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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 excavating
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
the 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 Arkadeiphia, 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, north 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 desirable fuel for steam-electric generating plants.

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

1iquid 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 Coastal 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 an 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. Industries which use the 1ignite, 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 questiocrs and to develop countermeasures to problems that may
arise. Establishment of a data base defining predevelopment conditions in the
project area i1s 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 (Patterson, 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 was 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 MQa]/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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Table 1.—Use of surface water, by county, in the project area, 1975

[Mi11ion gallons per day]

Irri-

- Wild-
oty PNt Live ' e et ey
farms meats

Ashley-e-eme =—c-ea 35.71 0.14 2.53 cmem cmeee- 38.38
Bradley----~ ===e- cce-a .08 1.30 I 1.38
Calhoun----- ----- .38 .05 .08 “—-= mee-e- .51
Clark------- 1.28 1.41 .23 4.80 N et 7.72
Cleveland--- =-=-=s = «ec-- .06 .21 ———- e .27
Columbia---= we--- 12 .22 .37 ———- eemee- 71
Dallas-===-= =--=e  -cee- .05 .78 e .83
Drew--=--ecem  eccee eeee- A7 5.65 ——m= mmeee- 5.82
Grant------- .05 .03 .07 .30 mmmm meeee- .45
Hempstead--- ----- .03 .38 1.76 3.57 ------ 5.74
Hot Spring-- 1.09 3.84 .18 2.99 ---- 376.07 384.17
Jefferson-~- «---- .51 .14 18.19 e s 18.84
Lafayette--- ----- .05 .21 .51 mees meeee- 77
Lincoln---on -en-- ---- Jd2 0 18.11 ——mm e 18.23
Miller------ 2.08 .49 .37 2.10 —_——— mmeee- 5.04
Nevada------ =---- - 23 -e--- e mmmee- .23
Ouachita---- 1.88 8.1 .08 .10 ———- 20.60 30.77
Pulaski----- 37.97 1.30 .28 3.45 R s 43.00
Saline------ 1.82 3.02 17 .27 N 5.28
Unfon-====== ====- .35 .07 .06 e .48

Total-- 46.17 55.35 3.30 63.56 3.57 396.67 568.62
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Surface Water

The largest source of surface water in the project area is the Red
River, which had an average flow at Fulton of 17,730 ft3/s for the period
1927-76. The Ouachita River at Camden, where it has a drainage area of
5,391 mi2, had an average flow of 7,562 ft3/s for the period 1928-75. These
and other mean flows for several streams in the lignite area are shown in
table 3. Downstream, at the Arkansas-Louisiana State boundary, where the
Ouachita River's drainage area is 10,835 mi2, it has an estimated average
flow of about 14,800 ft3/s. The average flow in a stream is related to its
drainage area. The relationship between average annual streamflow and drain-
age area for streams in Arkansas has been shown in map form by Patterson (1967,
fig. 15). The part of his map that includes the lignite project area is shown
in figure 3. The range for the lignite area is from (0.9 ft3/s)/mi? to
(1.3 ft3/s)/m12,

Flow Duration

Flow-duration data, as shown in table 4, for regular-gaging stations in
the project area indicate for a particular stream the discharge that is equaled
or exceeded for a given percentage of time. Flow duration ignores the charac-
teristics of individual events but combines all events into one relationship
for the stream. If the period for which the flow-duration data were collected
is representative, the flow-duration relationship should apply in the future
as long as hydrologic conditions do not change. Regulation of streamflow
usually changes the flow-duration relationship. Some of the stations shown
in table 4 have flow-duration data for both preregulated and regulated flow.
Variation in flow, as reflected in flow duration, is a function of climate

and the hydrologic characteristics of the drainage basin. Regulation of flow

N




Table 3.—Drainage areas and mean flow for continuous-record gaging

stations in the project area

Period of .
Station record Drainage  Mean flow
(water area (ft3/s)
Number Name years) (mi2)
07341500 Red River at Fulton--=eeeecea--- 1928-76 52,380 17,730
07349430 Bodcau Creek at Stamps-------- 1959-70 234 207
07359500 Ouachita River near Malvern---  1925-26 1,562 2,376
1928-76
07360000 Ouachita River at Arka- 1905-6, 2,311 3,558
delphia. 1929-75
07361600 Little Missouri River near 1937-42, 1,068 1,548
Boughton. 1945-75
07362000 Ouachita River at Camden------ 1929-75 5,391 7,562
07362100 Smackover Creek near Smack- 1962-76 377 399
over.
07362500 Moro Creek near Fordyce------- 1952-76 216 227
07363000 Saline River at Benton-------- 1951-76 569 422
07363200 Saline River near Sheridan---- 1971-76 1,129 1,813
07363300 Hurricane Creek near 1962-76 204 232
Sheridan.
07363500 Saline River near Rye--------- 1938-76 2,062 2,591
07365800 Cornie Bayou near Three 1957-76 180 183
Creeks.
07365900 Three Creeks near Three 1657-71 50.3 49.5

Creeks.

12



‘(L9611 ‘uosidlled woJj payyipow) eaie josfoid ayj ul 9w aisenbs sod mopywealys |enuue abeisay "¢ ainbid

a|lw aiponbs J18d puodas

Jdad }aaj 2i1qnd 2°'0 puD |0
|IDAJBLU " (LS-626]) MO|jwDd4sS
{pnuub abbpiaADp |pnba jo0 aul

