WATER-RESOURCES INVESTIGATIONS REPORT 93-4134
SHEET 1 of 2

Westerfield, P.W., 1994, Potentiometric-surface maps of the

U.S. DEPARTMENT OF THE INTERIOR Prepared in cooperation with the
U.S. GEOLOGICAL SURVEY ARKANSAS GEOLOGICAL COMMISSION Cockfield and Lower Wilcox aquifers, in Arkansas, 1991
9|1 v
r\ v N \\”"k
Gz | w p \/\'7-’ A
350 ao o |
(' Store Qp& B.@ )
it PO op-fis o CONVERSION FACTORS AND VERTICAL DATUM INTRODUCTION Recharge to the Cockfield aquifer occurs by a4 9 2" oy a5
- X i - T - : : ; infiltration of rainfall in the outcrop areas and by inflow
l_ s il A » |_ Wattensa b 1 Multipl By To obiai ; This map report is one ofa series of reports ﬂ?at B e s
Crossroadns 75U < e \ l \ A Uzzell depict water levels or potentiometric surfaces for major - ymng Sp— FULTON RANDOLPH
....... T~ e ke O it Alat ?bqb/i”e AT < l foot (ft) 0.3048 meter aquifers in Arkansas. This report, which was prepared the aquifer subcrops be.neath these units. Discharge —— CARROLL _— R -
[ e “Grave/ Ridg O il ()%_7 o] o1/ | Sesiar s S 0.3048 ——— as part of a cooperative program between the U.S. occurs as flow to streams in the outcrop areas, outflow to MARION
/,; () “"] G S L Fur,owﬂ}g‘ /‘ ; \\/;L%_rqi,,“fi/ n b 3 : pe ; y i . y Geological Survey and the Arkansas Geological other formations in the areas where the aquifer is
i e L‘]\G‘)& A = . N mile (mi) 1.609 kilometer Commission, depicts the potentiometric surface of two confined, and to wells (Ackerman, 1987). L -
. o W (T gallon per minute (gal/min) 0.06309 liter per second important  aquifers, the Cockfield aquifer in the Withdrawals from the Cockfield aquifer totaled W—— | W 4 - i
> - == ORREA TR e =iut - . southeastern part of the State and the lower Wilcox 8,09 Mgal/d in 1990 (T.W. Holland, U.S. Geological STONE T—— i
._gm\_\ . Na é K B million gallons. per day (Mgal/d) : 0.04381 : | cubic meter Per second ‘ aquifer in the northeasiern part of the State. The  Survey, written commun, 1992). The largest ,__J INDENPENCE /*
L o S i Sea level: In this report, “sea level” refers to the National Geode_uc Vertical Datum of 1929--a geodetic datum derived Cockfield aquifer consists of sand beds in the Cockfield ~ withdrawals were in Chicot (5.00 Mgal/d) and Ashley i —
f % from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Formation of Eocene age and is an important source of ~ (2.44 Mgal/d) Counties. Water from the aquifer is used I JOHNSON VAN BUREN | c1eaurne p—
- B \)é\ Datum of 1929. water for public supply systems in southeastern  for public supplies and to a lesser degree for domestic POPE
1 \ Arkansas. The lower Wilcox aquifer consists of a thick  and commercial uses. Most well yields are small, less CROSS
¢ ‘2";\_ . ) EN sand bed in sediments of the Wilcox Group of Eocene  than 30 gal/min, but wells screened through the full
Mabelyate H’g}‘”ﬁ ...... e age. The lower Wilcox aquifer is an important source of  thickness of the aquifer commonly produce 100 to 500 j T WOODRUFF
= < - Jlexalerr .o 5 : %,D_(-f 5 el water for public and some industrial supply systems in  gal/min. = e
