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GROUND-WATER RESOURCES OF THE ARKANSAS RIVER BASIN IN ARKANSAS

By John M. Kilpatrick and A.H. Ludwig

ABSTRACT

The Arkansas River basin in Arkansas lies almost entirely within the
Interior Highlands physiographic division. The Interior Highlands consist of
hilly to mountainous terrain underlain by sandstone, shale, limestone, and
dolomite. That part of the basin southeast of Little Rock 1lies within the
Gulf Coastal Plain physiographic province and is characterized by flat to
hilly topography. Significant water-yielding units within the Arkansas River
basin in Arkansas include subsurface Paleozoic rocks such as the Eminence and
Potosi Dolomites, the Gasconade Dolomite and the Van Buren Formation, and
Roubidoux Formation as well as outcrops of Paleozoic rocks, the Sparta Sand,
and Quaternary deposits.

Ground-water withdrawals in the 15-county area approximating the study
area totaled 257 million gallons per day in 1985. More than 70 percent of
this total was withdrawn from the Sparta Sand and the Quaternary deposits in
the Coastal Plain. Less than 10 percent was withdrawn from the Paleozoic
units that underlie the Interior Highlands.

The quality of ground water withdrawn from the various aquifers 1in the
study area generally is suitable for most uses. With the exception of the
Sparta Sand, the major aquifers yield water that is commonly very hard and
highly mineralized.

Yields from the different water-bearing units are highly variable.
Several of the subsurface Paleozoic formations yield as much as 450 gallons
per minute, whereas outcrops of Paleozoic rocks rarely yield more than 10
gallons per minute. In the Coastal Plain, the Sparta Sand and the Quaternary
deposits yield as much as 2,000 and 2,500 gallons per minute, respectively.

In the northern part of the study area, the extensive fracturing of
formation outcrops makes them more susceptible to contamination from the
surface. Several studies have identified localized bacterial contamination of
water from both wells and springs in this part of the study area.

Nitrate concentrations exceeding U.S. Environmental Protection Agency
primary drinking water standards have occurred in some areas. No areas within
the study area met the critical-use criteria established by the Arkansas Soil
and Water Conservation Commission. Potential ground-water problems include
potential contamination from one Resource Conservation and Recovery Act site,
two Comprehensive Environmental Response, Compensation, and Liability Act
sites, and numerous landfills and surface impoundments.



INTRODUCTION

This report was prepared in cooperation with the U.S. Army Corps of
Engineers to describe the ground-water resources of the Arkansas River basin
in Arkansas. The contents of this report will be incorporated by the Arkansas
Soil and Water Conservation Commission (ASWCC) into the 1986 Arkansas State
Water Plan. The 1986 Arkansas State Water Plan is intended to update the
first State Water Plan published by ASWCC in 1975, and function as the basic
document for defining water policy for the protection, development, and
management of water resources in the State. ASWCC's specific objectives in
revising the first State Water Plan are to incorporate more recent data and
research, evaluate new and existing problems, and present solutions and
recommendations.

The study area consists of the entire Arkansas River basin in Arkansas
(fig. 1), most of which lies in the Interior Highlands physiographic division.
The Interior Highlands is an area of hilly to mountainous terrain which is
underlain by consolidated rocks consisting of sandstone, shale, limestone, and
dolomite. The southeastern tip of the study area extends into the Gulf
Coastal Plain physiographic province. The Coastal Plain is characterized by
flat to hilly topography and is underlain by unconsolidated sediments that
consist chiefly of sand, gravel, silt, and clay. The boundary between the
Coastal Plain and the Interior Highlands trends northeast-southwest through
Little Rock and is known as the Fall Line.

The Interior Highlands physiographic division is divided on the basis of
physiographic expression into two provinces; the Ozark Plateaus province and
the Ouachita province. The Ozark Plateaus province encompasses the north-
western corner of the study area north of the Arkansas Valley section of the
Ouachita province. The Ozark Plateaus province is dominated by deeply
dissected plateaus rising over 2,000 feet (ft) above sea level. Limestone,
dolomite, shale, and sandstone, ranging in age from Pennsylvanian to
Ordovician, crop out in the Ozark Plateaus (fig. 2). A more detailed
description of the geologic units of the Ozark Plateaus is contained in the
stratigraphic column in table 1. Small amounts of water, less than 10 gallons
per minute (gal/min), are available in the area from outcrops of Paleozoic
rocks, but as much as 500 gal/min may be obtained from the deeply buried
sandstones and dolomites which constitute regionally important aquifers.

The Ouachita province, which encompasses most of the study area, consists
of two sections; the Arkansas Valley to the north and the Ouachita Mountains
to the south. The Arkansas Valley is an east-west trending synclinorium 30 to
50 miles wide with a surface generally lower than the Boston Mountains on the
north and the Ouachita Mountains on the south (Fenneman, 1938). A
synclinorium is a broad regional syneline on which is superimposed minor folds
while an anticlinorium is a series of anticlines and synclines so arranged
structurally that together they form a general arch or anticline. The rocks
cropping out in the Arkansas Valley are gently dipping beds of Pennsylvanian
sandstones and shales (fig. 2). In contrast, the Ouachita Mountains section
is a faulted anticlinorium, with mountains and intermountain valleys being the
dominant topographic features. The rocks which crop out in this part of the
study area range in age from Pennsylvanian to Ordovician. The dominant
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lithologies are shale, sandstone, chert, and novaeul?te. . A more detailed
description of the geologic units of the Ouachita province is contained in the
stratigraphic column in table 2.