NOILVNVIdX3

1ddISSISSIN

S3TIN ov og 02 [¢]] (4] Ol

VNVISINOT

SYXHL

VROHVTIO

e

—1 0 GE

13



"UBpLUBYS

§8°¢€L (LL°SL 00'v g€ el v0° 9¢ ¥0e 0£-2961 483U ¥9947] SBuedLUUNYH  00EE9EL0
"uojuag
vo've 9L°L €2°¢ v GL- S0° ¢6l 699 0L-1S61 3B JU3ALY Bules (000€9€L0
*324Apuo4
$G°88L 8€°69 <26°L 80° 00° 00" 96 91¢ 0£-2G61 4B3U %334) 040N 00G§29€L0
*43A0)JRUWS
G0°6€ 89'vlL 0L°¢ 2t 80° ¢0’ €9 LLE 0£-2961 AB3U 3334) JASAO}JRUWS  (00129€L0
G¢'2l €0°§ 18"l 89° ee’ Le: owm”N 0L-¥561 ‘uspuwe)
80°0¢ 86°L 252 Ov° gL’ 60° 085°¢ L6E“S €26-6¢61 3B J3ALY RILYdeNQ (00029€£L0
28t 21°'9 I18°L ¥§° 6L° 60° 028 0L-1S61
“6Y-9v6L "uojybnog uesu
06°LZ €66 66°¢ 6¢° 90° €0° Sov 890°1 ‘2h-8€61 4A3ALY LANOSSLKW 313317 00919€L0
68°L LL'E €971l 09 ee’ 120 oL6°l 0L-¥S61 eLydiapeyay
¢e Ll OL°S 10°¢ 8¢’ 9L oL’ 0€s°1 Le‘e *25-0€61 ‘9061 3® J9ALY eILYdeng  (00009€L0
€9°9 6472 2L°'L 6L L2 SL° 1) 221 0L-tS61 ‘UJdIA| ey
6S°6L L¥'G €2 6E° L 60° 0L6 2951 €25-6261 J4eau ;w>wm,mwwcuo=o 00S6S€L0
- sdwe3s
G8°82 <ZL°¢L 00°v 6L° Lo° 00° 2s vee 0L-1961 e )934) nedpog OEvevELO
19°€L 9¢'9 8l'¢ ¢€9° oy’ e’ 002°L 0L-GP61
8¢€°€L v0°9 96°L 2§ 6L° oL’ 00L°L 08t°2S ‘€v-8261 --uo3|ng 3e J3ALY P3Y 00SLYELO
9v'€L (8°'S 8L'L 89 128 £e’ 002°S 0L-SP61L
08°LL t¥0°9 86°1L IS°'0  LL°0 0lL°0 0Sv‘S  0g£0‘sy ‘Ev-LE61 ~-=X3pUl 31® J3ALY PIY (000LEELO
A oL 0¢ 0L 06 86 (519K awepN J3quiny
speayqns g (z4uw) 433 eM)
UwN|od ui pajedLpUL BWLy 40 abejuladuad ueLpay eade P40934
40j papaadXa 4O P3| BNDI SBM UdLyMm MO} ) 3DRULBIQ 15 poruaay uoL3e1s

WNLpaw 03 OL3eJ4 ® Se passaudxa “Mmo|4

Doup 30270dd 2y3 WL SUOLAIDES DuUibVE p

LOPBI=-SNONMULLUOT 3D Uorpg UMy

14—"¢ 319el

14



*S$¥3347) d34y]

S5S°v6 16°02 €L°2 2v 1 ¥0° §°S £°09 04-LS61 Je3u S3334) 334Y] 006S9€L0
*S3334) d\daY]
09°€S 26°vL 2Lt 8¢E° 80° 00° §¢ 08l 0L-LS61 Jeau noAeg o_MLou 00899€40
*aky
96°82 89°¢L (8°€ 9¢°0 OL'0 £0°0 9G§ 290°2 0,-8¢61 4dB3U J3ALY 3dulleS (00SE9ELO
V4 oL 0¢ 0L 06 86
(s4eaf aureyN J3quny
Speayans g (ziw) J433EM)
uwn|od ui pajedipu} 3wy o abejusduad ue|pay eade PU0234
40j papaadx3 40 pajenba sem yojym Moy : abeuteuqg 30 pOLadg uoL3eIS

WNLpaw 03 OL3ed © Se passaddxa “Mo|4

P3NULIU0)—D2uD 303[0ud 2Yy3 Ul UOLIDIS BULBDE pIODIL-8NOMULIUOD 2D

uoLIDINP M01I—"p 3|qe]

15



by reservoirs reduces flow variation. Flow-duration relationships at each
station were defined by the percentage of time, during the period of record,
that the daily mean flow was greater than a specified value. "The daily
mean flow values for the period of record at each gaging station were sorted
by computer into about 30 classes. Each class represents a range in daily-
mean flow. These classes include the highest and Towest daily flows and
are uniformly distributed throughout the range of daily filow. Each daily-
mean flow for the period of record was included in its appropriate class.
The number of days thus represented in each class were accumulated, beainning
at the highest daily-mean flow ¢lass, and the percentage of days when the
flow was greater than the lower 1imit of each class in the accumulation was
computed" (Hines, 1975). Fiow duration is a cumulative frequency obtained
by summing the class frequencies beginning with the class of highest flow.
Flow duration was estimated at low-flow partial-record stations and
the estimated flows at 99- and 90-percent duration are shown in table 5.
These flows were estimated by correlation with flows at continuous-record
gaging stations. They are not as accurate as data for continuous-record
stations but do indicate hydrologic conditions existing at partial-record sites.
Flow-duration data can be plotted on logarithmic-probability paper if a
graphical presentation is desired. The slope of the duration curve reflects
variations in fiow caused by the hydrologic and geclogic characteristics of the
river basin upstream from the station. The slopes of the curves for streams
that have large low-flow yields are fiatter than those for streams that have
small low-flow yields. Thus, the flow-duration data are useful for comparing

the flow characteristics of different streams.

Low-Flow Frequency

Low-flow frequency for regular-gaging stations was computed from

annual events occurring during the period of record. The events were the
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Towest mean discharges for 1-, 7-, 14-, 30-, 60-, and 120-day periods during
each year. The recurrence interval for these events was determined by
either fitting a mathematical-frequency distribution to the data or by plot-
ting the data on a graph and drawing a smooth curve through the data points
(Hines, 1975). The resulting annual low flows for given recurrence intervals
are shown in table 6 for streams in the project area.

