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CONTRIBUTIONS TO THE HYDROLOGY OF THE UNITED STATES 

GROUND-WATER RESOURCES OF EASTERN ARKANSAS 
IN THE VICINITY OF U.S. HIGHWAY 70 

By H. . HALB E RG and J. E . REED 

ABSTRACT 

Throughout most of a tern Arkan a in the vicinity of . . Highwa 70, the 

depo it of uat rnary ag and of th la iborne roup are major fre h-water 

aquif r . Th ' 11,400-foot" and of the Wilcox roup also will yield large quanti

ti of fr h water to wei in a t rn Cro , t . ranci , and Lee Countie . W lls 

tapping any of th depo it can be exp cted to yield bet" een 300 and 2,000 

gallon per roin ut . Le than 300 gallon per minute of fre h water may b 

obtain d from th laiborn and Wilcox roup in Lonok and P rairie Countie . 

uppli uffici nt fo r hou ho ld and farm g nerally ar available from the Atoka 

Form tion in northw t rn Lonoke ounty and from depo it of Plioc ne(?) 

age along rowl Ridg . 
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GRO D WATER U .. HIGHWAY 70, EASTERN ARKANSAS V3 

the data were furnished by Federal, tate, county, and city officials, 
w ll drill rs and own rs, railroads, and industrial and agricultural 
organizations. M ny individuals and stablishments p~rrnitted use 
of their wells for water-l v l measurements and collectiOn of water 
amples. The use of w lis for pumping tests was permitted by Messrs. 

M lvin Parker, Wayn ~at , and A. W. Ward, by the cities of Brinkley 
and Forrest ity, and by the Arkansas Pow r and Light o. 

WELL-NUMBERING SYSTEM 

Each well or test h l referred to in this report has been assigned a 
number based on its lo ation according to the Federal land-surv y 
system us d in Arkansas (.fiO'. 2). The number consists of th town
ship, rang , and s cti n numbers separated by hyphens; three lower
case letters that indi at respectively the quarter section, quarter
quarter section, and quart r-quarter-qu rter section in which the 
well is located; and a seri l number to distinguish between wells in 
the same 10-acre tract. 

AQUIFERS 

r port are is O'iven 

ontrolled principally b 
of h 

an n ituen 
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BASE LI NE 

Well 3N-2W-12cbc l 

R .2 W. Sec. 12 

5 4 3 2 / 1 ~l I l-- l~l~ 
l--7____,f--8----l- --+-l 0-i--ll---+~-"1"<-2---i - +- ~ - - -t- ~ ~t ~ 

.~ r---c---f- d--c-+--d-
~· 1--18-+-1-7 -+---1 -+--15--+-1-4 -+--1 ~~ I I I I I I 

19 20 21 22 23 2 1 ~-L-L l~~-__l_j_l_ 
1--3-0-+--2-9-+-2-8-t--2-7-+-26__,._25--l • - - f -t-- -t -1-t-

r-- c -1--d T -4--- ~-
31 32 33 34 35 6 

1 ! I I ! I 
FtGUllE 2.-Well-numberlng syst m . 
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TABLE 1.-General.ized geologic aection for the report are a 
~ 

I 
Era System Series Oro up Subdivision Thickness L\tbolo~h:r~~r:;.!~\~leldlng (feet) 

0 
~ 
0 
d 
z 
C;l 

""' Recent and Clay, silt, sand, and gravel. Yield 
Alluvial deposits Q-200 large quantities of calcium bicarbonate 

Quaternary Pleistocene(?) water generally having high iron con-
tent and hardness. 

Pleistocene Loess o-so BUt. Not known to yield water. 
~ 
> 
8 
t_:T:j 

::0 

d 
[/1 

Deposits of Sand and gravel. Yield highly minera l-
Pliocene(?) Pliocene(?) age o-so ized magnesium bicarbonate water to 

domestic wells and springs. 

