally, dissolved-solids concentrations increase with depth in 
water-bearing units in the Miocene aquifer system and increase downdip from areas of outcrop 
and recharge (Wasson, 1986).  Wells less than 200 feet deep generally yield water with dissolved 
solids less than 100 mg/L, except where contaminated with brine from oil wells (Kalkhoff, 1982

a
). 

Also, the freshwater section of the Miocene aquifer system is more than 1,000 feet thick, and in 
some cases, more than 3,000 feet (Wasson, 1986).  Chemical analyses from selected freshwater 
wells (fig. 4) representative of the range of  
dissolved-solids concentrations (but less than 1,000 mg/L) found in the Miocene aquifer system 
are listed in table 3. 
 
For all wells screened in the Miocene aquifer system, dissolved-solids concentrations ranged 
from 8 to 130,000 mg/L with a median value of 192 mg/L (fig. 17); hardness ranged from 1 to 
3,200 with a median value of 11 mg/L (fig. 18); specific conductance ranged from 16 to 150,000 
µS/cm with a median value of 340 µS/cm (fig. 18); pH ranged from 4.2 to 9.9 standard units with 
a median value of 8.0 standard units (fig. 19); color ranged from 0 to 300 platinum-cobalt units 
with a median value of 7 platinum-cobalt units (fig. 19); iron ranged from <0.010 to 5.1 mg/L with 
a median value of 0.03 mg/L (fig. 20); and nitrate ranged from 0.04 to 52 with a median value of 
0.3 mg/L (fig. 20). 
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a
Kalkolff, S.J., 1982, Specific conductance and dissolved chloride concentrations of freshwater aquifers and streams in 

petroleum producing areas in Mississippi: U.S. Geological Survey Open-File Report 82-353, 33 p. 
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Figure 5.  Location of the Oligocene aquifer system outcrop area and selected wells.  
 

Oligocene Aquifer System – Dissolved-solids concentrations generally increase from north to 
south in the Oligocene aquifer system.  The distance from the outcrop area to the downdip limit of 
freshwater (1,000 mg/L dissolved solids, fig. 5) ranges from about 15 miles near the Mississippi-
Alabama boundary to about 35 miles in west-central Mississippi (Wasson, 1986).  Chemical 
analyses from selected freshwater wells (fig. 5) representative of the range of dissolved-solids 
concentrations (but less than 1,000 mg/L) found in the Oligocene aquifer system are listed in 
table 4. 
 
For all wells screened in the Oligocene aquifer system, dissolved-solids concentrations ranged 
from 40 to 1,480 mg/L with a median value of 323 mg/L (fig. 17); hardness ranged from 3 to 470 
mg/L with a median value of 27 mg/L (fig. 18); specific conductance ranged from 46 to 2,430 
µS/cm with a median value of 429 µS/cm (fig. 18); pH ranged from 5.3 to 8.8 standard units with 
a median value of 7.9 standard units (fig. 19); color ranged from 0 to 320 platinum-cobalt units 
with a median value of 10 platinum-cobalt units (fig. 19); iron ranged from <0.010 to 9 mg/L with a 
median value of 0.14 mg/L (fig. 20); and nitrate ranged from 0.1 to 7.5 mg/L with a median value 
of 0.2 mg/L (fig. 20).  
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Figure 6.  Location of the Cockfield aquifer outcrop area and selected wells.  
 

Cockfield Aquifer – Dissolved-solids concentrations generally increase from northeast to 
southwest in the Cockfield aquifer.  The distance from the outcrop area to the downdip limit of 
freshwater (1,000 mg/L dissolved solids, fig. 6) ranges from about 20 miles near the Mississippi-
Alabama boundary to about 60 miles in west-central Mississippi (Wasson, 1986).  Chemical 
analyses from selected freshwater wells (fig. 6)  representative of the range of dissolved-solids 
concentrations found in the Cockfield aquifer are listed in table 5. 
 