Estimates of low-flow characteristics at partial-record stations were
made by comparing measurements of Tow flow at the partial-record station with
concurrent daily-mean discharge at a continuous-record gaging station. These
continuous- and partial-record gaging stations are shown in figure 4. The
criteria for selecting a continuous-record station for comparison were that it
should have a long-term record, be near the partial-record station, and reflect
similiar hydrologic conditions as the partial-record station. If a curve relat-
ing discharge at the two stations could be found, estimates of low flow at the
partial-record station could be made based on corresponding frequency values, at
the continuous-record station. Estimates of low-flow frequency obtained by the
preceding method, for partial-record stations in the lignite area, are shown in
table 5.

Low-flow frequency is important in determining the water-supply potential
at a given site on a stream. Draft rates in excess of expected low flow must
be suppiied from storage. Storage requirements for streams in the lignite
area are included in a report by Patterson (1967). Another use for low-flow
data is in determining the waste-assimilation capacity of streams, such as
the study by Jennings and Bryant (1974).

Many streams in south Arkansas would be classified as not having sustained
base flow (Hines, 1975, fig. 7). The only part of the project area where

streams have sustained base flow is the drainage of the Ouachita River upstream

from Camden (Hines, 1975, fig. 7).
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Flood Frequency

Flood frequency is often used as an indicator of the use that could be
made of the flood plains of streams, the design characteristics of structures
that must occupy the flood plain, and flood-insurance rates for developed areas
of flood plains. The best method, at present, for estimating future flood
events is by the analyses of past flood events. Flood frequency at points on a
stream is determined from annual peak events for the period of record. The
annual flood is the highest instantaneous discharge that has occurred during a
year of record. A recurrence interval is determined from these annual floods,
gither by fitting them to a frequency distribution or by plotting the flood-data
points and drawing a smooth curve through them.

An analysis of floods in Arkansas was made by Patterson (1971). His report
(p. 3) has a description of methods for determining recurrence interval from
gaging-station records by either the log-Pearson Type III frequency distribution
or by graphical methods. Characteristics of annual floods, as determined by
Patterson (1971), for sites in the project area are given in table 7.

The results of frequency analysis for gaging stations were expanded to in-
clude ungaged sites through the use of regression analysis (Patterson, 1971).
Patterson related annual peak flow to hydrologic characteristics of the streams.
Significant characteristics were found to be drainage area, main-channel slope,
annual precipitation, and mean basin elevation for streams within the Tignite
area. Patterson's equations are given in table 8 for the parts of Arkansas that
include the lignite area. The simplest equations require only information on
the drainage area upstream from the site. However, the equation relating peak
flow to drainage area also has the largest standard error. Better estimates of
peak flow require more information on characteristics of the drainage basin. If
increased accuracy is desired, one or more equation variables, in addition to

drainage area, must be defined.
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Table 8.—Regression equatione applicable within the project area

[Drainage area: 0.1 mi2 to 3,000 mi2. Model is Y= aAb‘Sb2Eb3Pb“; where S 1s greater than 30 ft/mi, use 30.
From Patterson, 1971]

Standard error of

Exponent of basin characteristic estimate, percent

Peak-flow Regression

Eﬁﬂ;ﬁlgn c?:;ﬁgteg- con:tant, Draina Main Mean basin Mean annual Areas Areas
! area g: channel eleva- prgcipitation 25 mij? less than

’ slope, § tion, E minus 30, P or more 25 mi?
9(a) Q, 4.99 0.72 0.32 0.20 0.59 25 46
(b) Q, 58.1 77 .46 ---- ---- 30 45
(c) Q, 276 .68 ---- ---- ---- 4 50
10(a) Q, 1.8 72 .35 .21 .43 22 40
(b) Qs 91.8 .78 .50 - --- 26 36
(c) Qg 498 .68 ---- ---- ---- 40 40
11(a) Q0 17.2 73 .37 .21 .36 22 40
(b) Q4 112 .78 .52 ——-- -—-- 26 36
(c) Q, 653 .68 ---- ---- ---- 40 40
*12(a) Q5 10.8 .62 .29 .36 .55 23 --
(b) Qs 65.6 .69 .45 .22 ——-- 24 --
(¢) Qs 17 77 .63 - ——-- 26 --
(d) Qs 2,680 .48 - N - 40 --
*13(a) Qs0 21.9 .62 .33 3 .45 25 --
(b) Qs 96.4 .68 .46 .20 — 26 -
(c) Q0 164 .75 .63 -—-- - 27 -
(d) Qs 3,620 .46 ——— - ———- 4 -

*Not applicable for drainage areas less than 25 mi2.
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For small drainage areas, generally less than 25 mi2, frequency
relations are not definad for recurrence intervals of more than 10 years.
Therefore, for drainage areas of this size, equations 12 and 13 in table 8
are invalid and should not be used. Patterson developed a method for estimat-
ing the Q;5 and QSO for drainage areas less than 25 miZ. He determined values
for the ratios QZS/QIO and 050/010 for long-term gaging stations throughout
the State. These values were then related to basin parameters and a reasonably
good correlation was ob:ained using main-channel slope as an independent variable,
The relation curves shown in figure 5 reflect the results of this analysis. Peak
flows for recurrence intervals of 25 and 50 years for small drainage areas in the
project area can be est'mated by first determining the 10-year flood and then mul-

tiplying by the appropr-ate vaiue from the relation curves in figure 5.

Flood Stage

The elevation of the water surface, as well as the discharge, is important
for planning purposes in the construction of structures or earthworks in the
vicinity of streams. Methods requiring extensive field surveys are available
to accurately determine the elevation and peak flow of design floods and should
be used if extreme accuracy is required. However, the following procedure may
be used in the absence, or in support, of cther streamflow data to obtain an
approximation of the elevation of the 50-year flood for any gaged or ungaged sites
on streams in the project area. The procedure developed by Hines (1977) enables
the determination of the elevation of the 50-year flood using a stage increment
(AD) representing the surcharge produced by the 50-year flood discharge over

the 50-percent-duration (median) flow.
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FLOOD RATIOS (Qu5/Q,0,Qs0/Q0)
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Figure 5.—Relation between flood ratios and main-channel slope.
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For the project area, the increment of stage (AD) applicable to drainage
areas of from 80 to 1,000 mi2 is shown in figure 6. To use the graph, it is
first necessary to determine the elevation of the median flow, either from
topographic maps or from field observations, and second to add the AD value
for the particular drainage area from the graph to that elevation. A reason-
able assumption is that the contour "turnbacks" on streams (where the contour

lines cross the streams) are at the elevation of the median flow.
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Quaiity of Surface Water

One of the concerns of large-scale strip mining is the potential
degradation of environmental quality, especiaily surface-water quality.
A part of this study is to determine water-cuality conditions of streams
in the south-central Arkansas lignite area prior ¢ mining activities.

