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INTRODUCTION

Protection of groundwater resources in
Mississippi is administered by the Bureau of
Pollution Control of the MS Department of Natural
Resources (DNR) through the development of a
groundwater protection strategy. The groundwater
protection strategy's long-term objective is to
develop and administer the regulatory activities
necessary to protect the state's groundwater
resources. Groundwater classification, quality
standards, monitoring, planning and interagency
coordination are several issues which are addressed
in the strategy to help protect groundwater
resources.

The Bureau of Pollution Control of DNR
contracted with the Mississippi Automated Resource
Information System (MARIS) Technical Center to
provide technical services using the MARIS
geographic information system (GIS) to model
groundwater sensitivity by determining potential
contamination sites within one mile of public water
supply wells. This model would identify potentially
vulnerable water wells and help the Bureau of
Pollution Controi establish priority areas for future
water quality investigations.

MARIS BACKGROUND

The Mississippi Automated Resources
Information System (MARIS) is a consortium of 2S
state agencies which are involved with natural.
cultural, and/or socioeconomic resources. The
mission of MARIS is to facilitate the effective
achievement of state agencies' responsibilities with
respect to the development, management,
conservation, protection and utilization of the natural
and cultural resources of Mississippi. MARIS does
this by providing assistance and a locus for
cooperation among agencies in coordinating the
gathering, analysis, and dissemination of resource
information.

MARIS consists of three parts that serve
advisory, communication, and policy functions for the
organization. The Executive Committee is made up
of five members, three elected from and by the
Policy Committee, and two advisory members. The
Policy committee is composed of the directors of the
state organizations that are members of MARIS.
Their responsibility is to oversee MARIS' role within
Mississippi state government and provide guidance
to the Executive Committee. The third part is the
Task Force Committee which consists of two or more
delegates from each MARIS organization. These
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members are technical representatives who service
as a liaison between the service capabilities of
MARIS and the need of their own agencies. They
must have a thorough knowledge of the agency's
data needs and continually evaluate ways in which
MARIS can complement the agency's activities.
MARIS is supported by a technical center which has
a staff of GIS specialists and GIS computer system
which provides GIS, LANDSAT, and database
managementservices to MARIS members.

GIS OVERVIEW

A computerized geographic information system
is an assembiage of computer hardware and
software designed to capture, store, analyze, and
display geographically oriented data for resource
management and planning. Typical GIS computer
hardware consists of a processor, disk drives for
data storage, terminals, color monitors, digitizing
tables for coding map data, magnetic tape drives,
and line printers and plotters to produce reports,
graphs, and maps.

The data stored in a GIS are spatially related to
a given region or area on the earth's surface. This
spatial referencing is accomplished through a variety
of geographic coordinate systems such as
latitude/longitude, state plane, and universal
transverse mercator. Individual categories of
information in a data base are grouped to form a
multi-layered data set for various bounded or
unbounded geographic regions, such as a state,
county, city, or river basin. Each layer of data is
called a variable, and individual items or
characteristics of a variable are termed as attributes,
(see Figure 1). Examples of variables include soils,
land use, census tracts, and political division. Each
variable, such as soils, contains one or more
attributes, such as clay. silt sand, etc. Attributes of a
political divisions variable could be supervisory
districts or municipal corporate limits. The numbers
and types of variables, and the attributes within each
variable. are determined by the user's requirements.

Analysis of GIS data are performed by various
software programs which execute the sorting,
combining, and sifting functions based on
user-defined needs. Relational database
management system have recently been integrated
with GIS to enhance analytical capabilities 01
attribute data of variables for reports or mapping.
The GIS data can be presented graphically onto
color graphic monitors or drawn by plotters to
produce maps or charts. The data can also be
presented in reports with other related attribute
variable data.



PROJECT OVERVIEW

The objective of this project is to identify shallow
public water supply wells in the state and determine
the identity and location of facilities with# one mile of
these wells which may cause potential contamination
of the wells. Those wells which are identified as
having potential contaminant sites (PC sites) can be
given priority for future groundwater water quality
investigations. To develop this assessment, the
latitude/longitude location of all wells and PC sites
were placed in a GIS digitized file. Attribute data for
each wells and PC site were stored in a relationat
database with a unique identification code to
correspond to the well and PC site in the GIS
digitized file. GIS analyses in the form of a one-mile
radial search were made for each well. The project
also required that additional research be conducted
to determine the hydrology, geology, and locational
information of each PC site within one mile of a well.
To complement the findings, additional water quality
data, such as chemical analyses, for each well were
compiled from various sources. The final results of
the analyses were presented as maps and reports.

SHALLOW PUBLIC WATER WELLS DATASET

A total of 497 water wells from the USGS
database were considered in the project. Criteria
were that the wells be for public water supply and
less than 351 feet deep. The USGS
latitude/longitude coordinates and township, section,
range descriptions were used as the initial sources of
location. To meet the Bureau of Pollution Control's
requirement to verify the locations of the wells, the
USGS well locations were plotted onto draft paper
plots for corresponding 7 1/2 quadrangle maps. The
draft paper plots were overlaid with the Bureau of
Land and Water's quadrangle maps to insure
locatlonat accuracy.

