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INTRODUCTION

occurs as snow, and it is during the winter months that the

GROUND-WATER RESOURCES

The water level in units A through F forms a subdued
reflection of the land surface, and is closest to the land

for most uses, but water that is high in sulfide and suifate

DESCRIPTION OF HYDROLOGIC UNITS
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SCALE 1:1 000 000 Modified from Caplan, 1960
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STRUCTURE- CONTOUR MAP OF THE BASAL SANDSTONE (GUNTER SANDSTONE MEMBER) OF HYDROLOGIC UNIT H
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PIEZOMETRIC-CONTOUR MAP OF HYDROLOGIC UNIT G (ROU-
BIDOUX FORMATION) AND THE BASAL SANDSTONE (GUNTER
SANDSTONE MEMBER) OF HYDROLOGIC UNIT H
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Structure contour

Shows altitude of top of basal sandstone of hydrologic
unit H. Contour interval 200 feet. Datum is mean
sea level
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U, upthrown side; D, downthrown side

i fMarT-, B IFuﬁi -
o9 600
lzard
EXPLANATION
{Searcy _,S' 7 800
[ m?,\_, Approximate piezometric contour
J Independence Shows altitude to which water would have risen in
I I (?\"\' wells penetrating both hydrologic units G and H in
the spring of 1968. Contour interval 200 feet, t
| Johnson JPope Van Buren Cleburng s mfan”geaflevel S e e
pnkiin 1
Ll
0 20 40 MILES
e

MAP SHOWING QUALITY OF GROUND WATER FROM HYDROLOGIC UNIT G (ROUBIDOUX FORMATION)
AND THE BASAL SANDSTONE (GUNTER SANDSTONE MEMBER) OF HYDROLOGIC UNIT H

SUMMARY OF CHEMICAL ANALYSES OF WATER FROM WELLS AND SPRINGS

[This table is a summary of the chemical analyses of 88 ground-water samples, 31 of which were analyzed by the Bureau of Environmental Engineering, Arkansas State Department

of Health. Results expressed in milligrams per liter except specific conduetance, pH, and color]