The Arkansas River flows within a narrow valley 1 to 5 miles in width
through the Arkansas Valley section. Alluvial deposits associated with the
river occur in several disconnected areas along the river between Fort Smith
and Little Rock. The coarse-grained basal section of the alluvium is a highly
productive aquifer.

Except for the alluvial aquifer, there are no regionally significant
water-yielding formations either at the surface or at depth in the Ouachita
province.

The geologic units that crop out in the Coastal Plain province of the
study area range in age from Tertiary to Quaternary (fig. 2). They consist of
a series of sand, clay, and marl formations that outcrop in bands parallel to
the Fall Line and dip to the southeast and, of alluvial deposits that blanket
the area in the Coastal Plain from the Arkansas River east to the boundary of
the study area. The alluvial deposits are part of the Mississippi River Valley
alluvium and contain the most productive aquifer in the study area. The Sparta
Sand of Tertiary age, which is part of the older sequence of beds underlying
the Coastal Plain province, is also a highly productive unit in the study area
as well as in much of the southeastern part of the State. Other Tertiary-age
units, including the Cockfield Formation and the Midway Group, are of local
significance. More detailed information describing the geologic units of the
Coastal Plain is summarized in the stratigraphic column in table 3.

PURPOSE AND SCOPE

The purposes of this report are to (1) describe the general geologic and
hydrologic characteristics of the basin, (2) describe the significant water-
yielding units in more detail, and (3) examine specific ground-water problems
and potential problems.

The study area includes all of the upper Arkansas River basin in
Arkansas. For convenience, water-use figures were assembled by county for the
15-county area shown in figure 3. This 15-county area approximates but does
not correspond exactly to the study area.

The general physiographic and geologic characteristics of the study area
including topography, geologic structure, and 1lithologies present are
described in this report. In addition, the general hydrologic characteris-
ties of the study area including ground-water availability, ground-water use,
and ground-water quality are described. Several regionally important water-
yielding units are described in more detail. These units include subsurface
rocks and outcrops in the Interior Highlands, Quaternary deposits throughout
the study area, and the Sparta Sand in the Coastal Plain. The availability
and quality of water from each of these units are discussed in detail.
Ground-water availability and quality problems in the study area also are
described in detail.
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GENERAL HYDROLOGY OF THE STUDY AREA

Ground water is available from nearly all of the geologic units in the
study area. However, many of the units do not yield enough water even for
domestic use. Others, such as outcrops of Paleozoic rocks generally are
marginally acceptable as sources of water, but are important because they are
readily accessible and usually are the only available source of ground water.

Ground-water withdrawals (Holland, 1987) in the 15-county area approxi-
mating the study area totaled 257 million gallons per day (Mgal/d) in 1985
(table 4), which represented 7 percent of the ground water withdrawn from all
aquifers statewide. More than 70 percent of the water withdrawn in the 15-
county area was from wells penetrating Quaternary deposits and the Sparta Sand
in southern Pulaski and Jefferson Counties. Less than 10 percent was with-
drawn from the Paleozoic units that underlie the Interior Highlands.

Table U4.--Withdrawals of ground water from aquifers
in the study area in 1985

[Holland, 1987; withdrawals in million gallons per day]

Deposits of Rocks of
Quaternary Sparta Paleozoic age, County
County age Sand undifferentiated total
Benton - -- 6.76 6.76
Conway k.19 -- .13 4.32
Crawford 4.15 - 1.46 5.61
Faulkner .67 - 3.03 3.70
Franklin .96 - .78 1.74
Jefferson 120.59 51.68 - 172.27
Johnson 2.87 - 1.09 3.96
Logan .33 -- 2.93 3.26
Perry - - .98 .98
Pope 6.53 - .20 6.73
Pulaski 29.58 .85 .01 30.44
Scott - - 1.23 1.23
Sebastian 1.07 - 1.53 2.60
Washington - - 5.67 5.67
Yell 5.96 - 1.52 7.48
Study area total 176.90 52.53 27.32 256.75

More than 15 percent of the ground-water withdrawn was from the Quater-
nary deposits in the Arkansas River Valley between Fort Smith and Little Rock.
Ground-water withdrawals from all aquifers in the 15-county area peaked in
1980 and declined between 1980 and 1985 (fig. 4).
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Figure 4.--Ground-water withdrawals, 1965 to 1985.



More than 60 percent (164 Mgal/d) of the water withdrawn in the 15-county
area in 1985 was used for irrigation. Most of this use was in Jefferson
County but a substantial amount was withdrawn from alluvial deposits adjacent
to the Arkansas River upstream from Little Rock. The next largest use cate-
gory was rural use with more than 15 percent (41 Mgal/d) of the 15-county area
total. Self-supplied industry and public supply accounted for the remainder
of the pumpage, most of which was in Jefferson County. Fluctuations in pump-
.age 1in each of these categories over the past 25 years are shown in figure 5.
A more detailed breakdown of water use in the 15-county area by county and use
category is contained in table 5.