(SN Kewy : 7 - @ wrighovinls i — _\i northeastern Arkansas. Water-level measurements were P . ic-Surface M 350— YELL 8
b N = BQR 0 R E&g%ngjc_ Lo 2 made in 27 wells completed in the Cockfield aquifer and . . .
T % b nton ¢ !\ rF oF Maple Par L L DAPRLL in 29 wells completed in the lower Wilcox aquifer _ The potentiometric-surface map of the Cockfield i K \
ZL\& em\ce}\ng\‘ = vy N Je4st o - oy z’ during the spring and summer of 1991 by personnel of  aquifer shows the altitude to which water levels would |
gle "QS; ~ 3 5 ‘a/; (sarai N pde PR ", R Cox - the U.S. Geological Survey. These water-level Tise m.ughtl)f cased wells that penetrate thg aquifer. The "
i ocomb/ A e o) N W " C;ososk(;oz measurements and other water-level data for wells in  potentiometric surface of the Cockfield aquifer generally T p— \
Ty il S 10 Lake &) Ar s. Louisiana, Mississippi, and Tennessee were is highest in the outcrop and subcrop areas in the . X
i b & 0 - kansas, . ppi, - \
i ' = o b used to construct the potentiometric-surface maps and ~ western part of the study area. The general direction of | ArkaNsAS \ Y
_ : hydrographs presented in this report. All of these water-  ground-water flow in the aquifer is perpendicular to the - s A
GaRiin Jaoeied 5% S Holfriage level data are stored in the U.S. Geological Survey’s ~potentiometric-surface contours and in the direction of L N W D <S ‘
ne s IR 0 ' L Fa Ground-Water Site Inventory (GWSI) data storage hydraulic gradient. Lateral ground-water flow in the it AR NN N \‘\ % \
e i TNy J . ” Dpuiy s e system. aquifer generally is from the outcrop and subcrop areas 34°—| SEVIER N\ A = \ g |
o Y T . = - - in the western part of the study area toward areas of \ CLEVELAND \ EXPLANATION
. 1) _ ) ?\ & : COCKFIELD AQUIFER lower potentiometric surface along the axis of the JK\\A N \ |
" : i W e S0 S i e 11e X AL Hydrogeologic Setting syncline of the Desha Basin or toward areas of relatively e | \‘\ S STUDY | AREA FOR
& e a7 pextlr (T | —)* Altheimer 2 |98 — : e ‘ Sand beds in the Cockfield Formation of Eocene ~ large withdrawals (or upward leakage) in southwestern i s \ DREW THE COCKFIELD
—3L < y AN 210] R - : ¥ ey ; Ashley and southeastern Union Counties. et AQUIFER
 USReridag el . = = S : ( ot age consist of fine-to medium-grained sand interbedded K \\ N,
. A 5 T Pﬁu{ W0 ¥ g,\,\.f- o \ ’ (C): rn N‘;g with silt, clay, and lignite. The total thickness of the Hydrographs of Selected Wells LAFAYETTE N N\ 4
N ] I Whitehall § AN i ) g Cyphess / - - = . .
S DY, 4 o] N A sl 1L/ \ Cockfield Formation ranges from 100 to 400 ft near the . . MILLER N cricor 0 20 40 MILES
<‘ lestown" e §.|k TR Lk : AT @ j--;jéﬂ*afgf‘- area of outcrop but is as much as 625 ft in northeastem Water le_vels in selected wells cor_npleted in the : Hi) \ ASHEEY
AR, RSP\ . °" Chicot County (Ackerman, 1987). The lower part of the o~ o1, aduifer are shown for the period of 1971 to RN ‘\\ N N
formation consists of well-developed beds of sand EOUE. The wufl s Sadiny Cupty & Sntnt vhne Su 0 20 40 KILOMETERS