To determine background {present) water qua®ity, data for a number
of stations, which are located on selected streams in the study area,
were evaluated (fig. 7). The data were collected by the Arkansas Depart-
ment of Pollution Control and Ecology and by the U.S. Geological Survey
in cooperation with *%e Arkansas Geological Commissicn. A few of the
stations are inactive.

The results of statistical analysis of selected water-quality parameters
for these stations are presented in tabular form. The results are for a
period of 2 or more years and are based on data coliected between 1967 and
1977.

In addition to current and historic water-quality stations, a number
of sampling sites have been established downstream from probable mining
areas (fig. 7). These sites include: 07348590, Bayou Dorcheat near Falcon;
07349415, Little Bodcau Creek at Bodcaw; 07360161, Cypress Creek near
Sparkman; 07360182, Brushy Creek near Cuachita; 07361650, Terre Rouge
Creek near Prescott; 07361660, Littie Missouri River near Wheien Springs;
07361700, Caney Creek near Bluff City; 07361805, Terre Noire Creek at Vaden;
07361850, Tulip Creek near Pine Grove; and 07364035, L'Aigle Creek near
Ingalls.

In addition, water-quality stations 07363300, Hurricane Creek near

Sheridan, and 07363500, Saline River near Rye, have been reactivated for this

study.

35



‘eaJe }o8foud ayjl ul YJOM]}au uol}0d||00-k}EP A}|enb-iajep -/, ainbi4

S37IW oY (o3 0z 0! 0 sl
oo\.own.

26
S
: ‘..ufoo»mon uosisw nqm oﬁ?&k.
009v9c RS i .\\\\ 74, a,
@
£ ”I \\\\ nwoqg
3. _ Buy.
[e] 1 ! ” 207
opooq 13 , ovvere
4 311 » LA
Aoovzss
ooy
4,00229
}2
q
ooszsgy m.
x\ m\\\
Co M «Wuw
/\\\\\\\

S Uoidwon

H

s v J ; " ,
Y ,
\, ST §

N 3 :

N ﬁ!%hi 3

De4D Bujuiw ejjubj| |Djjusiod g
S

BujjdwDs jusw|pes sapnjou)
Jequnu uo}iD}s
PeiD|A®1qQD puD UOJID4S Bujjdwos o A

Jequnu uoyDys
POID|AS1QQD PUD UO|}DIS Bu|BDO oomnwn‘

NOILVNVIdX3

36



Samples collected at all water-quality stations are analyzed for the com-
mon ions, organic carbon, suspended sediment, trace metals, dissolved oxyaen,
temperature, pH, conductivity, and benthic organisms. Organic carbon, sediment
data, and benthic organisms are also being collected at continuous-record stream-
gaging stations 07359500, Ouachita River near Malvern, and 07362550, Moro Creek
near Banks.

Samples collected by the Geological Survey were analyzed usina the techniques
given in Brown, Skovgstad, and Fishman (1970). Analytical procedures used by the
Arkansas Department of Pollution Control and Ecology include methods published by
the American Public Health Association (1976), the American Society for Testing

and Materials (1974), and the U.S. Environmental Protection Acency (1974).

Red River

Two water-quality sampling stations operated by the Arkansas Department of
Pollution Control and Ecology are located on the Red River in Arkansas. One sta-
tion, 07336860, is located near where the river enters Arkansas and the other
station, 07344350, near where the river leaves Arkansas (fig. 7). Statistical
summaries for these stations are shown in tables 9 and 10. The Red River is char-
acterized by a very high concentration of suspended sediment, as evidenced by
excessive turbidity concentrations and total nonfilterable residue (the suspended
matter that will not pass through a 0.75-1.25 micrometer glass fiber filter)

(table 9). Turbidity concentrations at times exceed the Arkansas State standard

of 50 Jtu (Jackson turbidity unit). The annual sediment load of the Red River at

a long-term monitoring station at Index, Ark., averages 520 tons per square mile

of drainage area (U.S. Army Corps of Engineers, New Orleans District, 1966, p. I-23).
Most of the sediment originates in the upper Red River basin where red, sandy soils
are predominant and are subject to erosion. The iron-bearing, red soil probably

accounts for the high total iron concentrations shown in table 9.
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The stream is further characterized by the predominance of sodium, bicar-
bonate, sulfate, and chloride ions. These ions decrease in concentration from
the upstream station (07336860) to the downstream station (07344350), probably
due to dilution from tributaries between the stations. Chloride concentrations
in the Red River sometimes exceed the U.S. Public Heaith Service standard of

250 mg/L (milligrams per liter) for drinking water (table 11).

Sulphur River

A sampling station on the Sulphur River (07344275) has been operated by the
Arkansas Department of Pa1lutfon Control and Ecology since 1968. Water in the
Sulphur River is a calcium bicarbonate type and occasionally contains high con-
centrations of iron (table 12) which often exceed U.S. Public Health Service
standards. The stream is overloaded with wastes from municipal and industrial
discharges resulting in dissolved-oxygen concentrations often in violation of the

Arkansas standard of 5.0 mg/L (table 11).