In the Ozark Plateaus, ground-water quality in both the outcrops and
subsurface rocks is similar and closely related to the mineral content of the
rocks. The ground water in the limestones and dolomites that exist in this
area is primarily of the calcium-magnesium-bicarbonate type and very hard
(Lamonds and others, 1969). Ground water from these units is used without
treatment for rural, domestic, and some industrial purposes; but requires
softening to be used for municipal supplies and most industrial ‘purposes.
High nitrate concentrations, indicating contamination from septic tanks and
barnyard wastes, are common local problems in the Ozark Plateaus.

In the Ouachita province, both the outcrops of Paleozoic rocks and the
Quaternary deposits yield ground water of the calcium-bicarbonate type. The
water from these units generally is hard and high in iron. In some areas
water from the rock outcrops is slightly saline, whereas in other areas, high
nitrate concentrations can be a problem in shallow wells.

South of the Fall Line, in the Coastal Plain, the Quaternary deposits
yield a very hard calcium-bicarbonate water, which generally has a high iron
content, while the Sparta Sand yields a very soft sodium-bicarbonate water.
Soft water is described as water with a hardness range of 0 to 60 milligrams
per liter (mg/L) of calcium carbonate (Hem, 1985). In most cases, ground
water from the Quaternary deposits is more highly mineralized than that from
the Sparta Sand, which is widely used for public supply with 1little or no
treatment.

Ground-water-quality data are listed by geologic unit in table 6. The
recommended limits for several of these constituents, as established by the
U.S. Environmental Protection Agency under the Safe Drinking Water Act, can be
found in tables 7 and 8. The Arkansas Department of Health uses the National
Primary Standards to set State standards for public water-supply systems.

13
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Table 7.--National interim primary drinking-water regulations1

[Data in milligrams per liter; tu = turbidity; pCi/L = picocurie per
liter; mrem = millirem (one thousandths of a rem)]

Maximum
Constituent concentration
ArSENiCe e m e e e e e e e 0.05
Barium--ecececaaca. ——— ————————————————————————— e e ]
Cadmium-—=--—ccmmmmc e - - — ----0.010
Chromium--cceccmcmcenaa. - - ~ S —— B
Leadeerme e e e e ——re r— —— . ———————————————— 0.05
Mer U Y = e e e e e e e e e d,ooz
Nitrate (as N)eecmcecmcmeae —— e ——————————— 10
Selenium—-cccccccmmcaaaa - ——— P —— DY
SilVer——em e e e ———— 0.05

FlUOPid@=-mmmmmmmmmeee e mee e ;e ee e e emem e m e mmmm e e e ee e e e e ), O

Turbidity--- - - - —— - - - -1.5 tu
Coliform bacteria- -- - -==-1/100 mL (mean)
Endrine-ee-- - - — - -—-==0,0002
Lindane-----~ - 0.004
Methoxychlor-=—-ececcacacaaaa . - ———eee==0,1
Toxaphene - - - -——-===0,005
2,4-D- —— - - --==0.1

2,4,5-TP (silvex)- —memmmmmeccmmmcceeceea0.01

Total trihalomethanes [The sum of the concentrations of
bromodichloromethane, dicromochloromethane, tribromomethane
(bromoform) and trichloromethane (chloroform)]-e---ececcaceea-0,10

Radionuclides: '
Radium 226 and 228 (combined) - - 5 pCi/L
Gross alpha particle activity-- --=-15 pCi/L
Gross beta particle activity--- - 4 mrem/year

1u.S. Environmental Protection Agency, 1977; 1986a
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Table 8.--National secondary drinking-water regulations1

[Data in milligrams per liter unless otherwise specified]

Maximum
Constituent level
Chloride--—cem e e 250
Color-mmmmmm e e e 15 color units
Copper———— e e e 1
Corrosivity---—=—=-cemmmmm Noncorrosive
Dissolved solids--=-~ccmcm e e 500
Foaming agents-----—-cccmcmmmmmm - 0.5
Iron--eeem e e 300 pg/L
Manganese------~-~ -~ 0.05
0dor—-me e e e 3 (threshold odor number)
PHA = m e m e e e e 6.5-8.5 units
Sulfate-——————cc 250
Zing-————e e e cc e cmcccmcmmmm e 5

! Modified from U.S. Environmental Protection Agency, 1986b

GROUND-WATER RESOURCES OF MAJOR WATER-YIELDING UNITS

Subsurface Paleozoic Rocks

Geology

Cambrian and Ordovician rocks, consisting primarily of dolomite and
sandstone, crop out in southern Missouri and dip to the south into Arkansas
where they are present only in the subsurface. They underlie the Ozark
Plateaus province where they are sources of ground water. The Gunter
Sandstone Member, which 1is the basal member of the Van Buren Formation, and
the Roubidoux Formation are the most regionally significant water-yielding
units present in the section. The Gunter Sandstone Member ranges from 20 to
100 ft in thickness (fig. 6) and is composed of dolomitic sandstone. The
Roubidoux Formation is about 900 ft below 1land surface at the Arkansas-
Missouri State line and ranges from 130 to 450 ft in thickness (fig. 7). It
consists primarily of dolomite, sandstone, and chert. The two water-yielding
units are separated by as much as 500 ft of dolomite. The Eminence and Potosi
Dolomites, which are composed of crystalline dolomite with some associated
chert, lie several hundred feet below the Gunter Sandstone Member and have not
been penetrated by water wells in the study area.