seasonal minimum precipitation occurs. Temperature occurs in the black shale (Chattanooga Shale) and phosphatic
This hydrologic atlas deals with the water resources of extremes normally range from about O°F (-18°C) to 100°F surface: in the valleys. In the cavernous limestones and sandstone (Sylamore Sandstone Member) in area 2. Some Hydrologic Geologic units Geologic age Predominant rock Thifckxtxess Water-bearing characteristics
the Ozark Plateaus province (Fenneman, 1938, p. 631) in (387), and the average annual temperature is about 60F dolomites of hydrologic units D, E, and F, the water level wells in Benton and Washington Counties tap these rocks g types tean)
northern Arkansas. (See index map.) The area is underlain by (16%). intersects the land surface in many valleys and gives rise to where they occur near the surface. These rocks generally are
deeply dissected plateaus: the Salem Plateau, the Springfield 3pr.1tngsBand dptgenmalllstiream:e. h] e sandsltones and shalesdof less thgn d '{)0 feet ut‘hfk aﬁ‘d sh.(t)uldf be cgsed s(l)lffl Wheg Alluvium Quaternary Silt, clay, sand, 0- 50 | Unconsolidated deposits grading from silt and clay at
Plateau, and the Boston Mountains. The Ozark Plateaus in The plateaus are sparsely populated. Although the ‘m Rl J EUTE NGRTen T BOTRE TENCED DCCUS \Bts penetrate Yy a we BEaty, Warer i JUC IR A IE and gravel. the surface to gravel at the base. The sand and gravel
. ’ 3 : I artesian pressure, particularly where the rocks have been sandstone in area 3 contains excessive amounts of iron, bkl told st wils ab £
Arkansas encompass all or parts of 22 counties for a total plateaus make up about 23 percent of the area of t\e:, State. folded, and fowiie wells iy e ebisited Groand water solfaie, aall solids, sl oue well coneis @ liphly probably can yield water to wells at a rate of 10 gpm,
3 i b Vit 2 o ! G “ ] 9 - .’ i = / 5 o .
area of about 12,245 square miles. }:lial:i?zg?tsie—n:g?)uih(gs p;lrl:;mthg%' t;(::n?::tef)sngor)z ulz?t,gg? may also occur in these rocks in a “perched” water table mineralized sulfate water unsuitable for drinking; but most of o= S
e : 2 R 3 where a saturated and porous rock exists above the general the ground water in area 3 is suitable for domestic use. b S . i iti i
. — . . j e 1 ‘ : ‘ ; . 000 1 11 ,
The plateaus lie within the Arkansas and White River The population is largely rural. In 1960 only five cities in the_ water (abils Poiched Gater tables secur mest ciish ‘on Grausdlh water T avea @ genemlly i how . BHseived uolids, Hartshorne apdstone Pennsylvanian | Shale, sa_ndstone, 0-3, 000 | Yields sma quaputles. of water to wells in the outcrop
ik s . S ‘ ARG S . plateaus had populations that exceeded 5,000. These were: . . ; , : . i : Atoka Formation and minor area. Water is derived from wells that tap the
drainage basins. Tributaries to the Arkansas River drain the : . . : mountaintops and ridges. However, both artesian wells and but may contain excessive amounts of dissolved iron :
; . i " Fayetteville (20,274) in Washington County, Springdale ’ e 2 amounts of weathered zones, bedding planes, and fractured
western and southwestern parts of the plateaus, about 27 ; » . : perched water tables are caused by local conditions and are . .
) - . 5 - : h = (10,076) in Washington County. Harrison (6,580) in Boone . . limestone and zones of the well-consolidated sandstone and shale.
percent of the area. The White River and its tributaries drain 3 : uncomimon. The dissolved-solids content and hardness of water .

A . County, Batesville (6,270) in Independence County, and & . . . ; coal. Although a few wells may yield as much as 25 gpm
about 73 percent of the area. The White River, the largest Ragss (5, 780 in Benton County. B rscent years, hawever from wells in hydrologic unit G (Roubidoux Formation) and most wells in this unit vield only from 1 to 3 :
;tream in the area. t(])ngmates hOH tgc llorildwm slope of Ithe the vkl Was bosn tomeed b development: s the Hydrologic units G and H, with outcrop areas in Missouri, the basal sandstone (Gunter Sandstone Member) of y y gpm.