Bayou Dorcheat

Statistical data are presented for two sampling stations on Bayou Dorcheat
(tables 13 and 14). The stations are operated by the Arkansas Department of Pol-
Tution Control and Ecology. The station near Taylor (07348650) has been operated
since April 1974. The other station (07348700) 10 mi downstream and located near
Springhill, La., was operated from March 1968 to September 1974. Bayou Dorcheat
receives municipal and industrial wastes through some of its tributaries and also
receives some impact on its quality from oil-field brines (Arkansas Department of

Pollution Control and Ecology, 1973, 1975).
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Table 11.—Water-quality standards and recommended water-quality limits

Water-quality
parameter

Public Health
Service Timit

National Academy of Science and

National Academy of Engineering,
1674, recommended 1imits

Public water supply Livestock

ArseniCe===w-=e=--
Cadmiumecccccecaa-
Chlorideccccacaaa-
Chromiume ;e cc e e
Coppereacccccaaaoa-
Dissolved solids.-
Dissolved oxygen--
) § 0] | TR ———

Manganese---===---
Mercury-=--=--=-v-

N o

o~

.
P P o P e T e SO
A

N
o

~

—

O

~r Ca~er T I e 3 e W

N
— W
[end S
—ro

AN~
—

100 ng/L 200 ng/L
10 ug/L 50 ug/L
250 mg/L  mmmmmmmme-
350 ug/L 1,000 ng/L
100 ug/L 500 ug/L
300 ug/L  mmmmmmmee-
50 wg/L 100 ng/L
50 ug/L mmmmemeea-
2 ug/L 1,000 ug/L
5.0-9.0 = =mmmmemoe-
250 mg/L  ememeeee--
500 pug/L  emmmememe--

1Standards are based on 96-hour Median Tolerance Limit. See "Arkansas Water
Quality Standards, Regulation No. 2, as Amended," September 1975.

2Standards are set for individual streams.

See "Arkansas Water-Quality Stand-

ards, Regulation No. 2, as Amended," September 1975.

3Hexavalent (Cr+°).

“Minimum of 5.0 mg/L, except for natural conditions.
Minimum of 6.0 mg/L for trout and smail-mouth bass streams.
SFor trout or small-mouth bass streams, the standard is 10 Jtu.
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Water in Bayou Dorcheat, at the upstream site near Taylor, 07348650,
does not meet State water-quality standards (table 11). Dissolved oxygen
concentrations are often less than the minimum recommended 5.0 mg/L. Iron
and manganese concentrations are generally high at this location and exceed
recommended maximums for drinking water. Lead concentration, at times, also
exceeds standards.

Data for the downstream site near Springhill, 07348700, show some addi-
tional degradation in quality occurring between the two.sites. For example,
the average chloride concentration increased almost fourfold, probably because
of oil-field brines.

No sediment data are available for this stream. Benthic organisms were
collected at the station near Taylor, 07348650, in 1973, and the findings were
published by the Arkansas Department of Pollution Control and Ecology (1976).

A good benthic population was found.

Cypress Creek

Cypress Creek is a tributary to Bayou Dorcheat and drains a potential
mining area in the vicinity of Emerson. A water-quality station, 07348705, was
operated by the Arkansas Department of Pollution Control and Ecology at the
Arkansas-Louisiana State line from March 1968 to April 1974. This stream is in
a low, marshy area and has infrequent flow and low velocity, that makes it dif-
ficult to interpret its water quality. Chromium, lead, iron, and manganese
concentrations have exceeded water-quality standards (table 15). In 17 .samples,
the maximum chloride concentration was 1,330 mg/L which indicates oil-field
pollution. The dissolved-oxygen concentration has been less than the State's

standard of 5.0 mg/L. No benthic or sediment data are available for this stream.
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Bodcau Creek

Statistical data are presented for two stations on Bodcau Creek (tables 16
and 17). The station near Lewisville (07349440) drains a low, marshy area
resulting in a summertime stratification of the water. Dissolved-oxygen
concentrations range from 0.0 mg/L near the bottom of the stream to 5.0 mg/L
near the surface.

As with other streams in the area, iron, manganese, and lead concentrations
are high at times, exceeding standards for drinking water (table 16). In 1973,
upstream from this station and 5 miles downstream from where the Stamps sewage-
treatment plant effluent enters the stream, the Arkansas Department of Pollution
Control and Ecology found a good benthic community in the stream with a diversity
index of 2.5947, an indication that the stream is in good condition, with the
exceptions noted previocusly.

The station near Taylor (07349445) is downstream from Lake Erling, and water
quality at this site shows some improvement after the water moves through the
lake. The dissolved-oxygen concentration remains above 5.0 mg/L (table 17).
Iron concentration is less, but lead and manganese concentrations are a little
higher than concentrations upstream from the lake. Chromium concentration is
noticeably higher downstream from Lake Erling and exceeds drinking-water
standards. The source of the chromium is not known.

No recent benthic sampling has been done at either site. However, as men-
tioned above, in 1973, a good benthic popu1atioh was found 5 miles downstream
from where the Stamps waste effluent enters the stream. No sediment data are

available for Bodcau Creek.

Ouachita River

Statistical data are presented for seven water-quality sampling sites

on the Ouachita River (tables 18 through 24). These sites are: Station 07359500,
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near Malvern, upstream from potential mining areas; station 07359580, near
Donaldson; station 07360162, near Sparkman; station 07362000, at Camden and
downstream from the confluence of the Little Missouri River; station 07362065,
"below" Camden; station 07362400 at Lock and Dam 8, near Calion, and downstream
from the confluence of Smackover Creek; and station 07364080, near Felsenthal
and near the Arkansas-lLouisiana State boundary, downstream from the confiuences
of Moro Creek and the Saline River.

The stations "at" and "below" Camden, 07362000, and 07362065, are U.S. |
Geological Survey stations. The station "below" Camden (07362065) is inactive.
The rest of the stations on the Ouachita River are operated by the Arkansas
Department of Pollut.on Control and Ecology.

Water quality of the Quachita River at the three upstream stations near
Malvern, Donaldson, and Sparkman is similar. However, there is an increase
in iron and lead concentrations from the station near Malvern (07359500) to
the station near Sparkman (07360162). Iron, lead, and manganese concentrations
at all stations on the Quachita River sometimes exceed standards for drinking
water. The sources of these metals may be the mining activities near Hot Springs.