Hydrology

Most of the water withdrawn from the subsurface rocks is from the Gunter
Sandstone Member. Well yields from the Gunter Sandstone average more than 200
gal/min, with local yields as much as 500 gal/min. Wells in the Roubidoux
Formation yield as much as 450 gal/min. Water levels in the Gunter Sandstone
range from 27 to 465 ft below land surface in the study area and those in the
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Roubidoux Formation range from 90 to 200 ft below land surface. Annual water-
level fluctuations are significant, as much as 70 ft in some wells. However,
the fluctuations are due primarily to temporal variations in pumpage and do not
represent long-term trends.

Water Quality

Analyses of samples from wells penetrating subsurface rocks show that
water in these rocks is a moderately hard to very hard, calcium-magnesium-
bicarbonate water. Hard water is defined as having a hardness range of 121 to
180 mg/L of calcium carbonate. Water with hardness of greater than 180 mg/L as
calcium carbonate is described as very hard (Hem, 1985). The quality of water
from these rocks is well within the established drinking water standards
(tables 7 and 8) with the exception of high iron and nitrate concentrations in
a few isolated Benton County wells. A summary of the available water-quality
data can be found in table 9. The subsurface Paleozoic rocks will yield fresh-
water in Benton and Washington Counties, but the water becomes mineralized and
is unusable to the south.

Table 9.--Ground-water quality in subsurface Paleozoic rocks

[{No. = number; °C = degrees Celsius; pcu = platinum-cobalt units; mg/L = milligrams
per liter; upg/L = micrograms per liter; uS = microsiemens per centimeter
at 25 degrees Celsius]

Specific Bicar- Carbo- Carbonate
County Temperature Color conductance pH bonate nate hardness
(°C) (pcu) (us) (mg/L  (mg/L (mg/L as
as HCO3) as C03) CaCOs)
(0001Q) (00080) (00 004 0044 0044 0410
Benton No. samples 4 11 8 7 7 9
Minimum 17.0 0 332 7.4 200 4] 166
Maximum 20.5 20 413 8.2 220 4] 182
Mean 18.9 6 368 7.8 211 0 173
Washington No. samples 0 1 3 3 3 3 2
Minimum -- 1 459 7.7 23 4] 155
Max imum -- 1 1,640 8.2 260 0 211
Mean -- 1 883 8.0 158 0 183
Total Dis- Dis- Dis- Dis- Sodium Dis-
hard- solved solved solved solved absorp- solved
County ness calcium magnesium iron sodium tion potassium
(mg/L (mg/L (mg/L (ug/L (mg/L ratio (mg/L
as CaC03) as Ca) as Mg) as Fe) as Na) as K)
(00900)  (00915) (00925) (01046) (00930) (00931) (00935)
Benton No. samples 11 9 9 8 8 7 7
Minimum 110 25.0 6.6 0 5.0 0.2 0.4
Maximum 260 64.0 26.0 3,000 38.0 2.0 3.7
Mean 162 41.6 15.0 507 18.3 7 2.3
Washington No. samples 3 3 3 1 2 2 2
Minimum 84 17.0 10.0 0 55.0 2.0 2.8
Maximum 110 25.0 11.0 0 82.0 4.0 3.2
Mean 96 20.3 10.7 0 68.5 3.0 3.0
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Table 9.-- = r lity in Pal i ks -- Continued

Dis- Dis- Dis- Dis- Dissolved Dis-
solved solved solved solved solids solved
County chloride sulfate fluoride silica (mg/L nitrate
(mg/L (mg/L (mg/L (mg/L residue (mg/L

as C1) as 504) as F) as SiOz) st 180 °C) as N)

(00940)  (00945)  (Q0950)  (00955)  (70300)  (00618) _
Benton No. samples 10 11 11 8 7 7
Minimum 3.4 7.0 0.10 1.7 184 0.00
Max imum 24.0 39.0 95 9.3 225 28.00
Mean 10.0 13.1 36 6.9 203 4.63
Washington No. samples 3 3 1 1 2 1
Minimum 5.8 6.0 1.2 8.8 93 0.05
Max imum 49.0 11.0 1.2 8.8 257 .05
Mean 32.9 8.3 1.2 8.8 175 .05

Qutcrops of Paleozoic Rocks, Undifferentiated

Geology

Paleozoic rocks ranging in age from Ordovician to Pennsylvanian crop out
throughout the Interior Highlands. Almost all sedimentary lithologies are
represented, but sandstone and shale are the most common. These rocks crop
out along an east-west-trending synclinorium, whose axis runs approxi- mately
along the Arkansas River in western Arkansas, and north of the Arkansas River
in central Arkansas. Consequently, the oldest Paleozoic rocks crop out to the
north in the Ozark Plateaus and along the southern boundary of the study area
in the Ouachita Mountains, whereas younger Paleozoic rocks crop out in the
Arkansas Valley.