Clay, silt, and fine sand. Not known 
Jackson Q-200 to be utilized in the report area. Else-

where y ields small quantities of water 
of generally poor quality. 

~ 

~ 
C') 

~ 
> 
~ 

Upper (unclltreren- 0-300 Sand and clay, lignitic. Yield large 
tlated) quantities or hard, calcium blear-

bonate water. 
Cenozoic Sparta Sand Q-300 

Claiborne 0-1,200 
Cane River Forma- ()-475 

tlon. 
--.1 

? 
Tertiary Eocene 

Carrizo Sand 0-140 

t".J 
> 
[/1 

8 
t_:T:j 

::0 

Clayey sand and sandy clay. Beds or 
clean sand occur locally. Yield small 

Undlff,erentiated 0-219 to moderate quantities of water or 
deposits variable quality for public, industrial, 

and domestic use. 
z 
~ 

~ 
[/1 

> 

Sand, silt, and clay lignitic. In eastern 
part of area Includes "1,400-foot" sand, 

Wllcox 0-930 which yields large quantities or 
sodium bicarbonate water of excellent 
quality. 

Paleocene Midway Q-680 Clay, lower part calcareous; not an 
aquifer. 

Mesozic Cretaceous Upper Undifferentiated 
[/1 

Q-915 Clay, marl, sandstone, and limestone. 
Probably contains only salty water. 

~ 
Cll 

Paleozoic Pennsylvanian Atoka Atoka Formation 5,000(?) Shale and sandstone. In area of out-
crop, fractures yield small quantities 
or water. 

-



TABLE 2.-Signijicance 

Constituent or physical property Source or cause 

Temperature ... . . ------ ---------- ----- ----1---------------- ------- ------ --- -------------- ----- ---

Silica (SI01) __ 

Iron (Fe) .. -- --------------------------- --- 1 

Dissolved from practically all rocks and soils, generally in small 
amounts, from 1 to 30 ppm (parts per million). High concen
trations, as much as 100 ppm, generally occur in highly alka
line waters . 

Dissolved from practically all rocks and soils. May also b 
dissolved from iron pipes, pumps, and other equipment . 
More than 1 or 2 ppm of soluble iron in surface water generally 
indicates acid wastes from mine drainage or other sources. 

Manganese (Mn) . ------------------------- 1 Dissolved from some rocks and soils . Not as common as iron. 
Large quantities commonly associated with high iron content 
or acid waters. 

Calcium (Ca) and magnesium (Mg) . ------

Sodium (Na) and potassium (K) __________ _ 

Dissolved from practica lly all soils and rocks, but especially 
from limestone, dolomite, and gypsum. Calcium and magne
sium are found in large quantities in some brines. Magnesium 
is present in large quantities in sea water. 

Dissolved from practically a U rocks and soils. Found also in 
connate water and industrial brines, sea water, and sewage. 

Bicarbonate (HCOa) and carbonate (COa) -I Action of carbon dioxide in water on carbonate rocks such as lime
stone and dolomite. 

Sulrate (SO.) . --------------------------- --1 Dissolved from rocks and soils containing gypsum, iron suJfides, 
and other sulfur compounds. CommonJy present in min 
waters and some industrial wastes. 

hlorlde Dissolved from rocks and soils. Pre~nt in sewage and found in 
large amounts in sea water, connate water, and industrial 
brines. 

Significance 

Affects usefuJness of water for many purposes. Most users desire 
cold water. In general, temperatu re of ground water at shallow 
depth fluctuates seasonally, but at moderate depth it Is constant 
and is approximately the same a-s the mean annual air tempera
ture. In deep wells, water temperature generally increases 
about 1° F for each 60- to 100-foot increment or depth. 

Forrns hard scale in pipes and boilers. Carried over io steam or 
high-pressure boilers to form deposits on blades of steam tur
bines. Inhibits deterioration of zeolite-type water softeners. 