Data for stations on the Quachita River at and downstream from Camden
show some dilutional effect of the Little Missouri River whose confluence is
several miles upstream from these stations. Most noticeable are reductions in
specific conductance, sulfate, and chloride.

The station at Lock and Dam 8 near Calion (07362400), reflects the in-
fluence of Smackover Creek (table 23). Of particular note are increases in
specific conductance, sodium, chloride, and total filterable residue (see dis-
cussion of Smackover Creek). Those same parameters continue to increase, as
shown by data for the station near Felsenthal, despite some dilution by Moro
Creek and Saline River. Like Smackover Creek, the lower part of the Ouachita

River receives oil-field brines high in sodium chloride.
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The Ouachita River shows a general deterioration in quaiity from the
station near Malvern (07359500) to the Arkansas-lLouisiana State line. Some of
the deterioration results from mining activities upstream from the study area.
In addition, there is a large number of municipal and industrial waste dis-
charges, both on the main stem of the Ouachita River and on a number of
tributary streams {(Arkansas Department of Pollution Control and Ecology, 1977).
As a result of these wastes, dissoived-oxygen concentrations are sometimes
suppressed to iess than the State standard of 5.0 mg/L. The Ouachita River
water quality is further deteriorated downstream from Smackover Creek which
carries oil-field brines into the river.

No benthic or sen” ent data are published for the Ouachita River. How-
ever, benthic and sediment data are being coliected at the stations near

Malvern and at Camden and will be published in a subsequent report.

Little Missouri River

The Arkansas Department of Pollution Control and Ecology has operated
a sampling station on the Little Missouri River near Boughton (07361600) since
April 1974. Statistical data for this station (table 25) show the stream to
be of good quality except for occasional high concentrations of iron, lead,
manganese, and unfilterable residues. |

There are no waste sources directly on the main stem of the river, but a
few effluents are located on tributary streams (Arkansas Nepartment of Pollu-
tion Control and Ecology, 1977).

Benthic and sediment data are not available at this site. Both types of
data are being collected at station 07361660, near Whelen Springs, and will be

published in a subsequent report.
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Smackover Creek

Data are given for two stations on Smackover Creek (tables 26 and 27).
Station 07362110, north of Smackover, Ark., has been operated by the Arkansas
Department of Pollution Control and Ecology since April 1974. The other
station, 07362200, was operated by the Geologicai Survey from 1959 to
1972. Water in Smackover Creek is of very poor quality. A number of re-
fineries, chemical plants, and municipalities discharge their waste water
into Smackover Creek or into one of its tributaries. In addition, oil-field
brines are flushed into the creek during surface runoff. The results of
these wastes can be seen in the high concentrations of sodium, chloride, dis-
solved solids, and total filterable residue.

Benthic data were collected at several locations on Smackover Creek
during summer surveys in 1974 and 1975 by the Arkansas Department of Pollu-
tion Control and Ecology (1977). Population densities of benthic organisms

generally decreased downstream. No sediment data are available for this stream.

Moro Creek

Data for one station near Banks (07362550) are given in table 28.
This station has been operated by the Arkansas Department of Pollution
Control and Ecology since April 1974, Like most streams in the study area,
high concentrations of iron, tead, and manganese are present which sometimes
exceed standards (table 11). This stream usually does not flow during late
summer and fall. When streamflow becomes low, dissolved oxygen is sometimes
reduced to less than 5.0 mg/L.

No waste sources are discharged directly into Moro Creek, but three mu-

nicipal and two industrial waste sources discharge into tributaries of Moro
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Creek (Arkansas Department of Pellution Control and tcology, 1970). Proced.e
cause of low dissolved-oxygen concentration in the stream is forest litter in
combination with lTow velocities.

Benthic organisms were collected in 1974 and 1975 at two locations upstream
from the station near Banks {07362550), in the vicinity of Fordyce, by the Arkansas
Department of Poilution Control and Ecology (1977). Sediment data are being

collected at the station near Banks but are not available for publication.

Saiine River

Data are given fc- four stations on the Saline River (tables 29 through
32). Two of these, operated by the Arkansas Department of Pollution Control
and Ecology, are 07363002, west of Benton, and 07364012, near Fountain Hill
(fig. 7). The other two stations, 07363080, near Tull, and 07363500, near
Rye, were operated by the Geological Survey. The station near Rye has been
reactivated for the present study.

The Saline River water is of good quality except for certain trace
metals, which at times exceed levels recommended for drinking water. Metals
exceeding recommended 1imits include copper, iron, lead, manganese, and zinc
(tables 29 through 32).

No sediment or benthic data are available for publication, but both are
being collected at station 07363500, near Rye. These data will be published

in a subsequent report.

Hurricane Creek

Hurricane Creek is a tributary to the Saline River (fig. 7) and drains

an area of bauxite mining. The Arkansas Department of Pollution Control and

64
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Ecology has operated a water-quality station (07363270) near Sardis since
1974. The Geological Survey operated a water-quality station (07363300)
near Sheridan from October 1949 to September 1954 and from October 1967 to
September 1972. This station has been reactivated for this study.

As might be expected of a stream draining a mining area, high concen-
trations of some trace metals have been reported (tables 33 and 34). Metals
in excess of recommended limits include cadmium, iron, lead, and manganese.
Sulfates sometime exceed standards (table 33).

No sediment and benthic data are available for publication. However,
both sediment and benthic data are being collected at the station near
Sheridan. Early inaications are that benthic communities are very small
(E.E. Morris, oral commun., 1978), probably as a result of upstream mining
activities. Both sediment and benthic data will be published in a subsequent

report.

