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INTRODUCTION

The study area, which coincides with the Mississippi
Alluvial Plain section of the Coastal Plain physiogra-
phic province (Femneman, 1938) is bounded to the OZARK
north by the Missouri State line and to the south by
the Louisiana State line. The Mississippi River bounds
the study area to the east. The western boundary is
formnd by the Pull Lino (the phosiaupbic brmsbey PLATEAUS
between the Coastal Plain and the Interior Highlands)
and by the approximate western extent of the alluvial
aquifer. g e —_

Most of the land is used for agriculture. Rice and S el
soybeans, which are the principal crops, are dependent
on large gquantities of freshwater for irrigation. ARKANSAS ""’4:,4’
Historically and presently (1987), the main source of _
freshwater has been the Mississippi River Valley ) Cl 8’ D Apa)
alluvial aquifer, henceforth referred to as the alluvial —y T P e i R - Fedvrg 1L A I Yy
aquifer (an aquifer is a water-bearing layer of rock or T — ¢ , J : i X g ke "
sediment that will yield a usable quantity of water to a S\ A - : / '
well or spring). Approximately 3,400 Mgal/d of water
were withdrawn from the alluvial aguifer in 1980, OUACHITA QUACH; ;.
mostly for rice production (Holland and Ludwig, 1981).

The U.S. Geological Survey, in cooperation with the
Arkansas Geological Commission (AGC), has been MOUNTAINS
monitoring water levels for several years in a networl
of wells completed in the alluvial aguifer to determine
the effects of large withdrawals for irrigation on water
levels (Edds, 1984; Edds and Fitzpatrick, 1984; Edds 34°
and Spencer, 1885; Edde and Remsing, 1986; Plafcan
and Edds, 1986; Plafcan and Fugitt, 1987). In 1984, WEST
that are measured by local District personmel of the RED GULF
U.S. Soil Conservation Service (8C8) (Plafcan, 1985).
This report was prepared in cooperation with the AGC,
the Arkansas Soil and Water Conservation
Commission (ASWCC), local Conservation Districts,
and the SC8, and is intended to illustrate the effects of
withdrawals on water levels in the alluvial aguifer.

Maps shown in this report were prepared from data w;
collected by both the U.S. Geological Survey (Edds ' ‘u
and Remsing, 1986) and the SCS (Plafcan, 1987). The EXPLANATION Jant |
maps show the potentiometric surface of the alluvial e JIC
aquifer before and after the 1986 pumping season, the - .| STUDY AREA . e
depth to water in spring 1986, and the change in water S Tt b [ G\ Deeiions
levels between spring 1981 and 1986. Hydrographs > g E’fﬁ 4 , |
showing long-term water-level changes in wells at I AT SR TSy K Aoy
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The Mississippi River alluvium is composed of flood- a0 el
plain and terrace deposits of Quaternary age. The ALY pr
i

flood-plain deposits generally grade from gravel and icd AR 7 ¢ ackvyidy
coarse sand in the lower part to silt and clay in the up- ' _f { S o
per part. The saturated alluvium beneath the upper silt L veisasisd M
and clay constitutes the alluvium aguifer and is com-
prised of gravels and coarse to fine sand. Lithology of
the terrace deposits is similar to those in the flood
plain (Boswell and others, 1868).

The thickness of the alluvial deposits ranges from
near zero along the Fall Line and thickens eastward to
a maximum of about 250 feet. The alluvial deposits
generally are 100 to 150 feet thick. The upper silt and ;
clay layer varies in thickness from a few feet to more »
than 75 feet, and, where present, forms a confining o
layer for the aquifer in the underlying coarser material. / (*
Intensive ground-water withdrawals in some areas has W o
resulted in the long-term decline of water levels below Tl . o
the bottom of the clay layer. Yields of wells generally 2 N
range from 1,000 to 3,000 gal/min (Petersen and ' : ¥ 0 g T
others, 1885). The aquifer is interrupted by Crowleys “a A %“ o Ee
Ridge, an erosional remnant of Tertiary strata that ex- A/ . JB e tf Griffitnpille <.
tends from north of the Missouri-Arkansas State line et | \Jr ;e y

-0 ” .
gittz Y‘"'&e‘. ,

to Helena, Arkansas. Material in the ridge is much less
permeable than the alluvial sand and gravel (Boswell
and others, 1988) and thus the area is little g2° .~