oston Mountains, flows northward into Missouri, and then . . : : i : : : , , i i : : itv-of- . . i X i
o e s sy o = _" populations of fhese and ofher urban centers'have increased. oc?ur only in the subsurface in northern Arkansas.. These hydrolog.lc unit H are shown on the quality-of-water map for Bloyd Shale Slinilk e, 050y 1000 | Blils. sl -cquints pilssily of dhuless and beds of
ack mto Arkansas. On reentering Arkansas, 1t assumes a units consist largely of dolomite and sandy dolomite; but these units. Analyses of water samples from 23 wells show . X . ;
sisundenis thet AL e N b bt h y ) ; - : : Hale Formation limestone, and sandstone and limestone. Locally, highly fractured
g southeastward course across the plateaus to the . they 466 conlaille toions smidibne. Wil viells lime that water in hydrologic units G and H is a hard to very hard, s T o ; . A :
Coastal plain of Arkansas. Altitudes along the river course The economy of the plateaus is based largely on y a B ! ’ ¥ g calcined Mepheiug bicgbonite Wdler @nd the Pitkin Limestone Mississippian minor amounts zones and bedding planes may yield as much as 25
range from 2,500 feet above mean sea level in the Boston agriculture and to a lesser extent on industry. Poultry and quentifios of iy o wdlls I e sln gt of the dissolved-solids content ranges from 100 to 400 mg/l - Fagetteville Shale of coal. gpm, but at most places yields ranging from 2 to 5
Mountains to 250 feet where the river leaves the plateaus. cattle are the chief agricultural prosiucts;' but, locally, apples, plateaus. Unit G (Roubidoux Formation) and the basal (uiiligeains per liter). No. infosmiation & wvailable: on. the Batesville Sandstone gpm may be expected.
peaches,_ and grapes are com'mercmlly 1_mp_orta.nt. L sandstone (Gunter Sandstone Member of Van Buren quality of water in these units in the central and southern Ruddell Shale
largely involves the processing and dlstnbutlol} of farm Formation) of unit H constitute the most productive parts of the plateaus; but the water probably is highly Moorefield Formation
produtcts, e thg t'ou.nsy dllnd;;Stry hesg o“;n %?nsmetrabt!)i}lln water-bearing rocks in the plateaus. Where the maximum mineralized in much of the southern part of the plateaus . ) .
:)evcern“ years, and is rapidly becoming a valuable part of the amount of available ground water is required, it is generally where these units are at great depths. ggozte Formaglﬁzll leestor}e, cli:srg, 0- 600 Tlig residual fch;',lri;y I_'Ebble, wes;theyeﬁl f}'om ;herty
SLavecOnemy. necessary to drill to the base of unit H, which generally lies BUSHNOSER S0 ARM IO Beds inestiones of tae unll, commonly yleis irom 2 to 5
‘ W : o . . . from 500 to 800 feet below the top of unit G. Altitudes on The chemical quality of water from 88 springs and wells Syﬁmoxl;e Sandstone Devonian of shale and gpnuls- Many large Sprllilgs. occur in this unit, and some
3] » . gber 13 z} ﬂ?s‘co res](:urPclct getcmny 'lglclpn(‘)rtrluc the tops of unit G (Roubidoux Formation) and the basal in the Ozark Plateaus is summarized in the table below. s E{n er sandstone. wells that tap large solution channels in the limestone
eve.gpme'n; el zarh s b rovmcc_el. b'l'tls ¢ ag sandstone (Gunter Sandstone Member) of unit H are shown Interpretation of this table indicates that the quality of P ty glestone yield more than 25 gpm.
p}rlow_ e:sl n oll'_matlc;n 0;1 o gccurrendce, i‘:al ——— tyft_.a " 2 on the structure contour maps of the units. ground water generally is suitable for most uses. The only Sitors Cliot
ge:;’nﬂlC;\o (]l:]lil nlgf o | sz;tzcedzg d%:rso:irl;e \tvliul; el:t S;lo t:;::i?ll constituent that commonly exceeds the limit recommended Taffertv Limest Siluri - dolomi PP = 1 dolomite e vidd 1