On exposure to air, iron in ground water oxidizes to reddish-brown 
sediment. More than about 0.3 ppm stRins laundry and uten
sils reddish brown. Objected to in water for food processing, 
bottling of beverages, bleacbinr , brewing, dyein~., Ice manu
facture, papermaking, and other processes. u.S. Public 
Hea lth Service (1962) drinking-water standard-s recommend 
that iron should not exceed 0.3 ppm. Larger quantities cause 
unpleasant taste and favor growth or iron bacteria. 

Has same objectionable features as iron. Causes dark -brov.-n or. 
black stain. U.S. Public Health Service (1962) drinking-water 
standards recommend that manganese should not exceed 0.05 
ppm. 
ause mos t of the hardness and scale-forming proper ties of water ; 
soap consuming. (Bee "Hardness as CaCOa"' below.) Waters 
low in calcium and magnesium are desired in electroplating, 
tanning, dyeing , and in textile manufacturing. 

Large amounts, in combination with ch loride, give salty taste to 
water . High sodium content commonly limits use of water for 
irrigation . Sodium sa lts may cause foaming in steam boilers. 

Bicarbonate and car bonate produce alkalinity. Bicarbonates or 
ca lcium and magnesium decompose in stea m boilers and hot
water facilities to form scale and to release corrosi ve car bon 
dioxide gas. In combination with calcium and magnesium 
cause carbonate ha rdness. 

Large amounts have a laxative effect on some people and, in 
combination with other ions, give a hitter taste to water . Sol
fa te In water containing calcium forms a hard scale in steam 
biJilers. G.S . Public Health Ser vice (1962) d rinking-water 
standards recommend that chloride content should not ex
ceed 250 ppm. 

Large quantity increases oorrosivene.c;s of water and, in combina
tion with sodium. gh·es a salty taste to water. C.S. Public 
Health Service ( 1962) drinking-water standards recommend 
that chloride conten t should not exceed 260 ppm. 
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Nitrate (N 0 3) . 

Disso lved In small to minute quantlttes (rom most rocks and 
soils. 

Decaying organic matter, legume plants, sewage, nitrate fertili
zers, and nitrates In soil. 

Dissolved solids ______ ______ ________ ____ ____ j Chiefly mineral constituents dlssolved f.ro m rocks and soils. 
Include any organic' matter and some water of crystallization . 

Hardness as CaCOJ------ ----- - -- --- --- -- --1 In most waters nearly all hardness is due to calciu m and mag
nesium. Metallic cations other than alkali metals also cause 
hardness. 

Percent sodium Wld sodium-adsorption I See "Sodium" 
ratio. 

Spectfic conductance (mlcrombos at 25° C) _ Mineral content of wat 

Hydrogen-ion concentration (pH> ---------- 1 Acids, acid-generating salts, and free carbon dioxide decrease pH. 
Carbonates, bicarbonates, hydroxid es, phosphates, silicates, 
and borates increase pH. 

Yellow-t(}-brown color of some water is caused by organic matter 
extracted from leaves, roots, and other organic substances. 
Objectionable color in water also results from industrial wastes 
and sewage. 

F luor ide In d rinking water redu ces the Incidence of tooth decay 
in child re n i r the water ls consumed durlnS?. the period of enamel 
calcification. However, It may cau se mottling o f the teeth, 
the likelihood depending on concentration of fluoride , age of 

t~~t~1 i~1· t~~~~~lrv~~~~~~k~~c:r~~g c~~s~l~~dP~b~i;uirC:~W~ 
Service (1962) drinking-water standards, the maximum con
centration of fluoride naturally present in water in the study 
area should be 1.0 ppm; if tbe water is fluoridated, the average 
fluoride concentration shou ld be kept between 0.7 and 1.0 ppm . 