Recharge to the aguifer is principally by infiltration . | e Lo Cl- ?{ 3
of precipitation where the silt and clay layer is thin or 35 ; - e, LI, au ;
absent, by leakage from the silt and clay layer, and by 1 w"\, R e 3 N \ . S VN , e Y 5T ondtme A |/ ' ) Erwin .1 NG w\ﬂ ‘ ' LR IRA ¢~ \
infiltration. In areas where a thick wilt and clay layer 4 Y A ® /O ® 1£: (% \ 1 "(U Pfasky AT NG K@ 0o TR | &7 > . B 7 e v e @ (/VE” . l (‘lo QY 2 ] . A o C S M dir, [ fro ( F® Horbeshoe ososorf
prevents direct infiltration of precipitation, horizontal ] ' rgef cs wv: o] w VMY 8 @ REPP: <8 a = Fbywin a( e W 'y s ’ o B N ‘ = Rapawi ' N T R O ;:‘,'f(f(( W) gf,)
flows from adjacent areas are the principal source of b o Df /| fChidegst | < , ' g : . 17 ‘ : 34
rchare 2 e r A PYAL A= - PO S (N NS 74T N
7 7 e - b, P e G Zﬁ:\ ) lBenatd, (S GOy . JRpinKde L =
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WATER-LEVEL CHANGE MAP
SPRING 1981 TO SPRING 1986
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* o U.S. GEOLOGICAL SURVEY CONTROL POINT--Letter,
when present, corresponds with hydrograph

Scale 1:1,000,000
1 inch equals approximately 18 miles
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The potentiometric-surface maps indicate the : o 1 b ¢ . W WD ]

altitude to which water levels would rise in tightly v\l ! ; y g 5 AN RN [ S AP (e
cased wells that pemstrate the alluvial aguifer. The : , =SiET : St | W \ g
spring 1986 potentiometric-surface map reflects condi- ROt ; AR J (O .1 ‘. % l’ b NN\ § mu i .
tioms prior to seasenal irrigation withdrawals and are Mg O 1 O e AN -~ e T [T At 3 ) /% A
based on water-level measurements collected by the Dt 2%, L ELAE GV T - I Wi, IS e, AN | RYa VAN o
U.S. Geological Survey and distriet Soil Conservation e (T TV @A N NX | BN T NN N Y p f st . .
Service personnel in 747 wells between February and et Homg » U \ANE W 0% D o N\ ' e el T

Base from U.S. Geological Survey
State base map, 1:1,000,000, 1967
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June 1986. The fall 1986 peotentiometric-surface map A A desn N " , | \la v ; ,»9 NG TR, A RS N\ o Ml\ \ {2; _ : _l ackién
reflects post irrigation season conditions when water 1R INSYEL 1O + - 2\ o= & S LAY\ SULRN S TN |
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be more than 8 feet but average recoveries are about 3 S S R
feet. Data for this map are based on waterlevel DESTAS
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November 1988, NN
Both the spring and fall potentiometric surface meps 3
reflect the general flow patterms within the agquifer; =
water moves perpendicular to the contours in the direc- A0
tion of the hydraulic gradient. The regional direction of .
ground-water flow is south and southeast, except \\:;‘ 1
where affocted by intemsive withdrawais and near Vi i
reaches of the Mississippi and other rivers that are TP G \ O e
hydraulically connected with the alluvial aquifer. \§ e Rdemer N\ ° F“ -
An area contered in Arkansas County and another in .lgﬁi o RO
. 3 oy / Xy A - i N & dridge’
wuter;l’amt andmaas Cwnt;;-e marked by v\‘iﬁ’;‘/:r‘s X & 7 Pive o [ I (= v ( ®
cones of depression that resulted large ground RYRIPS A - Ll
water withdrawals for irrigation. In 1981, users in | Wi N Lake @, A R “a- A
Arkansas County withdrew 380 Mgal/d and those in P AN f‘ki . ; ~ QRN
Cross and Poinsett Counties tagether withdrew 593 . A T g :
Mgal/d for irrigation (Hall and Holland, 1984), most of
which came from alluvial depesits. Smaller cones of
depression are present in Greeme, Moarce, and St.
Francis ies. SELECTED REFERENCES
Water levels are highest in the spring, when the
aquifer has recovered from the previous irrigation Boswell, E.H., Cushing, E.M., and Hosman, R.L,,
season. Water levels after the irrigation season 1988, Quaternary aquifers in the Mississippi embay-
average about 3 feet lower than those before the irriga- ment: U.S. Geological Survey Professional Paper
tion season (Plafean, 1987). 448-E, 15 p.
Edds, Joe, 1984, Ground-water levels in Arkansas,
FIVE-YEAR WATER-LEVEL CHANGE MAP spring 1984: U.S. Gealogical Survey Open-File
Raeport 84-711, 58 p. ' N )
Hal of the 241 wells monitored by the U.S. Edds, Joe, and Fitzpatrick, D.J., 1984, Maps showing SFER 9 G ) Wver @ted [
Geological Survey in 1981 and 1988 showed a rise in altitude of the potentiometric surface and changes \ B Tlge VO L ’ K Gafe "y VEne
water-level altitude, whereas the other half showed a in water levele of the alluvial aguifer in eastern R M“@s.@"fﬁ. y g ¢ '
decline. Areas of declines greater than 6 feet oecurred Arkansas, spring 1983: U.S. Geological Survey 2, '*.\ L .- {/_4: a»’ ‘»O"‘Q
in two locations-central Lomelke County amd in Water-Resources Investigations Report 84-4364, 1 - \ e ot & -
western parts of Craighead and Poinsett Counties. shoet '
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CONVERSION FACTORS

