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Temperature in degrees Fahrenheit (°F) can be converted to degrees Celsius (°C) as

follows: °C = (°F-32)/1.8.

Sea level: In this report “sea level” refers to the National Geodetic Vertical Datum of 1929--
a geodetic datum derived from a general adjustment of the first-order level nets of both the United

States and Canada, formerly called Sea Level Datum of 1929,

The standard unit for transmissivity is cubic foot per day per square foot times foot of
aquifer thickness. In this report, the mathematically reduced form, foot squared per day, is used

for convenience.
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HYDROGEOLOGY AND SIMULATION OF GROUND-WATER FLOW IN
THE EUTAW-McSHAN AQUIFER AND IN THE TUSCALOOSA AQUIFER
| SYSTEM IN NORTHEASTERN MISSISSIPPI

By Eric W. Strom and Michael J. Mallory

ABSTRACT

The Eutaw-McShan aquifer and Tuscaloosa aquifer system in northeastern Mississippi were
investigated to better understand the hydrogeology and the ground-water flow in and between the
aquifers. A model was developed to simulate ground-water flow for prepumping and pumping
conditions, and model simulations projected the possible effects of increased ground-water
withdrawals. The aquifers studied, from youngest to oldest, are the Eutaw-McShan, Gordo,
Coker, massive sand, and the Lower Cretaceous aquifers. Most water withdrawn for public and
industrial water use in northeastern Mississippi is from the Eutaw-McShan aquifer and
Tuscaloosa aquifer system.

The finite-difference computer code MODFLOW was used to simulate the ground-water flow
system. The model grid covers 33,440 square miles, primarily in northeastern Mississippi, but
includes parts of northwestern Alabama, southwestern Tennessee, and eastern Arkansas. The
model was vertically discretized into six layers. Each grid cell was dimensioned 1 mile on a side.

A comparison of the simulated predevelopment and 1992 potentiometric surfaces for the
aquifers shows an overall water-level decline. Simulated water levels declined an average of 53
and 44 feet in the confined parts of the Eutaw-McShan and Gordo aquifers, respectively.
However, the area near Tupelo had a significant rise in water levels due to decreased pumpage
from the Eutaw-McShan and Gordo aquifers compared to the simulated potentiometric surface
for 1978.

Projection simulations were made using 1993 pumpage for 20 years. Simulated water levels
rose an average of 3.4 and 2.3 feet in the confined parts of the Eutaw-McShan and Gordo aquifers,
respectively, from simulated 1992 water levels. The overall simulated rise in water-levels in the
Eutaw-McShan and Gordo aquifers is the result of reduced 1992 pumpage due to development of
surface-water sources at Tupelo. Projection simulations were also made with a 1.5-, 3-, and 5-
percent annual increase of 1993 pumpage for 20 years. Projection simulations made with a 5-
percent annual increase of 1993 pumpage indicated simulated water levels declined an average of
41 and 38 feet in the confined parts of the Eutaw-McShan and Gordo aquifers, respectively, from
simulated 1992 water levels.



INTRODUCTION

Ground water from the Eutaw-McShan aquifer and Tuscaloosa aquifer system is an important
resource in the counties of northeastern Mississippi, supplying most of the water used for
industrial, municipal, and commercial purposes. Since World War II, the rate of withdrawal from
the multiaquifer system generally has increased each year, resulting in large water-level declines
at major pumping centers. Continued population growth, combined with increasing industrial and
agricultural water demand, could result in continued water-level decline, coalesced cones of
depression in the potentiometric surfaces, and subsequent changes in water quality. The
potentially adverse effects of increased withdrawal are a major concern to ground-water users and
those involved in managing the water resources of northeastern Mississippi. The Tombigbee
River Valley Water Management District (TRVWMD) and the Mississippi Department of
Environmental Quality, Office of Land and Water Resources (OLWR), are concerned about the
effects that increased pumpage may have on an already stressed ground-water system. In 1987,
the Mississippi State Water Permit Board declined to issue additional permits for water wells in
the City of Tupelo (J.H. Hoffmann, OLWR, written commun., 1993).

In May 1990, the U.S. Geological Survey, in cooperation with the TRVWMD and the OLWR,
began an investigation of the Eutaw-McShan aquifer and Tuscaloosa aquifer system in
northeastern Mississippi to better understand the hydrogeology and the flow of water in and
between the aquifers. As part of the investigation, a model was developed to simulate ground-
water flow for prepumping and pumping conditions and used to project the possible effects of
increased ground-water withdrawals.

Purpose and Scope

The purpose of this report is to describe the hydrogeology and simulate ground-water flow in
the Eutaw-McShan aquifer and in the Tuscaloosa aquifer system in northeastern Mississippi. The
report includes descriptions of the aquifers; of a numerical ground-water flow model used to
simulate the aquifers; and of model simulated effects of increased ground-water withdrawals for
5, 10, and 20 years. This report is intended to aid the public and Federal, State, and local water-
supply and water-management agencies in planning ground-water use.

General Setting of the Study Area

The study area covers 33,440 square miles, primarily in northeastern Mississippi, but includes
parts of northwestern Alabama, southwestern Tennessee, and eastern Arkansas (fig. 1). The area
includes the extent of the Eutaw-McShan and Tuscaloosa aquifers and adjacent areas that affect
ground-water flow and availability of water in northeastern Mississippi.

The study area is within the Gulf Coastal Plain physiographic province, mainly on the eastern
flank of the Mississippi embayment subprovince (Fenneman, 1938). Regionally, the study area is
topographically highest in the northeastern part, and topographically lowest in the southeastern
and western parts (fig. 2). The major surface-water drainages influencing flow in the Eutaw-
McShan and Tuscaloosa aquifers are the Tombigbee and Black Warrior Rivers (fig. 1). The
climate of the study area is semitropical and humid, with a mean annual air temperature between
62 and 64 degrees Fahrenheit (Boswell, 1963). Annual precipitation averages about 52 inches
(National Oceanic and Atmospheric Administration, 1981).






















































































































































































































