Hydrology

Ground water in outcrops of Paleozoic rocks occurs mostly in secondary
openings such as fractures, Jjoints, bedding planes, and solution channels.
These secondary openings generally are larger and more numerous near the
surface, consequently, the quantity of available ground water generally
decreases with depth (Lamonds, 1972). Wells in these rocks generally are less
than 300 ft deep and yield less than 10 gal/min. The yield of a well depends
on the number and size of openings penetrated by the well bore. The water
levels in these rocks form a subdued reflection of the land surface and are
closest to the land surface in the valley (Lamonds, 1972). Shallow wells
generally are adequate for domestic supplies during the wet months, but the
well yields are marginal during droughts.

Water Quality

Outcrops of Paleozoic rocks yield a hard to very hard, calcium-
bicarbonate water. The quality of this water is as variable as the litho-
logies, but the water generally is suitable for most uses. Local concentra-~
tions of dissolved solids, nitrate, sulfate, iron and chloride can exceed
allowable limits in some parts of the study area. Low pH values and colored
water are problems in other areas. These problems are all of a local nature.
In most areas, the quality of water from these rocks is well within the limits
established for drinking water (tables 7 and 8). Additional quality data are
summarized in table 10.
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Sparta Sand
Geology

The Sparta Sand, of Tertiary age, is the middle sand in the Claiborne
Group. It is underlain by the Cane River Formation and overlain by the Cook
Mountain Formation, both of which are confining units. The Sparta Sand
subcrops beneath Quaternary deposits in eastern Pulaski and western Lonoke
Counties and is exposed at the surface in a thin band in southwestern Pulaski
and in Saline Counties (fig. 8). It dips gently to the southeast and is more
than 700 ft below land surface near Pine Bluff. The thickness of the
formation ranges from less than 300 at the updip limit to 500 to 600 ft in the
viecinity of Pine Bluff. The Sparta Sand consists mostly of beds of fine- to
medium-grained sand in the lower half of the formation, and of beds of sand,
clay, and lignite in the upper half.

Hydrology

The Sparta Sand is confined by overlying and underlying clay beds
downslope from the outcrop areas producing artesian conditions in the aquifer.
The sources of recharge to the Sparta Sand are precipitation on the outerop,
leakage through Quaternary deposits where it subcrops and leakage through
confining layers, where the vertical hydraulic gradient is towards the Sparta.
The lower half of the formation contains the most productive water-yielding
zone. Production-well yields from the Sparta Sand range from a few hundred to
as much as 2,000 gal/min.

The potentiometric surface in the Sparta Sand in 1985 (fig. 9)
illustrates the steepness of the gradient toward the cone of depression at
Pine Bluff, Water levels in the Pine Bluff area have declined almost 200 ft
in the last 31 years (fig. 10), but water levels have shown a net increase in
the last 5 years. Water levels near Pine Bluff are currently (1987)
approximately 250 ft below land surface (40 ft below sea level).

Ground-water withdrawals from the Sparta Sand in 1985 totaled over 55
Mgal/d, with the majority of the water withdrawn being used for public supply
and self-supplied industry in the Pine Bluff area. Use declined between 1980
and 1985 after increasing for the previous 15 years. More than 35 percent of
the withdrawals made statewide from the Sparta Sand were in Jefferson and
Pulaski Counties.

Withdrawals from the Sparta aquifer
[Withdrawals in million gallons per day; from Holland, 1987]

County 1965 1970 1975 1980 1985
Jefferson 44 .36 59.30 53.82 71.13 54 44
Pulaski - .16 .20 .30 .85

Total  44.36 59.46 54.02 71.43 55.29
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Water Quality

The Sparta Sand yields a soft, sodium-bicarbonate water of good quality.
Water from the Sparta Sand is less mineralized than water from any other unit
in the study area, and is suitable for most uses without treatment. Water-
quality data for wells in the Sparta Sand are summarized in table 11.

Table 11.--Ground-water guality in the Sparta Sand

[No. = number; °C = degrees Celsius; pcu = platinum-cobalt units; mg/L = milligrams per liter;
Hg/L = micrograms per liter; uS = microsiemens per centimeter at 25 degrees Celsius])