Cockfield Formation underlies terrace and alluvial |
deposits. The well in Union County is located where

approximately 15 to 45 ft thick; the middle part
(approximately 30 to 100 ft thick) consists of lignitic

e & G A <
- X P

PRGN\ M'L\{ SN
) :

¥Sorre My v ; S iatts - | 3 AT Y ; ; v R ; deposits of the Cockfield Formation are exposed at land
_____ - H{s LS S L Lad(| Mosco - ;j%l&&?z\\% - P A : i oy mt:n;lt)eddeq gltl; ;nélrgeagi O{blelg:ﬁcsaﬂd;nagige surface. These wells do not show a systematic change in LOCATION OF STUDY AREA
- R W K el \ , SRS [ CE— g Y- water levels during the period of record. The wells in
baic . » In the western part of the study area, the Cockfield
| Pinebergen—" 2 Tamo o8 Cal . e i Ashley and Chicot Counties are located in areas where
R & s ( Q- Formation crops out in the upland areas or subcrops
; o] | NG, 3/ henosth tessace and allwiel dupasits of Quitemeey ap8 the aquifer is confined and ground-water withdrawals
- )Ly Snmng — _— % PO - are relatively large. During the period 1971-91, the
o : and is underlain by the Eocene Cook Mountain : . ;
- T—— jj . water level in the well in Ashley County declined 8.70 ft
. i Formation. In the eastem part of the study area, the (average decline of 0.4 ft/yr) and the water level in the
i o o Cockfield aquifer is confined by the overlying Jackson = . P County; duclined 2162 & (averngs duciine 12 0 P r—r-r——r-—r—rr—r—r—TTTrUTTrTTTT
34 \ = 3 Group of Eocene age and the underlying Cook of 1.1 fi/yr) ;
N (Lt o NN Mountain Formation. In the northern part of the study —— 160
4, W Ty et R W LSRN area, the sand beds become thinner and the Cockfield 110
{ g’é_ac_k;eate -/Yancopin O (\_\\'{ Formation is not used as an aquifer. 170
N SRR -Pea Ridge, B
/¥ Uiian AREIANE! %/ ( / 100F
" el {Jacinto Y} /N ) 7 ? N ) 7/ BIG
//"'/ o P 8 - R W / Watson® "\ § « ’
£X O ! N \ . i ) 9 A
(& QG o ET’“& > B s Sl i, VI i R0, S LW / ; 90+ WELL 17SOBWO7ADA1 -
K 4 Ouacyhita » !ﬂ;s, / h Bl i&land . i 15) 7-\/; )\ G,r’ § % . N ; | \\\ iy ’-—M/‘\_ ok i 2L .\ \ T : ASH I_EY COU NTY
g’\ (';‘:})"// ‘“;/72 . {prings & ,;%rrn:,t, \ 1 % I;e{VI“e ¥ \x\/{ge \\J D \\i\(\ A ) ‘ 8 0 L L 1 L 1 1 L 1 1 1 L 1 L L L 1 L 1 L L ] 9 O
i il e ) : e o ) \--/‘-\.__,V,__F:_Sh\wﬁw T > 2 Pt v . .
-k g e <~ " P  refBiure g _ h o E ! il % POTEN TIOME TRIC SURFA CE O F TH E C OCK FIEL D Water-level measurements for wells completed in the Cockﬁew aquifer, 1991 B i
(’ f s .\: o & Hopevi 2 \ " ol ’ o — . chest - o Ozark Lake ‘»‘%;‘-/,Beulah . . O
" . 79 o \'ghringgdl |~ ety e 0 3 f . w ' \ s ~ AQ Ul | F E R, 1 9 9 1] Altitude of Depth to Altitude of ! 5 0 r-+-r—rr—r—rr——1rrr—rrrr-—rT—rT—-rr E
IS, é){ 1 (5 ) warlpw et \ Chay A orkongo es ) ettty [ & \ - Well - C land surface ~ water below  water level — o
e ? o T AP %,u‘” N 1~ o 9. Guoyy el Ny S cinumber  COUY  (feetabove land surface  (feet above S 4 110 >
Favor | Tefarden 14" 2 -1 g ) G Bl AN N level Date Feet level L) - "
i/ P e " oo b e (s e, A EXPLANATION o O R DOt 4 ”
il W . Ll B (oQ Lower quall L7 S, AN $5 08S02W04ACA1  Arkansas 165 320 91.03 74 % . ug 1€0 S
aMada ¢, G L o R i ) z
ol - . i o A\ v ANOL 15504W26CBC1  Ashley 128 621 3266 95 % 3
H mozy \ \/@(\Q’)/J cell 4 (\Eo' :'}—_ 5 \ o = OUTCROP OF THE COCKFIELD FORMATION 15808w32CBA2 Ashley 188 7_11 81.62 106 L - 3 O g
) == TP MISsouR! |42 i b_. ol = w\’ N N il
2 O ;\{ il » / ‘ S /; R B 17S04W10BCD2  Ashley 125 6-20 28.07 97 c>> 120 WEBLRLA[;LSESYq %%N%B] -