The Bureau of Land and Water of the
Department of Natural Resources is required to
permit wells which are 6 inches or greater in
diameter. Part of the permit process is to verify each
well's location and plot each permitted well onto a
quad topo map. lt was felt that the Bureau of Land
and Water's plotted locations would be the most
accurate source to verify well location.
Approximately 85% of the dataset wells are
permitted wells and are plotted on the Bureau of
Land and Water maps. Of that 85%. only 20% of the
well sites required redigitizing.

Another source for verifying well locations came
from the Department of Health's program to locate
the latitude/longitude of each public water supply
well during water quality inspections. Approximately
20% of the wells in the overall dataset were derived
from the Health Department to complement the
Bureau of Land and Water locations.
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POTENTIAL CONTAMINANT SITES

Potential contaminant sites in the study were
identified from several sources. These sites consist
of businesses, industries, and other facilities that
could effect groundwater through spillage, intentional
or non-intentional dumping, and/or storage of
materials. Data on potentially contaminant sites
were gathered from DNR's Bureaus of Pollution
Control, Land and Water, Underground Storage
Tanks, and Geology, the MS Department of Health,
the US Geological Survey, and the Environmental
Protection Agency. The data were in varied forms,
such as paper records, computer diskettes, digital
tapes, and maps. lt was necessary to convert and
combine the information into one dataset format and
load into the MARIS relational database.

The PC sites identified from the various sources
were underground storage tank facilities (UST).
surface impoundment sites, permitted landfills, open
dumps, and business and industries registered with
the EPA as regulated facilities or in the ERRIS
inventory. These sites are located by latitude and
longitude coordinates and by section, township, and
range. Specitic EPA and UST site locations were
determined by direct phone contract with the facility
owners or administrators. The addresses were then
located and marked on corresponding topographic
maps. Latitude and longitude coordinates were then
digitized from the marked maps. Surface
impoundment data were received from the Bureau of
Geology and were not verified by MARIS. The
landfill and open dump sites had been previously
verified by the Bureau of Pollution Control.

GIS RADIAL SEARCH METHODOLOGY

Once all components for the model were
referenced by latitude/longitude, GIS analytical
capabilities could begin. A one-mile radial search
was performed using each well's location as the the
center of the one-mile circle. All PC site location was
compared with the wells through database query.
Any potential contaminant sites within the one-mile
circle were reported by site ID number, facility name,
type, and specific distance in print outs. Those sites
were then organized into a special GIS file and
plotted along with the well sites and radial circle on
draft paper. After the verification process was
completed, the data were replotted directly onto the
USGS topographic maps, (see Figure 2).

POTENTIAL CONTAMINANT SITE RESEARCH

As PC sites were identified, further research
was conducted to identity the geology and hydrology
of each site and stored in the relational database.
The USGS and the MS Bureau of Geology data
sources were used to determine the soil types and
aquifers of particular site, (see Figure 3). Another
radial search was conducted to locate any private



wells within one mile of a particular potential
contamination site by using each PC site location as
the center of the radial search and calculating the
distance of private wells from the PC site.

Attribute report of private wells within one mile
of a PC site

Water quality reports for public water wells

PROJECT OUTPUTS 94 USGS 7 1/2 minute quads with wells, PC
sites. and search area

The output products of the project consist of
maps and reports which depicted the wells and their
PC sites and additional information on PC sites to
help the Bureau of Pollution Control determine the
sensitivity of specific wells and establish the priority
of site investigations. After all wells with PC sltes
were identitied, the snes and corresponding labels
were plotted onto the 7 1i2 minute quads inside the
one-mile radial search. Summary and detail reports
were generated to support the mapped data by
listing the names, identification number, and
distances of the PC sites for each well, (see Figures
4 and 5). A list of output products are:

Attribute report of all wells under investigation

Composite report of radial search findings

Site data sheets for each PC site found within
one mile of a well

94 paper plots of wells, PC sites, and search
areas

One paper and one mylar statewide plot of all
shallow public water supply wells and potential
contaminant sites except USTs.

FUTURE APPLICATIONS

The project can be expanded by addressing
deep public supply wells and private water wells.
Moreover, radial searches can be updated when
additional facilities are identified as potential
contaminant sites and stored in the MARIS
database. Ultimately, as new hardware and software
upgrades are implemented at MARIS this summer,
the Bureau of Pollution Control can perform some of
these analyses in-house through remote connections
to MARIS. The research can be achieved for
specific sites as well as large groups of wells.

Figure 1
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Figure 2
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Figure 3

SITE DATA SHEET
===============

"'ARIS 10. : 19COI EPA 10. : "'50017116178 STATE 10. :

SITE NAME : Gulf. W.lt.rn Manufacturing

FACILITY TYPE: "'anufacturlng

COUNTY: CHOCTAW CLOSEST MUNICIPALITY : ACk.r ••n

LAT/LONG COORDINATES IN DEGREES, MINUTES. SECONDS : 33. 18~3 89. 10~3

SECTION/TOWNSHIP/RANGE : 30/17N/llE USGS TOPO: Ack.r.an

SITE SIZE:

PERMIT TYPE: N/A PERMIT DATE: N/A

STATE REGULATORY PROGRAM: CERCLA

OUTCROPPING FORMATION: Wllco.