Tota) Dis- Dis-
Specific Bicar- Carbo- Carbonate hard- solved solved
County Temperature Color conductance pH bonate nate hardness ness calcium magnesium
(°c) (pcu) (uS) (mg/L (mg/L (mg/L as (mg/L (mg/L  (mg/L
as HC03) as C03) c:cos) as CaC03) as Ca) as Mg)
(00010) _ (00080) (0Q095) (00400) (00440) (00445) (Q0410) (00900) (00915) (00925)
Jefferson No. samples 1B 17 19 19 17 18 16 19 17 17
Minimum 23.0 0 87 6.5 38 0 31 21 5.1 1.5
Maximum 27.0 80 439 7.7 110 0 77 54 18.0 2.5
Mean 24.6 9 142 7.2 57 0 a4 27 7.5 2.1
Pulaski No. samples 0 0 0 0 0 0 0 0 0 o
Minimum - -- -- - - -- -- - -- --
Max imum -- - -- -- - -- - - -- -
Mean -- -- -- -- - - - -- -- --
Dis- Dis- Sodium Dis- Dis- Dis- Dis- Dis- Dissolved Dis-
solved solved absorp- solved solved solved solved solved solids solved
County iron sodium tion potassium chloride sulfate fluoride silica (mg/L nitrate
(ug/L  (mg/L ratio (mg/L (mg/L  (mg/L (mg/L  (mg/L residue (mg/L
as Fe) as Na) as K) as C)) as 504) as F) as 5102) at 180 °C) as N)
(01046) (00030) 00931) (00935)  (00940) (00945) (Q0950) (00955)  (70300) (00618)
Jefferson No. samples 19 17 17 17 19 17 14 17 17 16
Minimum 30 6.6 0.6 1.9 1.8 2.9 0.0 11.0 60 0.00
Maximum 10,000 31.0 3.0 7.1 8.0 21.0 .2 17.0 150 .07
Wean *ea6 12.3 1.1 3.8 3.9 7.3 1 142 81 .01
Pulaski No. samples [+] 0 0 1] 1 0 0 0 0 1]
Minimum - - - - 2.5 -- -- - -- --
Maximum - - -- -- 2.5 - - - - -
Mean - - - -—- 2.5 -- -- - - --

8 uedian value is 100

Quaternary Deposits
Geology

Quaternary deposits underlie the flood plain of the Arkansas River
between Fort Smith and Little Rock and from the Arkansas River east to the
study area boundary downstream from Little Rock (fig. 2). These deposits
compose a coarse sand and gravel aquifer at the base grading upward to fine-
grained sand, silt, and clay at the surface. They range in thickness from 40
ft at Fort Smith to 80 ft at Little Rock, and are about 150 ft thick where
they occur in the Coastal Plain part of the study area (Klein and others,
1950; Cordova, 1963).
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Hydrology

Recharge to Quaternary deposits is primarily by downward percolation of
precipitation and by seepage of water from the Arkansas River. Average well
yields upstream from Little Rock are 300 to 700 gal/min, while in the Coastal
Plain, well yields average more than 1,000 gal/min with a maximum of about
2,500 gal/min., Ground-water levels in the flood plain of the Arkansas River
are strongly influenced by the stage of the navigation pools on the river.
Since completion of the navigation system, water levels have risen several
feet in wells close to the river and lesser amounts at greater distances from
the river. Because of the high degree of connection between the river and the
Quaternary deposits, the river serves as a large reservoir to sustain water
levels and well yields. Water levels in the flood plain range from 5 to 30 ft
below land surface. Water levels in the Quaternary deposits east of the river
in the Coastal Plain have been influenced by the large withdrawals from the
Quaternary deposits in the Grand Prairie and are at progressively greater
depth below land surface from the river eastward. Along the eastern boundary
of the study area, water levels are more than 40 ft below land surface. The
potentiometric surface in the Quaternary deposits in the Coastal Plain in 1985
is shown in figure 11.

Water use from Quaternary deposits in the study area in 1985 totaled
178.18 Mgal/d, accounting for only 5 percent of the statewide total from these
deposits. Pumpage from these deposits in Pulaski and Jefferson Counties made
up 85 percent of the total for the study area in 1985 (table 12). Use from
these deposits in 1985 decreased almost 8 percent from 1980, after increasing
between 1965 and 1980. Currently, these deposits are little used as a source
of public supply in the study area. The primary use of water from Quaternary
deposits is for irrigation.

Table 12.--Withdrawals from Quaternary deposits

[Withdrawals in million gallons per day; from Holland, 1987]

County - 1965 1970 1975 1980 1985
Conway 2.10 8.06 7.53 5.u4 k.19
Crawford 1.18 1.71 .84 2.51 4,15
Faulkner - 1.93 .36 .53 .67
Franklin .76 1.32 .27 24 .96
Jefferson 42.01 51.60 106.79 141.14 121.91
Johnson .60 .97 1.25 2.24 2.87
Logan .31 .54 .29 .25 .33
Perry - 1.74 .28 .24 --
Pope 1.02 1.49 3.25 3.45 6.53
Pulaski 12.78 16.80 21.69 33.50 29.54
Sebastian 21 .12 AT .15 1.07
Yell 47 2.52 2.15 3.75 5.96
Total 61.44 88.80 144 .87 193.44 178.18
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Water Quality

Water from Quaternary deposits is of suitable quality for irrigation and
some industrial uses. It is used for domestic supply when no public supply is
available. Hardness and iron are the most pervasive problems, while locally
concentrations of nitrate, iron, chloride, sulfate, and dissolved solids can
exceed allowable limits. Water-quality data for wells in Quaternary deposits
are summarized in table 13.