For all wells screened in the Cockfield aquifer, dissolved-solids concentrations ranged from 39 to 
2,800 mg/L with a median value of 415 mg/L (fig. 17); hardness ranged from 1 to 430 mg/L with a 
median value of 10 mg/L (fig. 18); specific conductance ranged from 39 to 5,120 µS/cm with a 
median value of 700 µS/cm (fig. 18); pH ranged from 5.7 to 9.0 standard units with a median 
value of 8.0 standard units (fig. 19); color ranged from 0 to 1,000 platinum-cobalt units with a 
median value of 40 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 14 mg/L with a 
median value of 0.16 mg/L (fig. 20); and nitrate ranged from 0.1 to 5.6 mg/L with a median value 
of 0.6 mg/L (fig. 20).  
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Figure 7.  Location of the Sparta aquifer system outcrop area and selected wells.  
 

Sparta Aquifer System – Dissolved-solids concentrations generally increase from northeast to 
southwest in the Sparta aquifer system.  The distance from the outcrop area to the downdip limit 
of freshwater (1,000 mg/L dissolved solids, fig. 7) ranges from about 20 miles near the 
Mississippi-Alabama boundary to about 90 miles in west-central Mississippi (Wasson, 1986).  
Chemical analyses from selected freshwater wells (fig. 7) representative of the range of 
dissolved-solids concentrations found in the Sparta aquifer system are listed in table 6. 
 
For all wells screened in the Sparta aquifer system, dissolved-solids concentrations ranged from 
23 to 1,510 mg/L with a median value of 253 mg/L (fig. 17); hardness ranged from 1 to 290 mg/L 
with a median value of 9 mg/L (fig. 18); specific conductance ranged from 25 to 3,420 µS/cm with 
a median value of 385 µS/cm (fig. 18); pH ranged from 5.1 to 9.3 standard units with a median 
value of 8.0 standard units (fig. 19); color ranged from 0 to 200 platinum-cobalt units with a 
median value of 15 platinum-cobalt units (fig. 19); iron ranged from <0.010 to 8.1 mg/L with a 
median value of 0.080 mg/L (fig. 20); and nitrate ranged from 0.04 to 14 with a median value of 
0.4 mg/L (fig. 20).  

 
 
 



40  
 

 

 



41  
 

 

 



42  
 

 

89°90°

35°

91°

34°

33°

32°

31°

0 10 20 30 40 Miles

40 Kilometers0 10 20 30

EXPLANATION

Downdip limit of freshwater (Wasson, 1986)

Well location and number15

Winona-Tallahatta aquifer outcrop area 
(Wasson, 1986)

11

4

16

9

8

5

3

1214

13
1

2

7

6

15

10

Figure 8.  Location of the Winona-Tallahatta aquifer outcrop area and selected wells.  
 

Winona-Tallahatta Aquifer– Dissolved-solids concentrations generally increase from northeast 
to southwest in the Winona-Tallahatta aquifer.  The distance from the outcrop area to the 
downdip limit of freshwater (1,000 mg/L dissolved solids, fig. 8) ranges from about 20 miles near 
the Mississippi-Alabama boundary to about 70 miles in west-central Mississippi (Wasson, 1986).  
Chemical analyses from selected freshwater wells (fig. 8) representative of the range of 
dissolved-solids concentrations found in the Winona-Tallahatta aquifer are listed in table 7. 
 
For all wells screened in the Winona-Tallahatta aquifer, dissolved-solids concentrations ranged 
from 70 to 1,030 mg/L with a median value of 281 mg/L (fig. 17); hardness ranged from 2 to 170 
mg/L with a median value of 10 mg/L (fig. 18); specific conductance ranged from 28 to 2,150 
µS/cm with a median value of 391 µS/cm (fig. 18); pH ranged from 5.6 to 8.8 standard units with 
a median value of 7.7 standard units (fig. 19); color ranged from 0 to 240 platinum-cobalt units 
with a median value of 16 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 11 mg/L with a 
median value of 0.12 mg/L (fig. 20); and nitrate ranged from 0.1 to 2.7 mg/L with a median value 
of 0.5 mg/L (fig. 20).  
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Figure 9.  Location of the Meridian-upper Wilcox aquifer outcrop area and selected wells.  
 

