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WATER-RESOURCES APPRAISAL OF THE
SOUTH-ARKANSAS LIGNITE AREA

By J. E. Terry, C. T. Bryant, A. H. Ludwig, and J. E. Reed

ABSTRACT

The feasibility of developing lignite resources in south-central Arkansas
is an important question at the present time (1978). Part of the concern is
related to the possible impacts that mining and processing of lignite will
have on water resources. Not only will the disturbance caused by excavatina
affect the quantity and quality of surface and ground water, but the mining,
processing, and conversion processes will require the use and consumption of
significant quantities of water.

In order to assess the magnitude of the effects of strip mining upon
both surface and ground water, baseline conditions (hydrologic conditions in
tﬁe area prior to mining) must be well defined. A thorough data file and 1it-
erature search was made so that baseline conditions in the area could be de-
fined. In addition, data-collection networks have been established for the
collection of quantitative and qualitative information on streamflow and water
levels in the aquifers. Data collected to date at these sites are included in
the report. Collection of data at these sites will continue through at least
September 1979.

Information presented in this report can be used to estimate the quantities
of water available for use and the possible effects of mining and associated

dewatering on water resources.



INTRODUCTION

Lignite in Arkansas

Lignite occurs in Arkansas principally in the deposits of Eocene age.
These deposits are at the surface and in the subsurface southeast of a
line approximately from Texarkana, northeastward through Arkadelphia, Little ~
Rock, Bald Knob, and Pocahontas, to the Missouri State boundary. This line
coincides roughly with the western boundary of the Coastal Plain in Arkansas
(fig. 1). The area southeast of this line, which is almost one-half of the
State, can be divided into three subareas with differing characteristics. The
first subarea is a linear upland area called Crowleys Ridge which extends from
the Missouri State boundary, ndrth of Piggot, south to Helena. Deposits of
Eocene age occur along this ridge. In many places, these deposits of Eocene
age are covered by a substantial thickness of younger loess, silt, sand, or
gravel. The second subarea is a part of the Mississippi Alluvial Plain, an
area of flat terrain suited to agriculture. This area is of interest to lignite
producers. However, in the Mississippi Alluvial Plain, the deposits of Eocene
age are covered by 100 to 200 ft of alluvial deposits, which underlie the flood
plains and terraces of the Arkansas, White, St. Francis, Mississippi, and other
rivers. The sand and gravel in the lower part of the alluvial deposits con-

stitute a productive aquifer that furnishes water to thousands of irrigation

wells. Removing 100 ft or more of overburden, and pumping large quantities of

water from strip mines, will increase the cost of producing lignite in the

Mississippi Alluvial Plain. The third subarea includes all or parts of 20 .
counties in south-central Arkansas that contain outcrops of the deposits of

Eocene age. Much exploration by several energy companies has taken place in

this area, which contains several prospective lignite mining localities. These

20 counties constitute the most prospective area for development of the lignite

resource at the present time.
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Lignite found in Arkansas has a heating value of approximately 10,000
Btu/1b in dry form or 6,000 Btu/1b as mined. Lignite has a high moisture
and volatile content. The high volatile content makes it readily convertible
into gas or liquid form; however, the high moisture content and susceptibility
to spontaneous combustion present problems in transportation and storage.
Arkansas lignite is also low in sulfur content, ranging from 0.3 to 0.8 per-
cent, making it dedirable fuel for steam-electric generating plants.

Because it is not economically feasible to transport Arkansas lignite long
distances, it wf]] probably be utilized in near mine-mouth operations. Possible
uses would include steam-electric generation, gasification, distillation of

liquid hydrocarbons, and extraction of waxes.