s . 4 ( 2 . . . . erty Limestone ; Limes = i ‘ i
b Smres ol watez T Sy wele e by e Waier Throughout the northern part of the plateaus, water in by ?he U.S. Publlf: He-alt_h Service (19Q2) for drinking water o Claiy;- . ‘;D) ‘ ilurian es dg:loe, o o:lmte, ,0 5et mlxgs onesf an ;)(Z.xm sh com;no;l 3:1 di);lle , Tom
l J Resources Division of the yU & Coslbgsal Sy in units G and H is artesian and will generally rise in wells to on interstate carriers is iron as found in ground water from B. feld Li = tne Sangstone, &nts (;)f %pm rgrirrlnislo u u_nidc anne% ebt ng (113 afmes,
el e . _ . -4 .- : s d. rassfield Limestone minor amoun and fractures. ar yields may be obtained from
cooperation with the Arkansas Geological Commission. Wlt_hln a few hL}ndred feet pf l.and. surface. The approximate area Cason Shale of shale. the sandstone where it is porous or fractured. This
altitudes to which water will rise in wells that tap unit G and T — N S —— Yields from spri b
in wells that tap both units G and H are shown on the Ground water is used extensively for domestic supply Ki sk Tisaestone SR el exz eeg 51(1)gs. - pring
GROUND WATER IN THE OZARK PLATEAUS piezometric-contour maps. A comparison of the piezometric throughout the plateaus. Almost all the rural inhabitants Platiian Tienestonio ¥y gpra.
HYDROGEOLOGY contours and the land-surface altitudes indicates that flowing depend upon ground water from units B-F, but a few Joachim Dolomite
. wells may be obtained in some places from both unit G and domestic supplies are obtained from units G and H. Because St. Pator Sandstons
Geologic units that underlie the Ozark Platcaus consist unit H. of the expense involved in drilling wells to the deeper units, Ev.rerton Fosasition
o T8 mostly of limestone, dolomite, sandstone, and shale. On the ; development of units G and H has been limited primarily to Jasper Member
% 5 basis of geologic and hydrologic similarity. the geologic units CUNEITY OF GREVED. WATER municipal, industrial, and agricultural supplies that require
1 s are combined into eight hydrologic units. (See hydrogeologic e, pItIvies oSS, Agiiiiand Gaciinient OF sk Black Rock Formation | Ordovici Dolomite, dolomitic | 100-1,000 |The solution channels and fractures in the dolomit
'i (’) / PLTIN Physiographic province map.) Unit A whichg is 1,11; rﬁ in the.Qalle z)lf thg;* Wh%tz Ground water is used without treatment for domestic BReQEISE gt x SaRES @ the Okl Ml 6t prRRHly Smithvili)e Formation o ‘l)izlesbg,neoaillsl N ’ aildso &1 llorl;it(,:icmllin;;tﬁ:e clt;?rcxr;xl:)flsl " 'el(;a 50 t(,::n 118
L'_._______;_____ L st - boundary sl : S iR R o : supplies throughout most of the plateaus. The chemical type on the water-bearing properties of units G and H. With Powell Dolomit . ? %Voll th " " tiy ylh .
ot - o llllv.e:r. is not a productive water-bearing unit becdus.e of its and prevalent dissolved-solids concentration of ground water proper spacing and pumping practice, these units are capable COWe Dolom'l e n;mor amounts gPrln ells that tap large solution channels may
0 50 100 MILES  physiographic limited thickness and ar.eal extent. The older hydrologic units in the rocks exposed in the Ozark Plateaus are shown on the of yielding water to a much greater number of wells. The otter Dolomite — of sandstone yield more than 50 gpm, but large yields are un-
section boundary consist of well-consolidated rocks, which dip south and quality-of-water map for these rocks. The quality of ground water-bearing characteristics of units G and H have not been Jefferson City Dolomite and shale. common. This unit yields water to several large