GROUND-WATER PROBLEMS

Quantity

In a large part of the study area, the only sources of ground water are
the outcrops of Paleozoic rocks, which yield less than 10 gal/min. Such low
yields are due to the nature of the occurrence of ground water in secondary
openings with low storage capacities. Quaternary deposits yield substantially
more water, particularly south of the Fall Line but their area of use is
somewhat smaller. Subsurface rocks and the Sparta Sand also yield large
amounts of water, but only in relatively small areas within the study area.

Quality

The quality of ground water in the study area is highly variable from
aquifer to aquifer and from one area to another. Hardness and high iron
concentrations are the most common problems, although in local areas nitrate,
chloride, dissolved solids and sulfate concentrations can exceed U.S.
Environmental Protection Agency primary and secondary drinking water
standards.

The occurrence of bacterial contamination in shallow wells and springs in
the Interior Highlands has increased as human and animal populations have
increased in the study area. Fractures and solution channels in outecrops of
Paleozoic rocks, particularly limestones and dolomites, are highly susceptible
to contamination because the fractures allow rapid infiltration of fecal
matter from a variety of sources including septic tanks, landfills, poultry
and cattle operations, and runoff from pastures. Wells also can be contami-
nated because of deteriorated well bore seals and perforated casings that
allow contaminants to enter the well.

Studies by Steele and others (1975), MacDonald and others (1976), and
Wagner and others (1976) documented bacterial contamination of both wells and
springs in the northern part of the study area. Chesney (1979) reported the
contamination of spring water at two trout hatcheries near Springdale by
wastewater from a city lagoon and an industrial waste lagoon.

Several other water-quality problems also are related to man's
activities. 1In the coal region of the Arkansas Valley, acid water flows. from
at least two abandoned underground coal mines (Potts, 1987). One mine is near
Huntington, and the other is near Hartford. Water from both these mines is
flowing into tributaries of the James Fork River.
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Critical-Use Areas

Critical ground-water use areas have been defined by the ASWCC for both
water-table and artesian aquifers using the following criteria:
Water-table aquifers
1. Less than 50 percent of the thickness of the aquifer is saturated
2. Average annual declines of 1 ft or more have occurred for the
preceding 5-year period
3. Ground-water quality has been degraded or trends indicate probable
future degradation that would render the water unusable as a
drinking water source or for the primary use of the aquifer
Artesian aquifers
1. The potentiometric surface is below the top of the aquifer
2. Average annual declines of 1 ft or more have occurred for the
preceding 5 years
3. Ground-water quality has been degraded or trends indicate probable
future degradation that would render the water unusable as a
drinking water source or for the primary use of the aquifer
If even one of these criteria is met by an aquifer in part of the study area,
then that part of the study area is considered to be a critical-use area for
that aquifer.

Subsurface rocks are considered to be artesian aquifers throughout the
study area. Water levels in wells penetrating these rocks indicate no long-
term declines and most water-quality problems appear to be of a local nature.
The quality and quantity problems of available ground water primarily are due
to natural constraints such as the number, size, openness, and degree of
interconnectivity of the water-yielding openings and the mineralogic composi-
tion of the rocks penetrated by wells. On the basis of available data, no
areas in these subsurface rocks are critical-use areas.

Ground water occurs in outcrops of Paleozoic rocks under water-table
conditions. Well yields in these rocks are low because of the natural
constraints mentioned previously, and water 1levels indicate no long-term
declines. Water-quality problems generally are of a local nature and are
unrelated to pumping rates. Therefore, no critical areas exist in these
rocks.

Water in the Sparta Sand exists under artesian conditions downdip from
its outcrop area. Water levels rose in most areas between 1982 and 1987
(Freiwald and Plafcan, 1987), but many wells had more than 5 ft of decline in
the last year of that 5-year period. Although no critical-use areas exist in
the Sparta Sand because of the net rise in water levels in the past 5 years,
the 5- to 10-ft decline in water 1levels in the past year is reason for
concern,

Water in Quaternary deposits exists under water-table conditions in the
study area. Available data indicate that water levels in most areas have
shown a net increase between 1982 and 1987 (Freiwald and Plafcan, 1987).
Water-quality problems in the Quaternary deposits are of local concern only.

In summary, the problem of declining water levels is not severe enough to

meet the criteria for a critical-use area. Water-quality problems are either
isolated to individual wells or are naturally occurring. Water use from the
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Sparta Sand and the Quaternary deposits, although significant, does not at
this time appear to be causing water levels to decline at a rate high enough
to meet critical-use criteria. Therefore, no areas in the study area are
critical-use areas.

POTENTIAL GROUND-WATER PROBLEMS

The potential for ground-water contamination exists throughout the study
area. Potential sources of contamination include landfills, surface waste
impoundments, hazardous waste operations, storage tanks, septic tanks, and
saline water intrusion. The probability of contamination of ground water
varies from area to area depending largely on the permeability of the surface
materials. Permeable materials that allow water to recharge aquifers will
also allow contaminants to enter the ground-water system. Figure 12 shows the
recharge potential of the basin in different areas. Zones shown on figure 12
as having high recharge potential include the outcrop areas of Paleozoic
limestones, Arkansas Novaculite, Big Fork Chert, and Cockfield Formation.
Zones with medium recharge potential are outcrops of Paleozoic rocks and
stones and shales and low interstream terraces of Quaternary deposits. Zones
with low recharge potential are the outcrops of the Jackson Group and the Cook
Mountain Formation. The greatest potential for contamination is in zones with
high recharge potentials.