Location of Project Area

The project area is all or parts of the above-mentioned 20 counties in
south-central Arkansas. This area lies within and shares a common eastern
boundary with the West Gulf CbastaT Plain (fig. 1). East of this boundary,
thick, highly saturated Quaternary deposits overlie the Eocene formations. To
the northwest, the project boundary is the base of rocks of Eocene age (contact
between Midway and Wilcox Groups on the geologic map of Arkansas). The southern
and western boundaries are the State boundaries between Arkansas, Louisiana, and

Texas.

Purpose and Scope of Investigation

The primary purpose of this investigation is to establish a data base

defining hydrologic conditions in the project area prior to lignite mining.



Such én assessment is vital if the possible impacts of strip mining and
lignite utilization upon water resources are to be evaluated.

Inevitably, environmental questions will be raised about the mining and
utilization of lignite. Along with the more obvious effects on quality and
quantity of surface water, strip mining of lignite could have an impact on
ground water, both in the vicinity of the mine and at updip and downdip loca-
tions. Indubtries which use the lignite, either as a fuel or as a source for
other products, will use and consume certain quantities of water. It is vital
to have hydrologic information that can be used to answer both water use and
environmental questions and to develop countermeasures to problems that may
arise. Establishment of a data base defining predevelopment conditions in the
project area is an important goal.

The information that must be contained in such a data base includes the
following:

1. The availability and quality of ground and surface water.

2. The location and areal extent of the significant aquifers and
their outcrops.

3. Water-level altitudes in the Tertiary aquifers.

4. Thickness of the Tertiary aquifers.

5. The areal extent and thickness of Quaternary deposits overlying the
Tertiary beds.

This report presents the above-mentioned information for the project area.

Additional studies in the south-Arkansas lignite area will use the infor-
mation presented in this report as indicators of the kinds of additional data
needed to further define the hydrology in the area and as part of the input to

a digital model which will be used to predict the impacts of mining upon the

ground-water regime.



Previous Investigations

Many reports cover one or several facets of the water resources of part
or all of the lignite area of south Arkansas. Reports dealing with surface
water include reports on low flow (Hines, 1975), storage requirements (Patterson,
1967), and floods gPatterson, 1971). Ground-water investigations encompassing
all of the south-Arkansas lignite area include reports on the aquifers of
Tertiary age (Hosman and others, 1968), aquifers of Quaternary age (Boswell and
others, 1968), aquifers of Cretaceous age (Boswell and others, 1965), and the
base of freshwater (Cushing, 1966). Areal ground-water investigations within
the project area include reports covering Ashley County (Hewitt and others,
1949), Bradley, Calhoun, and Ouachita Counties (Albin, 1964). Columbia County
(Tait and others, 1953), Drew County (Onellion, 1956), the E1 Dorado area in
Union County (Baker and others, 1948), Jefferson County (Klein and others, 1950),
and Lincoln County (Bedinger and Reed, 1961). Water-resources investigations of
areas within the project area include reports covering Clark, Cleveland, and
Dallas Counties (Plebuch and Hines, 1969), Grant and Hot Spring Counties
(Halberg and others, 1968), Hempstead, Lafayette, Little River, Miller, and
Nevada Counties (Ludwig, 1972), and Pulaski and Saline Counties (Plebuch and

Hines, 1967).




APPRAISAL OF IHE WATER RESOURCES

Water Use

In 1975, the combined use of ground water and surface water in the 20
counties containing the project area was 991 Mgal/d (Halberg, 1977). Surface-
water use wa; 569 Mgal/d and ground-water use was 422 Mgal/d. The use of
ground water and surface water for 1975 for each of the counties is shown in
figure 2. Of the surface-water use, 70 percent was for cooling at thermo-
electric powerplants. Substantial amounts of surface water were used for
public supply, self-supplied industry, irrigation, and fish farms. The largest
use of surface water (384 Mgal/d) was in Hot Spring County, and the smallest
use (0.2 Mgal/d) was in Nevada County (table 1). Most of the ground-water

use (table 2) was from the deposits of Quaternary age (312 Mgal/d) and from
the Sparta Sand (92 Mgal/d).
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