Bayou de Loutre

Statistical data are given for a water-quality station (07364600) on
Bayou de Loutre near E1 Dorado (table 35). The station has been operated by
the Arkansas Department of Pollution Control and Ecology since October 1970.
This stream drains an area of oil-field activities, and the water quality of
the stream reflects those activities. High chloride concentrations resulting
from oil-field brines exceed limits for human consumption. Of metals present,
chromium, iron, lead, and manganese exceed limits. Dissolved oxygen is some-
times less than the State standard of 5.0 mg/L, probably as a result of low
flows, municipal and industrial wastes (Arkansas Department of Pollution Con-
trol and Ecology, 1975), respiration of aquatic plants, and oxygen demand of
the breakdown of organic detritus from forest litter. No sediment or benthic

data are available for this stream.
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Cornie Bayou

Station 07365800 (fig. 7), Cornie Bayou near the town of Three Creeks,
was operated by the Arkansas Department of Pollution Control and Ecology
from February 1968 to April 1974. Table 36 gives the statistical data for
this station. Part of the drainage area of this stream is comprised of oil
fields and is subject to degradation by oil-field wastes. Data for station
07365800 reflect some degradation from oil fields. The maximum chloride con-
centration of 240 mg/L (table 36), which is near the recommended maximum
allowed for drinking water, probably resulted from oil-field brine. Arsenic,
chromium, iron, lead, and manganese concentrations have exceeded standards.
Dissolved-oxygen concentration is sometimes less than the 5.0 mg/L minimum
recommended by State water-quality standards. No benthic or sediment data

are available for this stream.

Three Creeks

Table 37 gives statistical data for a water-quality station (07365900),
on Three Creeks, near the town of Three Creeks. This station was operated by
the Arkansas Department of Pollution Control and Ecology from February 1968
to April 1974, and data show the stream to be degraded by oil-field wastes
(Arkansas Department of Pollution Control and Ecology, 1975). However, two
samples collected during the summer of 1974, at the Arkansas-Louisiana State
boundary, indicate some improvement in water quality (Arkansas Department of
Pollution Control and Ecology, 1975).

At the station near Three Creeks, dissolved oxygen, chloride, chromium,
jron, lead, manganese, and zinc concentrations (table 37) are in violation of
one or more of the standards shown in table 11.

A varied benthic community was reported for this stream at the Arkansas-
Louisiana State boundary for the summer of 1974 (Arkansas Department of

Pollution Control and Ecology, 1975). No sediment data are available.
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Ground-Water Occurrence and Quality

The geologic column in south Arkansas is summarized in table 38. Lignite
occurs in Tertiary deposits of Eocene age. "Arkansas lignite is found princi-
pally in strata of Eocene age. It is most abundant in strata of the Wilcox
Group and successively less abundant in the overlying Claiborne and Jackson
Groups" (Stroud and others, 1969). The Eocene deposits also contain aquifers
that are important sources of water supply both locally and regionally. Total
ground-water usage in the study area was 422 Mgal/d in 1975 (Halberg, 1975).

Much of the definition of the geologic units in the subsurface is based
on interpretation of electric logs of test holes drilled for o0il and gas
exploration. An example of such an electric log is shown in figure 8. The
geologic units have been correlated throughout the Coastal Plain of Arkansas
and in parts of adjacent States in regional hydrologic studies such as U.S.
Geological Survey Professional Papers 448 and 569.

The stratigraphic relationships of the Tertiary units in the project area
are shown by five geologic cross sections located as shown in figure 9. The
cross sections are shown in figure 10, sheets 1 through 4. Table 39 contains
information on the test holes and wells used to define the cross sections.

Most of the aqﬁifers that yield freshwater in the study area are part
of, or 1ie above, the Eocene Series. The exceptions are the Clayton Formation
of Paleocene age and the Nacatoch Sand of Cretaceous age. These two aquifers
yield freshwater within small areas in the project area. The geologic units

below the Nacatoch Sand do not contain freshwater in the project area.
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ELECTRIC LOG
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Cockfield Formation
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Table 39.—Test holes and wells used in defining cross sections

Control

. Location Owner Lease
point
Cross section A

A-1 Clark County, J. F. Stone Hunnicut No. 1.
sec. 27, T. 7 S., R. 18 H.

A-2 Dailas County, Lion Qi1 Co. Core Hole No.
sec. 34, 7. 7 S., R. 17 W. 12-PW-7.

A-3 Dallas County, Lion 011 Co. Core Hole No.
sec. 31, T. 7 S., R. 15 W. PW21.

A-4 Cieveiand Courty, Lion 0i1 Co. Core Hole No.
sec. 7, 7. 8 5., R. 13 W. 8-F-1.

A-5 Cieveland County, Lion 07! Co. Core Hole
sec. 1, 7. 8 S., K. 13 W. No. M-6.

A-6 Cleveland County, W. M. Coates J. L. Moore
sec. 3, T. 8 S., R. 13 W. No. 1.

A-7 Cieveland County, Daesha Basin Corp. E. A. Merril
sec. 13, 7. 9S., R. 9 W. No. 1.

A-8 Lincoln County, William L. Durham Tarner No. 1.
sec. 5, T. 9 S., R. 9 W.

Cross section B

B-1 Miller County, Arkla 0i1 Co. R. T. Dodd No.
sec. 11, T. 19 S., R. 28 W.

B-2 Lafayette County, McAlester Fuel Co. Cora Jeffus
sec. 4, T. 19 S., R. 23 W. No. 1.

B-3 Columbia County, Crow Driiling Co. Chaffin No. 1.
sec. 22, T. 18 S., R. 21 W.

B-4 Union County, Lion 0i1 Co. Lofton No. 1,
sec. 24, 7. 18 5., R. 18 W

B-5 Union County, C. H. Murphy, Jr. Cates No. C-1.
sec. 33, T. 18 S., R. 15 W

B-6 Union County, McAlester Fuel Co. Crossett Lumber
sec. 31, T. 18 S., R. 10 W Co. No. H-1.
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Table 39.-—Test holes and wells used in defining cross sections—Continued

Control .
point Location Owner Lease
Cross section B—Continued
B-7 Ashley County, Patoil Corp. Georgia Pacific

sec. 34, T. 18 S., R. 9 W.

Corp. No. 1.

B-8 Ashley County, Patoil Corp. Georgia Pacific
sec. 2, T. 19 S., R. 9 W. Corp. No. 2.

B-9 Ashley County, Lion 0i1 Co. Crossett Lumber
sec. 27, T. 18 S., R. 6 W. Co.