Meridian-upper Wilcox Aquifer– Dissolved-solids concentrations generally increase from 
northeast to southwest in the Meridian-upper Wilcox aquifer.  The distance from the outcrop area 
to the downdip limit of freshwater (1,000 mg/L dissolved solids, fig. 9) ranges from about 30 miles 
near the Mississippi-Alabama boundary to about 90 miles in west-central Mississippi (Wasson, 
1986).  Chemical analyses from selected freshwater wells (fig. 9) representative of the range of 
dissolved-solids concentrations found in the Meridian-upper Wilcox aquifer are listed in table 8. 
 
For all wells screened in the Meridian-upper Wilcox aquifer, dissolved-solids concentrations 
ranged from 26 to 1,530 mg/L with a median value of 212 mg/L (fig. 17); hardness ranged from 1 
to 1,000 mg/L with a median value of 8 mg/L (fig. 18); specific conductance ranged from 23 to 
3,250 µS/cm with a median value of 307 µS/cm (fig. 18); pH ranged from 5.2 to 9.0 standard units 
with a median value of 7.7 standard units (fig. 19); color ranged from 0 to 200 platinum-cobalt 
with a median value of 10 platinum-cobalt units (fig. 19); iron ranged from <0.010 to 5.0 mg/L with 
a median value of 0.12 mg/L (fig. 20); and nitrate ranged from 0.1 to 41 mg/L with a median value 
of 0.3 mg/L (fig. 20).  
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Figure 10.  Location of the Lower Wilcox aquifer outcrop area and selected wells.  
 

Lower Wilcox Aquifer – Dissolved-solids concentrations generally increase from northeast to 
southwest in the Lower Wilcox aquifer.  The distance from the outcrop area to the downdip limit of 
freshwater (1,000 mg/L dissolved solids, fig. 10) ranges from about 50 to 80 miles.  Dissolved-
solids concentrations are high in the central part of the aquifer where transmissivity values are 
low (Wasson, 1986).  Chemical analyses from selected freshwater wells (fig. 10) representative of 
the range of dissolved-solids concentrations found in the Lower Wilcox aquifer are listed in table 
9. 
 
For all wells screened in the Lower Wilcox aquifer, dissolved-solids concentrations ranged from 
13 to 4,310 mg/L with a median value of 165 mg/L (fig. 17); hardness ranged from 1 to 130 mg/L 
with a median value of 16 mg/L (fig. 18); specific conductance ranged from 19 to 7,500 µS/cm 
with a median value of 269 µS/cm (fig. 18); pH ranged from 5.1 to 8.9 standard units with a 
median value of 7.5 standard units (fig. 19); color ranged from 0 to 250 platinum-cobalt units with 
a median value of 7 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 10 mg/L with a 
median value of 0.14 mg/L (fig. 20); and nitrate ranged from 0.1 to 17 mg/L with a median value 
of 0.3 mg/L (fig. 20). 
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Figure 11.  Location of the Ripley aquifer outcrop area and selected wells.  
 

Ripley Aquifer – Dissolved-solids concentrations generally increase from northeast to southwest 
in the Ripley aquifer.  The distance from the outcrop area to the downdip limit of freshwater 
(1,000 mg/L dissolved solids, fig. 11) ranges from about 15 to 70 miles (Wasson, 1986).  
Chemical analyses from selected freshwater wells (fig. 11) representative of the range of 
dissolved-solids concentrations found in the Ripley aquifer are listed in table 10. 
 