GENERAL SITE STRATIGRAPHY,
MldwaY,S.I.a,Tulcal00Ia

GENERAL LITHOLOGY: Sand. Clay I Marl

USOWS 8ENEATH SITE:
Mlddl.-Low.r Wllco., Rlpl.y, Coff •• Sand. Eutaw McSftan

SURFACE WATER: YOOkaknookany Rlv.r

MONITORING WELLS, N/A

PUILIC WATER WELLS
WITHIN ONI MILl

------------------
DOMESTIC WATER WELLS

WITHIN ONI MILE
--------------------

H003
H011
H030
H031

0.1'
0.13
0.32
0.11
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HOll
H012
H01~

0.11
0.~1

0.7'



SHALLOW PUBLIC WATER WELLS (LESS THAN 151 FEET DEEP) AND POTENTIAL CONTAMINANT SITES

~ ~ ~ = = ~ = = = = = = ~ = = = ~ = == ~ = = = = = = = = = = = = = = = = = = = = = = = = === = = = = = == = == = = = = == = = = = = == = = = = = = ==== == = = = = = = == == = = === == = = = == = = = = = = = = = = = = = = = = ~ =
COUNTY NAME USGS WELL WELL OWNER

10
QUAD

MARIS 10 •
POTENTIAL CONTAMINANT SITES

TVPE 10 • SITE NAME
DISTANCE

«HI Us)

=========================================================================================================================~=

...

Choclaw 19 H003 Ackerman Acker.lln

19COI

UST
UST
UST
UST
UST
UST
UST
UST
UST
UST
UST
UST
UST
UST
U&T
UST
EPA

0-002898
0-004203
0-0090&2
0-004704
0-005522
0-007191
0-000884
0-004922
0-000502
0-002899
0-001956
0-004779
0-004919
0-008131
O-OOOIU
0-004920

"50067116178

MS HlghwllY D.pt . 0 4951
Chevron U.S ,A, Inc . 06570
4-WIY Sup.r.tt. I 0 .5637
jon'l T'MICO 0 5463
01.1. 011 Co .98 0 .4660
jr , Food Mlrt 1276 0 .3985
Fllr Prop In, GIS Systems, Inc; 0 4039
Hodg" PharMacy 0 4880
Choctaw County 0 .2982
HS HlghwlY D.pt . 0 2982
4-County Electric Pow,r Assoe 0 5702
Hanckn.y, Inc . 0 1408
Ack,rMan Pllln,r Hili Co . 0 3588 ~

Dlvl, Arcad. 0 5711 <0
Highway Ie South S,rvlc. St. 0 .5829 ~
Worr.11 Oil COMpliny O. 9518 ~

Gul' • W.st.rn "'g . 0 1945 ...

c nc c t aw .9 H01S Acker .. an AcklrMln

19COI
19LOI

usT 0-002898
UST 0-004203
UST 0-009062
UST 0-004704
UST 0-005522
UST 0-007191
UST 0-000884
UST 0-004922
UST 0-000502
UST 0-002899
UST 0-001956
UST 0-004779
UST 0-004919
UST 0-008131
UST 0-000894
UST 0-004920
EPA "50067116178
LincHlli 20375

HS Highway O,pt .
Ch,vron U. S. A., Inc .
4-WlY Suplrlttl I
jonl' TIIlICO
01.1. 011 Co '98
Jr . Food Mlrt 1276
Flir Propane GIS. SysteMS
HOdg., Ph,r.lcy
Choctaw County
"5 Hlgh.IV oopt .
4-County Electric Power Assoc
Hlnckney. Inc .
Ack,rMan Plain.r Hill Co ,
Divis ArCld.
HlghwlY 15 South Sirvici St,
Worrlll 011 Co_piny. Inc .
GUlf' Western Mfg .
Acklr•• n Rubbl,h

o 6918
o 8356
0 .7279
o 6725
o 5002
o 41.3
o 3466
0.3765
0 .2138
0 .2138
03519
o 1603
00978
0 .2835
0 .2973
0 .7135
0 .13'0
O.95!J9
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1)3 IIlO5 1MYI(SI(Il(I 118 :l901I0 0 1.20 0.00 0.00 124.00 31. 30 6.20 0.00 0.00 3.00 16.30 0.00 1'.60 0.00 0.00 0.00 198.00 0.00 0.0
161 e030 IMTER YAI.1£Y 74 681106 0 ' .40 0.00 0.00 7.00 2.00 0.50 ' .110 1.60 11.00 0.00 0.00 0.00 0.00 0.00 0.00 23.00 0.00 00
161 e030 1MlEI YAI.1£Y ,. 68IDDJ 0 6.60 0.00 0.00 8.00 0.00 0.00 0.00 0.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0