Nitrate encourages growth of algae and other organisms that 
produce undrsirable tastes and odors in water . Concentra
tions much . greater than the local average may indicate pollu
tion. U.S. Public Health Service (1962) d rinking-water stand
ards recommend tha t nitrate content should not exceed 45 
ppm, as there is ev idence that higher concentrations may 
cause methemoglobinem1a in infants, the so-called blue-baby 
disease, which sometime.c; is fata l. Nitrate bas been shown to 
be helpful in red ucing intercrystalline cracking of boiler steel. 
.S. Public Health Service (1962) d rinkin~-water standards 
recommend that dissolved-solids conten t sbou ld not exceed 
500 ppm. Water hav ing a dissol ved-solids content of more 
than 1,000 ppm is unsuitable for many pu rposes. 

Hard water consumes soap before lather will form , deposits soap 
curd on bathtubs, and forms scale in boilers, water beaters, and 
pipes. Hardness equ iva lent to bicarbonate and carbonate 
called carbonate hardness. Any hardness in excess of carbon
ate hardness called noncarbonate hardness. In general, waters 
having hardness of 60 ppm or less are considered soft; 61-120 
ppm, moderately bard; 121- 180 ppm, hard; more than 180 ppm, 
very bard. 

Values for these properties are used with specific conductance 
values to determine suitability of water for irrigation use. 

Specific conductance is measure or capacity of water to conduct 
electric current. 'l' his property varies with concentration and 
degree of ionization of the constituents and with temperature 
(therefore, reported a t 25° C) . 

The pH of water is measu re of activity or hyd rogen ions; pH or 
7.0 indicates neutral solution; pH greater than 7.0 indicates 
alkalinity; pH less than 7.0 indicates acidity. Corrosiveness 
of \Vater generally increases with decreasing pH. However , 
excessively alkaline water may also attack metaL 

Water for domestic and some industrial uses should be free from 
perceptible color . Color objected to in water for food and 
beverage processing and for many manufactur ing processes. 
U.S. Public Health Service (1962) drinking-water standards 
recommend that color should not exceed 15 units on the plati
num-cobalt scale. 
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TaBLE 3.-Chemical analyses of water from the Wilcox Group ("1,400-foot" sand) 

[After Plebucb (19tH). Results in parts per million except as indicated] 

Ranges in concentration City of Hughes public-
for 14 wells in supply well 

Crittenden County 4N~E-16cdc 

Minimum Maximum June 27, Aug. 15, 
1946 1957 

Temperature (°F)____ __________ ____ ____ 73 77 __ ___ _____ _____ _ 

~~:i~ui~2)(Al) = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 

11

. 6 ____ ~·- ~ _ Iron (F ) - --------- - - - ----- - -- ------ -- . 07 1. 5 . 12 
Calcium (Ca) ___ _________ __ _______ ____ . 3 2. 6 . 6 
Magne ium (Mg) -- ---- ------- --------- . 0 . 9 . 2 
odium ( a)__ ________________________ 36 55 51 

Pota ium (K)-- -- -------------------- . 5 2. 6 2. 0 
Bicarbonate (HC03)- ------ ----------- - 96 147 120 
Carbonate (C 3)---- ------------------- 0 0 0 

ulfate ( ~) --------------------- - --- - . 2 10 1. 7 
Chlorid ( 1)-- - ----------------------- 0 5. 0 11 
Fluoritle (F - - - - ---- ---- --------- ----- __ -- _ _ _ _ _ _ _ _ _ _ _ _ . 2 

itrate ( 3) ------------------------- . 0 1. 1 
Di olved olid (re idu on vaporation 

at 1 0° ) -------------------------- 10 148 139 
Hardne a aC 3, Ca, Mg_ _ _ _ _ _ _ _ _ _ _ _ 1 10 2 
Non arbonat hardn s as CaC 3-------- 0 0 _______ _ 

P~e~~~~-~o-~~~~~~~~ _ ~~~~~~~~1~---~t-~~~~~ = 15~. 4 263. 2 27~. 4 
Color _____ - - - -- - --- - - - - - - - - - - ---- - -- - _ - -- - - - -- ____ - _ - - ______ --