For all wells screened in the Ripley aquifer, dissolved-solids concentrations ranged from 34 to 
587 mg/L with a median value of 247 mg/L (fig. 17); hardness ranged from 5 to 250 mg/L with a 
median value of 45 mg/L (fig. 18); specific conductance ranged from 40 to 900 µS/cm with a 
median value of 377 µS/cm (fig. 18); pH ranged from 5.0 to 8.9 standard units with a median 
value of 8.1 standard units (fig. 19); color ranged from 0 to 200 platinum-cobalt units with a 
median value of 5 platinum-cobalt units (fig. 19); iron ranged from <0.010 to 5.4 mg/L with a 
median value of 0.12 mg/L (fig. 20); and nitrate ranged from 0.04 to 4.4 mg/L with a median value 
of 1.3 mg/L (fig. 20).  
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Figure 12.  Location of the Coffee Sand aquifer outcrop area and selected wells.  
 

Coffee Sand Aquifer – Dissolved-solids concentrations generally increase downdip in the Coffee 
Sand aquifer.  The distance from the outcrop area to the downdip limit of freshwater (1,000 mg/L 
dissolved solids, fig. 12) is about 70 miles (Wasson, 1986).  Chemical analyses from selected 
freshwater wells (fig. 12) representative of the range of dissolved-solids concentrations found in 
the Coffee Sand aquifer are listed in table 11. 
 
For all wells screened in the Coffee Sand aquifer, dissolved-solids concentrations ranged from 48 
to 495 mg/L with a median value of 190 mg/L (fig. 17); hardness ranged from 5 to 300 mg/L with 
a median value of 100 mg/L (fig. 18); specific conductance ranged from 40 to 761 µS/cm with a 
median value of 280 µS/cm (fig. 18); pH ranged from 5.4 to 8.8 standard units with a median 
value of 7.7 standard units (fig. 19); color ranged from 0 to 15 platinum-cobalt units with a median 
value of 5 platinum-cobalt units (fig. 19); iron ranged from 0.030 to 1.7 mg/L with a median value 
of 0.080 mg/L (fig. 20); and nitrate ranged from 0.1 to 27 mg/L with a median value of 0.4 mg/L 
(fig. 20).  
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Figure 13.  Location of the Eutaw-McShan aquifer outcrop area and selected wells.  
 

Eutaw-McShan Aquifer – Dissolved-solids concentrations generally increase downdip in the 
Eutaw-McShan aquifer.  The distance from the outcrop area to the downdip limit of freshwater 
(1,000 mg/L dissolved solids, fig. 13) ranges from about 20 miles near the Mississippi-Alabama 
boundary to about 80 miles in north-central Mississippi (Wasson, 1986).  Chemical analyses from 
selected freshwater wells (fig. 13) representative of the range of dissolved-solids concentrations 
found in the Eutaw-McShan aquifer are listed in table 12. 
 
For all wells screened in the Eutaw-McShan aquifer, dissolved-solids concentrations ranged from 
21 to 8,970 mg/L with a median value of 210 mg/L (fig. 17); hardness ranged from 1 to 490 mg/L 
with a median value of 42 mg/L (fig. 18); specific conductance ranged from 20 to 12,700 µS/cm 
with a median value of 260 µS/cm (fig. 18); pH ranged from 4.1 to 9.2 standard units with a 
median value of 7.3 standard units (fig. 19); color ranged from 0 to 400 platinum-cobalt units with 
a median value of 5 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 200 mg/L with a 
median value of 2.5 mg/L (fig. 20); and nitrate ranged from 0.04 to 17 mg/L with a median value 
of 0.3 mg/L (fig. 20).  
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Figure 14.  Location of the Gordo aquifer outcrop area and selected wells.  
 

Gordo Aquifer – Dissolved-solids concentrations generally increase downdip in the Gordo 
aquifer.  The distance from the outcrop area to the downdip limit of freshwater (1,000 mg/L 
dissolved solids, fig. 14) ranges from 50 to 80 miles (Wasson, 1986).  Chemical analyses from 
selected freshwater wells (fig. 14) representative of the range of dissolved-solids concentrations 
found in the Gordo aquifer are listed in table 13. 
 