For use of readers who prefer to use metric (International System)
units, rather than the inch-pound units used in this report, the
following conversion factors may be used:
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Multiply inch-pound unit By To obtain metric unit

= -

foot (ft) 0.3048 meter (m)

gallons per day 0.06308 liter per second
(gal/min) (L/s)
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million gallons per day 0.04381 cubic meter per second
(Mgal/d) (m3/s)
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Sea level: In this report ‘‘sea level” refers to the National Geodetic
Vertical Datum of 1929 (NGVD of 1929)-—-a geodetic datum derived

Both areas are affected by intensive withdrawals for ir-
rigation. Approximately 640 Mgal/d were withdrawn,
mostly from the alluvial aguifer, for irrigation and fish

Edds, Joe, and Remsing, L.M., 1986, Ground-water
levels in Arkanses, spring 1986: U.S. Geological
Survey Open-File Report 86-406W, 62 p.

from a general adjustment of the first-order level nets of both the
United States and Canada, formerly called “‘Sea Level Datum of

3 IS

/‘ / iw
o/ Lakp -

farming in Lonoke and Prairie Counties in 1981 (Hall
and Holland, 1984), and approximately 356 Mgal/d
were withdrawn for irrigation in Peinsett County.
Most areas with a water-level rise greater than 6 feet
tion from the streams.

Hydrographs for two wells completed in the atluvial
squifer in areas of intensive withdrawal in Poinsett
and Lonoke Counties ilustrate long-term, nearly con-
tinuewa, water-level declines. The hydrograph for the
well in Mississippi County shows small seasonal fluc-
tuations related to stages in the Mississippi River and
local changes in storage, but does not indicate a long-
term water-level decline over the last 20 years.

DEPTH-TO-WATER MAP

Water levels in the alluvial aguifer are shallowest
near the Fall Line and near streams thet penetrate the
aquifer, such as the Arkansas, White, and Mississippi
Rivers. Water levels in the aguifer in these areas are
shallow for two reasons: decreased use of ground water
due to availability of surface water and recharge to the
aguifer from the river, especially in areas where
navigation pools hold the water level in the river above
the water level in the aquifer, thus allowing the river to
constantly recharge the aquifer. Thinner alluvial
deposits along the Fall Line also contribute to shalliow
water levels in this area. The deepest water levels,
those greater than 100 feet below the land surface, cor-
respond to the areas of large ground-water

Edds, Joe, and Spencer, J.L., 1985, Ground-water
levels in Arkansas, spring 1985: U.S. Geological
Survey Open-File Report 85-478, 60 p.

Fenneman, N.M., 1938, Physiography of eastern
United States: New York, McGraw-Hill, 714 p.

Hall, A.P., and Holland, T.W., 1984, Water use in
Arkansas, 1981: U.S. Geological Survey Water
Resources Investigations Report 84-4070, 1 sheet.

Holland, T.W., and Ludwig, A.H., 1981, Use of water
in Arkansas, 1980: Arkansas Geological Commis-
sion Water Resources Summary No. 14, 30 p.

Petarsen, J.C., Broom, M.E., and Bush, W.V., 1985,
Geohydrologic units of the Gulf Coastal Plain in
Arkansas: U.S. Geological Survey Water-Resources
Investigations Report 85-4116, 20 p.

Plafcan, Maria, 1985, Ground-water levels in the
alluvial agquifer in esstern Arkansas, 1984: U.S.
Geological Survey Open-File Report 85-569, 26 p.

--=-, 1986, Ground-water levels in the alluvial aquifer in
eastern Arkansas, 1985: U.S. Geological Survey
Open-File Report 86-242, 29 p.

-, 1987, Ground-water levels in the alluvial aquifer in
eastern Arkansas, 1986: U.S. Geological Survey
Open-File Report 87-545, 31 p.

Plafean, Maria, and Edds, Joe, 1986, Water level and
saturated thickness maps of the alluvial aquifer in
eastern Arkansas, 1984: U.S. Geological Survey
Water-Resources Investigations Report 86-4014, 1
sheet.

Plafcan, Maria, and Fugitt, D.T., 1987, Water-level
maps of the alluvial aguifer in eastern Arkansas,
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