. 22 

.4 

. 1 
46 

1. 
119 

0 
1.2 
5. 0 

. 1 
1.3 

130 
1 
0 

1 5 
7. 
5 

Th "1 400-fo " sand uni consti ut s a potential major aquifer 
ro , t. Fran is, nd L ounties. To t p this aquifer 

bly would hav t be about 1,000 f t d pin ross un y, 
d pin ou y, and b tw en 1,400 and 1,700 feet d p 

in eat rn . Fran is unty. A ordin to ounts (1957, p. ), 
fresh-w r supplie possibly an b d v 1 p d from h Wilcox in 
parts f L n k unty and wi hin Prairi ount . In th r t f 
the r p rt ar a, w ter from th Wil x Group pr bably is too min
eralized form t u 

UNDIFFERENTIATED DEPOSITS OF EOCENE AGE 

ndiff r nti t d d p si con istin of sand and in rbedded 1 y 
of pr b'a 1 E a r p out in n rthwest rn Lon ke oun y. 
Mu h f th ont ins dis emin ted clay parti les, but lean 
and l n o ur 1 ally. Th maximum known hi lrness of thes 

depo its i 219 feet ( ount , 1957 p. 10). 
Pumpag fr h undiff r n iat d E n deposi s in northw st rn 

Lon k ll probably abou 0.2 m d (million o-all n p r 
da ). abot pumps mo t f the w t r nd a small 
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unty and part of northern 

hard 

n n 



T ABLE 4.-Selected chemical analyses of water from deposits of Tertiary age 
[Results In parts per million except as indicated] 

I ~ I ~ Q 
0 
:0 

~ 0 

Well I <l> C1l 

~ 8 0 
.c 0 
0. :l 

"' 0 

Deposits of Pliocene {?) age 

4:'-:-3E-10adb1 _, 99 , Ht-23-61 1----1------1 0. 02 1 0.00 167 152 29 11.2 1 482101 4.81 29 1-- - --10.9, 

Claiborne Group 

2N~W-2 1dnd l .. 310 7- 19-61 68 9. 8 0. 08 0. 01 34 11 41 5. 3 256 0 3. 6 9. 5 0. 2 1.1 
2N~W-22dcb11 . 438 5-31-61 68 9. 3 2. 0 ------ 66 15 28 4. 5 314 0 5. 6 18 . 3 1. 4 
3N- 2W-10dbbL 420 2-24-50 65 15 .29 ----- ... 52 16 660 10 486 0 7. 4 2 852 . 1 1. 4 
3N-2 W-12cbo1 1_ 420 3-1~·tH 66 7. 3 . 07 ------ 43 13 367 7. 1 432 0 .o 440 . 6 1.1 
5N-2W-31dcb1 I_ 270 3- 8-56 63 6. 3 . 77 ·----- 30 7. 3 9. 0 1.3 146 0 .8 2. 5 .3 .9 
5N-3E-33abn3 1 _ 530 7-28-60 66 15 2. 37 ------ 58 20 10 1.2 280 0 7. 2 7.0 .2 .6 
7~-5E-3bcn' .. __ 491 8-15-57 ---- 7. 4 •!.4 •o 12 4. 1 25 5. 8 126 0 1.6 3. 2 .0 1.9 

Sparta Sand 

IS-5\\'-t8add1 I _ 940 5-24-50 75 16 0.18 -- .. --- 5. 7 1.6 297 8.0 280 0 11 304 0.1 3. 0 
1S-5 W-20abb1 1_ 632 7-18-61 73 ------ 2. 0 . 01 73 19 35 7. 6 332 0 15 36 1.1 
lN - 3\\' - 22bnc2 ... 687 3- 9-56 69 4.3 . 77 ------ 21 3. 5 122 8. 9 258 0 5.0 86 . 4 .8 
1N-6\'\'-!2cbc1 .. 525 6-20-50 70 16 1.58 ................ 79 22 37 7. 9 370 0 14 30 0 .6 