At least U41 open landfills and dumps exist in the study area (fig. 12).
The contents of the majority of these landfills and dumps are virtually
unknown. Hazardous materials may be stored in these areas and could be
leaking into the shallowest aquifer. One Resource Conservation and Recovery
Act (RCRA) site and two Superfund sites exist in the study area. More than
2.3 million tons of hazardous waste were generated or stored in the study area
in 1982 (C.T. Bryant, U.S. Geological Survey, written commun., 1984).

Surface waste impoundments also may be considered potential hazards to
ground water. Chesney (1979) inventoried 7,640 impoundments at 872 sites. A
small number of these impoundments (518) were selected for assessment of
contamination potential. The assessment conducted by Chesney included a
complete description of the impoundments including size in acres, age, amount,
and type of wastes present and type of liner, and the presence of monitoring
wells., In addition, the geologic formations underlying the impoundments were
rated according to the ease with which contaminants could penetrate surface
layers. By using these data, the impoundments were then assessed for ground-
water contamination potential, which is expressed as a numerical rating with a
low of 1 and a high of 29. Surface waste impoundments with a hazard rating of
16 or above are shown in figure 12.

Additional sources of potential ground-water contamination include

storage tanks, septic tanks, waste-injection wells, mining activities,
pipelines, and wastes spilled in transport.

ko



‘(6861 ‘Si8yjo pue juehig wouj palipow) s804nos
uoljeulweUOD J8}em-punoub jejjusjod pue sauoz abieyoas pazjessusn---g| ainbi4

{ |

AHVONNOSB V3IHVY AQNLS

. ;L:;;E.M /ff SaRL TOOHODD L L Hew 8SRY BIRIG
N s Aosing (o ojoee 9 1 Woip avey

g Mg M .......

TUIANYT

[w]
INIWANNOJNI 30VIHNS @
3us v1oH30

311S (YHOH) 10V AHIAOO3Y
ONV NOIIYAHISNOD 30HNOS3IH W

AVILNILOd IDYVHOIHY MO
IVILNILOd 3DHVHOIH 31VHIAONW

IVILNI LOd 3IDHYHOIH HOIH
SINOZ IDHVYHOIAY 0IZINVYHINID

NOILVNY1dX3

HIMRINY I
S— ~ JD
'mﬁx?

INMNBIID

41



SUMMARY AND CONCLUSIONS

Ground water is available from nearly all the geologic units in the study
area. Most of these units, such as the outcrops of Paleozoic rocks, are
important only because they are accessible. However, several of the units are
important regional sources of water. These include rocks in the subsurface
and in outcrops in the Ozark Plateaus and Ouachita province. Important
subsurface units include the Eminence and Potosi Dolomites, the Gasconade
Dolomite and Van Buren Formation, and the Roubidoux Formation. In the Coastal
Plain, both the Sparta Sand and Quaternary deposits are considered regionally
important sources of water.

Although more than 90 percent of the water withdrawn in the 15-county
area, which approximates the study area, was from Tertiary and Quaternary
deposits, the outcrops of Paleozoic rocks are far more important areally. 1In
most of the study area outcrops of Paleoczoic rocks provide the only source of
ground water.

Yields from the different water-yielding units are highly variable. In
the Ozark Plateaus and Ouachita province, the subsurface Paleozoic rocks can
yield as much as 500 gal/min, whereas the outcrops of Paleozoic rocks commonly
yield less than 10 gal/min. The Quaternary deposits along the Arkansas River
yield between 300 and 700 gal/min in these physiographic provinces. In the
Coastal Plain, the Sparta Sand can yield as much as 2,000 gal/min, whereas
Quaternary deposits can yield as much as 2,500 gal/min.

Ground water in the Ozark Plateaus and Ouachita provinces generally is
usable without treatment for rural, domestic, and some industrial purposes;
but may require softening and removal of iron to be made acceptable for
municipal supplies and most industrial uses. In the Coastal Plain, the Sparta
Sand yields a soft bicarbonate water, whereas the Quaternary deposits yield a
very hard water. In most cases, ground water from the Quaternary deposits is
much more highly mineralized than that from the Sparta Sand, which is widely
used for public supply with little or no treatment.

In a large part of the study area, the only sources of ground water are
the outcrops of Paleozoic rocks, which yield less than 10 gal/min. High iron
concentrations in ground water are a common problem in much of the study area.
Local ground-water quality problems include fecal bacterial contamination from
poultry and cattle operations, septic tanks and other sources, and acid mine
drainage near Huntington and Hartford, Arkansas.

Water use from the Sparta Sand and the Quaternary deposits, although
substantial, does not at this time appear to be causing water levels to
decline at a rate high enough to meet critical-use criteria. Therefore, no
areas in the Arkansas River basin were designated as critical-use areas.

The potential for ground-water contamination exists throughout the study

area, Potential hazards include 1landfills, surface waste impound-ments,
hazardous waste operations, and storage tanks.
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