=2k ) \ ; s o L //sevenDevils -
Arerdin Lo Z (e " (LG Fisonvie SUBCROP OF THE COCKFIELD FORMATION-- 17S06WO7ADAI  Ashiey 174 711 37 100 _ JOF e k508 b bR DDA RO 40 i
i na ke o N T 1L Area in which Cockfield Formation is 18S04W19DAA2  Ashley 116 620 1578 100 i A
g - /:’ - | i 6 & X ‘ ‘ ‘\Qom'into SRS O\ - overlain by terrace and al luvial depOSITS 18SO8WO4BBC1 Ashley 149 7-11 68.32 81 LLH C fladl
SR S T et \ NS V%= <8 of Quslernary age 14S09WO4ADA1  Bradley 148 606 4965 98 SRl o B e s o e i e i T L
A L C <)(0 o ) C\\r > - E i Y \ (7‘?7 ’__ B/N’ \ i b 1
cals \oniihagt & b 5_,;,§ \ woir_c ,\\) g Mz/ < 14S10W31DBA1 Bradley 193 7-12 9048 103 & 90 I Z
ey e e (émot\ 18 [ i o 4 [Ladflle ¢ 3 38 TR f q & — — —  GEOLOGIC CONTACT—-Dashed where 15S12W11CAB1  Bradley 155 7-12  20.70 134 _§ 150 of
U R ] 5 s -l w T 2§ Llaos oximately located 16S11W11ACA1  Bradl 141 711 2614 115 o L
C 74 % ) /) e |~ e . e, = \ s Clppl’ y radicy . = 80 s o
I L A or - roys g y B
Lamahﬁe»_" f ?E'(i)'l"e o’ oy » '\&5} \i’:u / //'8[‘/ 2 \/7/0/4 ,.1 R [”‘ L'g me, s i \ 3 14S13W01AAA1 Calhoun 212 6-07 8.45 204 5 6 O g
- 0] & L, = . e j\‘g o B0 \ . d?‘ i o e e 4\«;“ - ;L - 4 e N b i
? S Q)/ WK Al ST T M - 2 oW g, B ﬁff X R C % Tine AN E L TR NC ‘ 14S14W21ACB1  Calhoun 132 6-07 35.10 97 © 70} WELL 14SO3WO5BBAI | [
A B =, Py _ Medhes i TI‘ >r TR S 3 ps}ea;f" . Foyptsin Hifl g‘ey T )® N Trataigax | = AXIS OF SYNCLINE FORMING THE DESHA 14S03W05BBA1  Chicot 139 7-10  68.65 70 .<_( CHICOT COUNTY =
& "7 McNeil ~Laughli M~ Y A A i A e b e\ 2 SN :
¢ e \g/ TV AR Ao 5% e Berea { LSBTV VS |0 ) b ‘ BASIN 15S03W21ABA1  Chicot 122 710 3287 89 B i Rttt ahosotidisbnd x
, & A s G &
/ggf;zﬁ Kilgore, { ~ \ .gas‘lsbenezer\?\c , e ; N 4 16S02WO04BAC1  Chicot 125 620 38.12 87 ) E
» Lod -, = A A~ ’ an e e A
} ;/ ode |\ Eaghigio 3 ) o/ A et 18S02W25ABB3  Chicot 135 621 4298 92 550 O
i Village © ——" | T T T 1 T T T T T T T T T T T T T T T T
8\ s % Iy, A | 3 e 140 = o= POTEIT,I‘%METF:'C h(?ok’]“TOUJrR |Sh°|WS s 18503W14CCC1  Chicot 98 621 1114 87 4130
i gL altitude at which water level wou ‘
B\ | A\, Coaapp of x / o o4 have stood in flghﬂy cased wells. 08S11W02BCB1 Cleveland 245 6-19 138.63 106 210k
A N E ‘Y Dashed where approximately located. 11S11W23BBD1  Cleveland 275 619 3904 236 W“ i
| & - e . il S{“ Contour interval 20 feet. Datum is 13S05SW35ABB1  Drew 170 7-23  86.20 84 >00k
i :ox~i , ' Ty ) Newel oO%El 8 0, 4\ b (Dol N i { sea level 10SOSWO6CAC1  Lincoln 170 607 10660 63 150
\gg‘é(‘;h :’r | ' ; ‘ ' - ' Q)., - T |
gl PR LGS SR | o, paryaa CUNP—  Rp— - 190F WELL 17S15W36BAD1
= . \
1A L . e / A OBSERVATION WELL COMPLETED IN THE 17S13W17DDC1  Union 193 711 3936 154 UNION COUNTY 160
a s & o T ~~ 5) & ® COCKFIELD AQUIFER——Lett hen
; e GRS S b/ JI | 2l 2 RN, W 17S15W31DCA2  Union 269 7-11 4679 222 Binlnisiiaiionsiilalbiiianiasiibioniisatiin i dineiol
. % . v / g @) & present corresponds to hydrograph ; | 0% - = - o
f,,,@.x I o, \CL DA, e By - g Qé/ 7 17S15W36BAD1  Union 248 7-11  39.69 208 ~ o ot o ™
- TR L Nl e D sl TR e L e 8 s A 10 20 30 40 MILES 19S10W16CBC2  Union 82 711 2234 60 o o 9 o o

Base from U.S. Geological Survey - | T / | | | | o
State base map, 1967 | | | | | HYDROGRAPHS OF WATER LEVELS |N
0 "0 » » N Wham——— SELECTED WELLS COMPLETED IN THE
COCKFIELD AQUIFER, 1971-1991

POTENTIOMETRIC-SURFACE MAPS OF THE COCKFIELD AND LOWER WILCOX AQUIFERS,
IN ARKANSAS, 1991
Paul W. Westerfield
1994