Deposits of Eocene age, unditrerentiated 

551-__ -1 22 1 3. o 1-- ___ -1 24 16 1 9. 2 1 2.9 1 1591 o 1 3.2 1 10 1----- 1 .00 1 

Wilcox Group ("1 ,400-foot" sand) 

Hardness 
asCaC 0 3 

437 1 381 1 o 1 14 1 o. 6 1 743 18. o 1 

250 130 0 39 1.5 397 8. 1 
314 226 0 21 .7 516 7. 3 

a 1, 810 196 0 87 21 2, 930 7. 4 
1, 220 161 0 82 12 2,040 7.3 

151 105 0 16 . 4 232 7. 5 
265 226 0 8.8 . 3 414 6.8 
124 47 0 50 1.6 194 7. 3 

'776 20 0 95 29 1, 394 7. 3 
361 260 0 22 .9 610 7. 8 
389 67 0 77 3. 0 677 7.5 

6 381 288 0 21 . 9 670 7.1 

210 1 126 1 o 1 13 1 . 4 f 325 1 6. 9 1 

1 

---

---

0 

5 
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FIGURE 3.-Selected chemical analyses of water from deposits of Tertiary age. 

The deepest known well in Prairie ounty taps a lower sand of the 
laib rne Group that yields soft, bicarbonate water containing more 

sodium and chloride than does water from nearby wells screened in 
stratigraphically higher beds . ( ee fiO'. 3 and table 4, well 18-5W-
1 add! and nearby wells.) 

Int rpr tati ns of ele tric I f!S I w lls in Lonoke, t. Francis Lee, 
and unties indi ate that water from the laiborne Gr up in 
th pt in . 14 T. 2 . R. 1 E. Lee ounty. 

w h Gr up i indi at d at 
g indi ates fr h wat r 

732-762 3 
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TABLE 5.- ummary of aquifer tests of deposits of Quaternary age 

Field coefficient Coefficient 
Well location of transmis- of storage 1 

sibllity 1 (gpd 
per ft) 

Field coefficient 
of permeabiUty 2 
(gpd per sq ft ') 

t~'rft:: ::=:=:: : ::: ::::::::::: :=: :::=: :=:: :::::::::::: : t !8~ 
2 -9W- 1L ----- -- - - --- - - - - - - ----- --- - -------------------- 3 1,900 
3 - 9W- 31o-- ------ - --------- - ---- 70,000 4X10- 2 4 1 000 
4 - 2E- 3ddd _--- ----------------- - 320, 000 4 X 10-z 2 500 
4 - 5 W- ccd - - --- - --- --- --- ---- -- - 130, 000 ___ _________ ___ ________ _ 
4. - W- 15 ------------------------ 90, 000 ------------ 5 1 200 
6 - 5E- 1 aaa_--- - - - - ------------ -- 270, 000 9 X 10- 4 ________ __ _ _ 

1 e page V for d tlnitlon . 
t Theft Jd cooffici nt of permeability i tho tlow of water , at th pr vailing water temperatur , in gallons 

per day. through a cro -s tiona! ar a of 1 Q ft under a hyd rau lic gradient or 1 rt r ft (F rr is and others, 
!962 p. 72). 

J Engler Thomp on, and Kazmann (1945, p. 43). 
• Plebuoh (1961, P. 29). 
• Counts (1957, p. 17). 

n 
a 
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Most of he d mesti wells have 2- to 4-inch diameters and are 
equipped wi h s reens ~-~0 ~ t lonO'. The w ll generally ar 
sballo\ er han nearby rrflgati n w lis, as th y do not p n rat 
the entire thi kn s of the aquifer. The je tor r "j " pump i 
the prin ipal type used on the d m sti wells. 