lN%i)\((sT(l)\gRAOEH‘\)RSéNTS:g 228)\1\’ I(I;JFG TLl-ﬁgAgll-:%gR,}rND become successively overlain by younger units in the dip water at shallow depths in the plateaus generally is suitable investigated in the central and southern parts of the plateaus. springs.
direction. Ground water in units B-F occurs mostly in Not Roubid F . Sand - .
secondary openings such as fractures, joints, bedding planes, - :se d pulbidonts Foniien a:a s;ong ?nglite 100~ 250 | Yields of ;"IS %m: h.al‘:’l 4:; }glprﬁl ma;;.ib&::t?ne(rileilsfn
; ; . . s 0 g me wells, but yields a varia n
The climate of the plateaus is humid. The average annual and solution channels. The secondary openings are more ndy do SO 1 . yi ighly ge y
Sk . . - 0 G " average less than 150 gpm.
precipitation ranges from 40 inches in the northern part to numerous near the surface and generally decrease in number
about 56 inches in the southern part. The precipitation is and size with depth. Consequently, the quantity of ground Not | Gasconade Dolomite Dolomite, sandy 350~ 650 | The most productive water-bearing rock in the area is
fairly well distributed throughout the year, but the seasonal water in the. consohdatf%d rocks gencrally decreases V\flth exposed | Van Buren Formation dolomite, and the basal sandstone member of this unit. Wells that .
maximum generally occurs in the months of April, May, and depth. Wells in these units generally are lcss.thun 300 feet Gunter Sandstone sandstone. tap this sandstone commonly yield 150 to 300 gpm
June. Only a small part of the average annual precipitation deep and yield less than 10 gpm (gallons per minute). E] Member and may yield as much as 500 gpm.
A
B
Boundary of hydrologic unit
s 93° & 91°
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Modified from Geologic Map of Arkansas, 1929
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Silica (Si0,)_____| 16| 12 20 7.0 19 7.5 |11 5.1 6 13 24 87 810 15 3.4 8 6 8 8 17 1 80| _____|_ ______
Iron (Fe)_______ 21 10 1.3 . 00 .02 .45 .00f 8§ 28 3.3 . 00 8 .45 2.0 .00 1 02 .48 00 9 200 3.6 0. 00
Manganese
(Mn)_________ 21 . 00 5| . 00| 28 . 00 .01 . 00 . 00 . 90 . 00 8 .04 .17 .03 . 00 . 00 . 00 9 . 00 .02 . 00
Calcium (Ca)____| 21| 69 101 26 28 52 105 33 7t 177 29 4.0 | 24 5 12 45 68 17 11 42 60 22
Magnesium
Mg)o.______ 21| 36 71 5 2 28 2.5 | 38 . D 12 54 22 1.0 | 13 .6 12 24 44 10 11| 30 38 9.4
Sodium (Na).___| 20 3.2 | 32 2 26 2.4 | 13 .9 7 14 54 4.0 2.5 | 26 1.1 1 6.0 | 82 1.0 11 50| 29 1.0
Potassium (K)__.| 20, 1.4 7.4 .8 26 8 | 16 .2 7 12 1.6 .2 .8 3.0 .8 1 2.2 3. 2 .4 11 1.8 6.1 1.2
Bicarbonate
(HCOg3).._.__.| 21344 498 171 281200 426 104 8|292 446 236 830 121 2 12284 |361 189 11)268 383 152
Sulfate (SO,)--_-| 21| 4.4 |124 .0 28 3.0(21 .0 8 17 520 4.0 8 32| 14 0 12 11 60 10 11 10 24 1.2
Chloride (Cl).._._| 21| 4.2 | 25 1. 4 28' 4.6 | 17 1.5 8 12 33 4.5 8 2.2 | 66 152 1 3.8 | 44 1.6 11} 3.0 | 11 .0
Fluoride (F)_.___| 21 - | .3 .0 28| - | .8 .0 8 .2 9 .1 8 .1 22 .0 11 a2 1.3 .0 9 1 1.0 .0
Nitrate (NOs)___| 16| 3.7 | 21 .0| 20 3.8]|13 20 6 1.0 5.1 -0 81.6| 50 .2 o ) .4 .0 1 A0 [
Dissolved solids_.| 21/345 612 141 28(196 {353 118 8312 1,110 245 8146 188 24 12282 |365 184 11/256 370 137
Hardness as
CaCOa;:
Calcium,
magnesium__| 21320 |522 168 28/162 368 88 §|24.0 664 102 8|16 96 4 12184 346 84 11231 294 100
Noncarbonate_| 21| 10 151 0 28 7 63 0 10 423 0 8 1 50 0 ¥ 0 37 0 11| 3 27 0
Specific con-
ductance
(micromhos
at 25°C) .- -- 161581 0932 320 19364 622 192 6478 1,390 408 8165 352 21 5502 549 332 3(439 469 360
pPH . ____ 21| 7.4| 87 6.7 28 7.5 87 7.0 8 7.5 7.8 | 7.1 8/ 6.1 7.0 46 121 7. 7 8 2 7.4 11 7.7 8 2 7.4
Color— - 16| 0 3 0 19| 1 7 0 6 1 5 1 81 1 0 71| | 5 0 ¥ 8 el

Base from U.S. Geological Survey 1:500 000
State base map, 1965
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