B-10 Ashley County, Chicago Corp. Mr. Morris No. 1.
sec. 31, T. '8 S., R. 4 W,

Cross section C

C-1 Grant County, Lion 0i1 Co. Exploratory Hole
sec. 13, T. 4 S., R. 15 W. No. G-2.

C-2 Grant County, C. A. Lee International Pa-
sec. 2, T. 5S., R. 14 W. per Co. No. A-1.

c-3 Grant County, Connelly & Ashcraft No. 1.
sec. 21, T. 6 S., R. 12 W. Froderman

C-4 Cleveland County, Richardson and Beulah Studdard
sec. 10, T. 8 S., R. 10 W. Sneed Brothers No. 1.

A-7 (See cross section A)

Cc-5 Lincoln County, Curtis Kinard Payne Estate No. 1.
sec. 18, T. 10 S., R. 7 W.

C-6 Drew County, Davis-McCauley Lucas No. 1.
sec. 2, T. 12 S., R. 5 W.

Cross section D

D-1 Dallas County, Lion 011 Co. No. 10-PW-7.
sec. 12, T. 7 S., R. 17 W.

A-2 (See cross section A)

D-2 Dallas County, J. F. Stone Herbert & Walsh

sec. 33, T. 8 S., R. 15 W.

No. 1.



Table 39.—Test holes and wells used in defining cross sections—Continued

Control

. Location Owner Lease
point
Cross section D—Continued
D-3 Dailas County, tion 0i1 Co. Core Hole No.

sec. 5, T. 10 S., R. 14 W.

F-15.

D-4 Calhoun County, Garland Anthony Brazil No. 1.
sec. 25, T. 11 S., R. 13 W.

D-5 Bradley County, Pan Am Southern Mollie Turner
sec. 14, T. 14 S., R. 10 W. Corp. No. 1.

D-6 Ashley County, Placid 0i1 Co. Crossett Lumber
sec. 34, T. 17 S., R. 9 W. Co. No. 1.

Cross section E

E-1 Ouachita County, Garland Anthony Hirsch No. 1.
sec. 8, T. 18 S., R. 18 W.

E-2 Ouachita County, Garland Anthony Berg No. 1.
sec. 15, T. 13 S., R. 17 W.

E-3 Cathoun County, J. T. 0'Neal Gaughn No. 1.
sec. 15, T. 14 S., R. 16 W.

E-4 Calhoun County, Placid 0i1 Co. Gorth No. 1.
sec. 35, T. 14 S., R. 15 W.

E-5 Calhoun County, Mid-Century Petro- Freeman-Smith
sec. 17, T. 15 S., R. 14 W. leum Corp. No. 1.

E-6 Calhoun County, Ruth L. Markham Calion Lumber Co.
sec. 3, T. 16 S., R. 14 W. No. 1.

E-7 Calhoun County, Placid 0il1 Co. Freeman-Smith
sec. 14, T. 16 S., R. 13 W. No. 5.

E-8 Bradley County, 01in 0i1 and Gas Ferguson No. A-T1.
sec. 34, T. 16 S., R. 12 W Corp.

E-9 Bradley County, William R. Wood, Hunt No. 2.
sec. 10, T. 17 S., R. 11 W Jr.

E-10 Bradley County Placid 0i1 Co. C. H. Murphy
sec. 16, T. 17 S., R. 10 W No. 3.
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Table 39.—Test holes and wells used in defining cross sections—Continued

Control

Point Location Owner Lease
Cross section E—Continued
E-11 Asniey County, Tidewater 011 Co. Crossett Co.
sec. 3, T. 18 S., R. 8 W. No. D-1.
B-8 (See cross section B)

Ashley County Union Production
sec. 24, 7. 19 S., R. 7 W.

Crossett Lumber
Co. No. F-1.
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A network of 600 observation wells has been established in the project
area. Water-level measurements will be made in these wells biannually. Spring
(1978) measurements have been made, and were used in defining the potentiometric
surfaces for the Cockfield Formation, Sparta Sand, Cane River Formation, and
the Carrizo Sand. Additional observation wells are being added, when possible,

to the existing network.

Nacatoch Sarnd

The Nacatoch Sand is present in the subsurface throughout most of the
project area (fig. 11). However, it contains freshwater in only a small area
near its outcrop. This area includes parts of Miller, Hempstead, Nevada, and
Clark Counties. The Nacatoch Sand consists mostly of sand and calcareous clay.
In the subsurface, adjacent to its outcrop in southwest Arkansas (Boswell and
others, 1965), the Nacatoch Sand is from about 150 ft to more than 500 ft
thick and the percentage of sand is from less than 20 to as much as 80 (fig. 12).
Most of the sandy material is in the upper part of the formation. The sandy
upper part of the formation is an aquifer that furnishes as much as 300 gal/min
to wells in or near the outcrop. The potentiometric surface (altitude to which
water will rise in wells tapping a confined artesian aquifer) for the Nacatoch
Sand is shown in figure 13. The general movement of water in the formation
is southeastward.

The quality of water from the Nacatoch Sand is generally poor in the pro-
ject area. Throughout most of the south-Arkansas lignite area, the Macatoch
Sand does not contain freshwater (Cushing, 1966). Only in parts of Miller, Hemp-
stead, Nevada, and Clark Counties does the Nacatoch Sand contain water having
Tess than 1,000 mg/L of dissolved solids. The averaae specific conductance, as
determined from 72 analyses (table 40), is about 1,900 (cm™lat 25°C) umho with

values ranging from 190 to 19,900 umho. The pH values range from 7.4 to 9.0
88
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EXPLANATION

Area of outcrop

altitude of top of Nacatoch Sand.
Contour interval 200 feet. National
Area of use

Geodetic Vertical Datum of 1929

——-800— STRUCTURE CONTOUR--Shows

Figure 11.- Structural contours of the top and areas of use of the

Nacatoch Sand (modified from Boswell and others, 1965).
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EXPLANATION

,/A Area of outcrop —— 300 — ISOPACH—-—Showing thickness
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Percentage of sand
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Figure 12.- Thickness and percentage of sand of the Nacatoch Sand
(modified from Boswell and others,1965).
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