TILIZATIO OF RO ND WATER 

water was pumped in 1960 in be proj 
ou 93 per ent (211 O'd) w s us d f r 
f the water wa drawn from d p it f 

molder dep its, principally 
up. 

TABLE 7.- Estimated use of water, 1960 

Municipal upply -- - - - --------------
Rural bou hold __________________ _ 
Irrigation ______ --------------------
Li e tack - - -- - - - - - - - - - - - - - - - - - - - - - -
Fish and bait b tcberi -- - ---------
Indu try -- -- ----- -- -- -- -- -- -- -- -- - -

Tot~ ---------------------- -

3. 1 
2. 0 

I 2 211 
.7 

11 
.5 

22 . 3 

0 
0 

3 29 
.9 
.5 

0 

30. 4 

Tota l by u 

3. 1 
2. 0 

240 
1.6 

11. 5 
. 5 

25 . 7 
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Municlp lit 

Brink! 
abot _____________ _ 
arli 1 ___ _________ _ 
lar ndon _________ _ 
otton Plant _______ _ 

all Bluff ______ _ 
Arc ___________ _ 

Forr t it _______ _ 
Haz n ___ __________ _ 

Huh ------------
Lonok -------------
Madi on 2 ______ _ ___ _ 

Parkin ____________ _ 

VVynn -- - ----------

TotaL ___ ____ _ 

and m 

T T E DROLOGY F T E 

and ource of ground water for pttbli upp y, 1960 

I opulation 
In 1960 

Water 
(mgd Per capita 

use (&Pdl 

----------------

{ Qt 150 } 
4, 571 Tc 250 0. 50 

Te ----------
Qt 
Tc 
Tc 
Qt 
Qt 
Qt 
Qt 

Tw 
Qt 
Qt 
Tc 

4, Tc { 3 • 43 

6,127 -------------------- 3. 04 

d frorn For t ity . 



TABLE 9.-Chemical analyses of water from public supplies 

[Results in parts per rolllion except as indicated. Water treatment: A, aeration ; C, chemical dosage for coagulation; De, disinfection by chlorination; Db, disin fection by bypo
cblorinatlon; F, filtration; H, softening; I, lron removal; K, stabll\7.atlon witb polypbospbates; 81 sed imentation; V, fluoridation. AquUer: Tw, Wilcox Group ("1,400-foot" 
sand); Te, deposits or Eocene age, undifferentiated; Tc, Claiborne Group, undifferentiated; Qt, aeposits or Quaternary agel 
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recludes h possibility of xtensiv developm n of th aquifer of 

~uat rnary age in southern Lonoke and Prairie ounties. However, 

well i ld of as mu h as 1,600 gpm an be obtain d fr m individual 

wells in this ar a of d reas d saturated thicknes . 
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The .S. Geological Survey Library has cataloged tbls publication as follow · : 

Halberg, Henry Nicholas 1906-
Ground water r our of a tern Arkan a in the 1 In-

it of . . Hi hway 70, by H. N. Halberg and J. E . Reed. 
"'a hington, . . Govt. Print. Off., 1964. 

h ', · ' p. m a ps, dia o- r . (4 in po ·k t) table . 24 em. (U .. Geo-

logi al urv y. Water- upply paper 1779- ) 
ontributions to the hydrology of th United tate . 

Pr ar d in ·ooperation ' ith th Arl\an a G lo!ri al ommi ion. 
Bibliography : p . 37- 3 . 

(Continued on next card) 

Halberg, Henry Nicholas 1906- Ground water 
r ources of ea tern Arkan a in the vicinity of U. . High-
way 70. 1964. (Card 2) 

1. Wat r- ·upply- Arkan ·· :::;. 
I. R d, Jo E. 19~ 

lo~i ·al nnlli:-::-;iou. III. 'l'it l~ . 

:2. Water, Underground- Arkan a . 
joint author. II. Arkan a . G o

( ri ) 
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