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CONVERSION FACTORS AND VERTICAL DATUM

Multiply

foot

foot per day

foot per year

foot per mile

inch

inch per year

mile

million gallons per day
cubic foot per second
million cubic feet per day
square mile

foot squared per day

By

0.3048
0.3048
0.3048
0.1894
254
254
1.609
0.04381
0.02832
0.3278
2.590
0.0929

To obtain

meter

meter per day

meter per year

meter per kilometer
millimeter

millimeter per year
kilometer

cubic meter per second
cubic meter per second
cubic meter per second
square kilometer

meter squared per day

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 ANALYSIS OF GROUND-WATER
WITHDRAWAL IN THE MENDENHALL-D’LO AREA,
SIMPSON COUNTY, MISSISSIPPI

By Eric W. Strom and William T. Oakley

ABSTRACT

" The cities of Mendenhall and D’Lo, located in Simpson County, Mississippi, rely on ground
water for their public supply and industrial needs. Most of the ground water comes from an
aquifer of Miocene age. A study began in 1991 to describe the hydrogeology, analyze effects of
ground-water withdrawal by making a drawdown map, and estimate the effects increased ground-
water withdrawal might have on water levels in the Miocene age aquifer in the Mendenhall-D’Lo
area.

The study area covers about 30 square miles in Simpson County, south-central Mississippi.
Geologic units that crop out range from Tertiary to Quaternary in age. The sediments include
alluvial and fluvial gravel, sand, and silt; deltaic sand, silt and clay; and prodeltaic and marginal
marine clays. The geologic units, from oldest to youngest, are the Catahoula and Hattiesburg
Formations of Miocene age; the Citronelle Formation of Pliocene or Pleistocene age; terrace
deposits probably of Pleistocene age; and alluvium of Holocene age.

The significant withdrawals of ground water in the study area are from 10 wells screened in
the lower sand of the Catahoula Formation. About 0.53 million gallons of water per day is
currently (1994) withdrawn from these 10 wells. Analysis of the effect of withdrawals from the 10
wells was made using the Theis nonequilibrium equation and applying the principle of
superposition. The study area was discretized into an equally spaced grid and drawdown was
calculated at the center of each grid cell. Analysis of 1994 conditions was based on the pumpage
history and aquifer properties determined for each well. The drawdown surface resulting from the
analysis indicates three general cones of depression. One cone is in the northwestern D’Lo area,
one in the south-central Mendenhall area, and one about 1!/, miles east of Mendenhall. Calculated

drawdown ranges from 21 to 47 feet.

Drawdown-surface maps were made for 10 years and 20 years beyond 1994 using a constant
pumpage. The map made for 10 years beyond 1994 indicates an average total increase in
drawdown of about 5.3 feet. The map made for 20 years beyond 1994 indicates an average total
increase in drawdown of about 7.3 feet. Because drawdown and pumpage have a linear relation in
the Theis nonequilibrium equation, the projection scenarios may be used for extrapolation or
interpolation of drawdown for other pumping rates.



INTRODUCTION

The cities of Mendenhall and D’Lo, located in Simpson County, Mississippi, rely on ground
water for their public supply and industrial needs. Most of the ground water comes from an
aquifer of Miocene age. Regionally, water levels in the Miocene aquifers in Simpson County are
declining at the rate of about 1 foot per year (Newcome and others, 1972). Continued population
growth and the development of new industries may increase the rate of water-level decline. In
1991, the U.S. Geological Survey, in cooperation with the Pearl River Basin Development
District and the Mississippi Department of Environmental Quality, Office of Land and Water
Resources, began an investigation for the purpose of describing the hydrogeology, analyzing
effects of ground-water withdrawal by making a drawdown map, and projecting the possible
effects of increased ground-water withdrawals on water levels in the Miocene aquifer within the
Mendenhall-D’Lo area. This report presents the results of that study.

n i A

The study area covers about 30 square miles in Simpson County, south-central Mississippi
(fig. 1). The area is located in the Southern Pine Hills of the Gulf Coastal Plain physiographic
province (Fenneman, 1938). The land surface is hilly, ranging in altitude from about 260 to
520 feet above sea level. The Strong River, the major surface-water drainage, flows
southwestward between Mendenhall and D’Lo and drains into the Pearl River about 15 miles
southwest of the study area. The Strong River has an alluvial plain that is about 1-mile wide in the
study area. The normal mean annual temperature at D’Lo is about 63 degrees Fahrenheit; normal
annual precipitation is about 59 inches.

Previous Investizati

Previous investigations that include all or part of the study area have been published by the
U.S. Geological Survey, the Mississippi Geological Survey, and the Mississippi Department of
Natural Resources. These investigations include those by Stephenson, Logan, and Waring (1928);
‘Newcome and others (1972); May and Marble (1976); and Gilliland and Harrelson (1981).

HYDROGEOLOGY

The hydrogeology of the study area is described here in terms of the geologic setting, the
hydrogeologic units and their relation to each other, ground-water movement, and ground-water
withdrawal. All of the formations and deposits described have potential water-bearing zones;
however, a lower sand in the Catahoula Formation of Miocene age is the principal source of
ground water in the study area.

Geologic Setting

The geologic setting of the study area is described by Cushing and others (1964) as resulting
from subsidence that may have begun during the late Paleozoic Era and continued through the
Cretaceous Period. This subsidence formed the basins of the Gulf Coast geosyncline, and of the
southward plunging syncline of the Mississippi embayment. However, most of the syncline of the
Mississippi embayment was not formed by the end of the Paleozoic Era, but during the Jurassic
Period of the Mesozoic Era when evidence of a sedimentary basin became observable. By the end
of the Cretaceous Period the Mississippi embayment had attained the approximate size and shape
of today. Since the Cretaceous Period, cyclic transgression and regression of the sea have
subsequently deposited an assorted, but ordered array of sediments within the Mississippi



















