For all wells screened in the Gordo aquifer, dissolved-solids concentrations ranged from 21 to 
1,380 mg/L with a median value of 104 mg/L (fig. 17); hardness ranged from 3 to 220 mg/L with a 
median value of 30 mg/L (fig. 18); specific conductance ranged from 24 to 2,390 µS/cm with a 
median value of 118 µS/cm (fig. 18); pH ranged from 5.0 to 9.6 standard units with a median 
value of 6.8 standard units (fig. 19); color ranged from 0 to 200 platinum-cobalt units with a 
median value of 5 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 83 mg/L with a median 
value of 2.9 mg/L (fig. 20); and nitrate ranged from 0.04 to 8.4 mg/L with a median value of 0.2 
mg/L (fig. 20).  
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Figure 15.  Location of the selected wells in the Coker aquifer.  
 

Coker Aquifer – Dissolved-solids concentrations generally increase downdip in the Coker 
aquifer.  The outcrop of the aquifer is to the east in Alabama, and the distance from the outcrop 
area to the downdip limit of freshwater (1,000 mg/L dissolved solids, fig. 15) is about 50 miles in 
the southeastern part of the aquifer (Wasson, 1986).  Chemical analyses from selected 
freshwater wells (fig. 15) representative of the range of dissolved-solids concentrations found in 
the Coker aquifer are listed in table 14. 
 
For all wells screened in the Coker aquifer, dissolved-solids concentrations ranged from 55 to 
1,100 mg/L with a median value of 500 mg/L (fig. 17); hardness ranged from 14 to 91 mg/L with a 
median value of 51 mg/L (fig. 18); specific conductance ranged from 82 to 2,000 µS/cm with a 
median value of 905 µS/cm (fig. 18); pH ranged from 6.0 to 8.5 standard units with a median 
value of 7.8 standard units (fig. 19); color ranged from 0 to 10 platinum-cobalt units with a median 
value of 5 platinum-cobalt units (fig. 19); iron ranged from 0.16 to 16 mg/L with a median value of 
0.97 mg/L (fig. 20); and nitrate ranged from 0.2 to 5.1 mg/L with a median value of 0.8 mg/L (fig. 
20).  
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Figure 16.  Location of the Paleozoic aquifer system outcrop area and selected wells.  
 

Paleozoic Aquifer System – Dissolved-solids concentrations generally increase downdip of the 
top surface in the Paleozoic aquifer system.  Dissolved-solids concentrations also increase with 
depth in the fairly separated aquifers that comprise the Paleozoic aquifer system (Wasson, 1986).  
Chemical analyses from selected freshwater wells (fig. 16) representative of the range of 
dissolved-solids concentrations found in the Paleozoic aquifer system are listed in table 15. 
 
For all wells screened in the Paleozoic aquifer system, dissolved-solids concentrations ranged 
from 39 to 475 mg/L with a median value of 142 mg/L (fig. 17); hardness ranged from 21 to 150 
mg/L with a median value of 96 mg/L (fig. 18); specific conductance ranged from 61 to 2,330 
µS/cm with a median value of 296 µS/cm (fig. 18); pH ranged from 5.2 to 8.2 standard units with 
a median value of 7.2 standard units (fig. 19); color ranged from 0 to 30 platinum-cobalt units with 
a median value of 5 platinum-cobalt units (fig. 19); iron ranged from 0.010 to 17 mg/L with a 
median value of 3.2 mg/L (fig. 20); and nitrate ranged from 0.1 to 0.3 mg/L with a median value of 
0.2 mg/L (fig. 20).  
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Figure 17.  Distribution of residue upon evaporation (total dissolved solids) for each 
principal aquifer in Mississippi.  
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Figure 18.  Distribution of hardness and specific conductance for each principal 
aquifer in Mississippi.  
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Figure 19.  Distribution of pH and color for each principal aquifer in Mississippi.  
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NOTE: High values of iron presented in this figure were 
closely associated with samples from wells that were 
shallow (less than 100 foot depth) and that had low pH 
values (less than 6 standard pH units)

Figure 20.  Distribution of iron and nitrate for each principal aquifer in Mississippi.  
 

 


