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5 oo THICK- ' ; 5 EXPLANATION AVAILABILITY OF GROUND WATER IN THE
’u‘J x 3 FORMATION SECTION NESS. LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING Y
7 € | O s HYDROLOG The vyatgr.-availability areas on this map show the occurrence and HARDIN QUADRANGLE, KENTUCKY
>0 |o FEET availability of ground water in the shallowest aquifer that may yield
adequate amounts of water for domestic use in each area. As con-
sidered in this report, an adequate domestic supply will deliver
appro)ﬂ.mgtez 55500 gﬂ:]l_lotnsgl?e;day fr(zma W;llll eqlllﬂlﬁped w;thapt?wgr The purpose of this atlas is to present con-
pump and p ure-aistripution system. € Shallowest aquilier 1s o Q3 2 &
underlain by deeper aquifers whose water-bearing properties are SR, nontechmgal igfrsetion a.bout grour-ld
- described in the generalized columnar section, figure 2 water to well drillers who operate in the Hardin
: quadrangle and to home owners who live in the
: Underlies availablility area 1. Large-diameter welis in the valley of area. The availabllity map (ﬁ'g' 1) presents
c . . East Fork of Clarks River yield sufficient water for an adequate 3 2
© . 2 Brown to re:‘l gragelta:d ksa;\télan: sr?_me CI:Ay usder_ltﬂoog ";Ia".‘ and ':: Occurs along East Fork of Clarks River and along most small stream domestic supply. Water ranges from soft to hard, the pH ranges graphlcally the oc<_:urrence Of gro_und water o
2 Alluvium 0-105 ts::;aa(::sv::e';gs AsHers or ASHKSIEIVer: gshiyisiitand.ciay In sma valleys. from 5.6 to 6.1, and the iron content ranges from 0.01 ppm to 0.78 AREA 1 the shallowest aqulfer that may yleld adequate
Q - ppm. An iron content of more than 0.3 ppm causes staining of clothes " . L
§ and utensils and imparts a disagreeable taste to water. Water in Quatemary alluvium amounts Of water fO]." domeStlc use. The ground-
b Large-diameter wells in the valley of East Fork of Clarks River yield water conditions at a specific well site can be
] sufficient water for an adequate domestic supply from the alluvium. . 5
o Although the alluvium reaches a thickness of 75 feet at Benton and 105 Sieter'n}lned by the P attern on the map, which
;eet ‘cizt Har;i‘fn,hw’e;lls tapping t;l_,ehalllzuvial aquifer ar;a’il less thanl45 identifies the shallowest aquifer at the site,
eet deep. ith the exception of high terraces, most of the river valley = . - .
18 flooded during the winter and spring, and for this reason the area is and by the map explanatlor_n w_h]'Ch gives a t‘_)rlef
E sparsely settled. The alluvial deposits along the small stream valleys summary of the characteristics of the aqulfer k-
z may be too thin or contain too much clay and silt for development of 143 3 S & z
> satisfactory domestic water supplies. If the alluvium is dry or yields Additional hyc.erIOglc and geOIO.glc InfiorRusLion
e only small amounts of water, wells may be deepened to obtain water about the aquifer can be found in the columnar
g JSrom the underlying McNairy Formation section (fig. 2). Nearby wells within the same
- availability area will give the reader some idea
) on ; Mantles upland surfaces on both sides of East Fork of Clarks River. i
Loess 0-10 Browintoital Lnstratiftedisit andiciay: Missing along steep slopes and in eroded parts of uplands. ARGt WSTRE: o tt - PE-‘Obabl-e l,?be ptl.l i Vlvle ll: ang ey depthl tg
; 3 R water. a neig oring we as been sampile
E E AREA 2 for chemical analysis, the circular diagram can
A bl Wate;‘lm gravel of Pliocene(?) age be examined to determine what the quality of
) ost large-diameter wells ranging in depth from 14 to 55 feet yield i
§ adequate quantities of water for domestic purposes. Wells that pene- Witar may be &t ‘the propo_s ed well site. If the
3 trate thel Sull zmturated thickness of the aquifer gemerally yield a prospective water user requires more water than
2 perennial supply of water. Most wells that are reported inadequate or the shallowest aguif ite i
&, that are dry in late summer only partially penetrate the saturated 3 . q sl th.e well .Slt.e 1s.capab1e
gravel. If the Pliocene(?) deposits are dry or yield only small amounts of yleldlngs he should consider drﬂhng into one
%r %ﬁ; ;:lls 'rtn% be deepened to obtain water from the underlying of the deeper aquifers described in the map ex-
' A planation and the columnar section. The lower
aquifers--McNairy Formation, Tuscaloosa For-
mation, Mississippian and Devonian rocks--are
Underlies availability area 2. Most large-diameter wells ranging in W' i
depth from 14 to 55 feet yield adequate quantities of water for ldespread and o .01" o Of them-underlle
Gravel B 5 10 cawnidito anaaiar cliert e bbias in alaiati: of Guarts sand Underlies uplands, ridges, and their groded edges. Overlies the ergded domestic purposes. Water ranges from soft to very hard, the pH 5 all the shallower aqulfers L The generallzed geo"
i o Sniguisr ohiet faghnanie, anietaill asooulso i L ie.  Vgnsr pan of and truncated surfaces of Tertiary and Cretaceous formatlonsj ranges from 5.8 to 8.2, and the iron content from 0.04 to 5.4 pp.m: Water in Po;'bers Creek Clay‘ . lo gic section (flg. 3) is an aidto the understand-
: : Thickness of deposit ranges from 30 to 45 feet under most uplands; One well yields water containing 199 ppm of nitrate. Water contain
Sand! deposit contains much sand along western border of quadrangle. i i ; P TGt Cvenk Claytimmondip ismat Seter B iig. Snsh Gaisios i i ili i
reaches maximum of 115 feet in a fault zone near Hamlet Church. |fng mt:re tt:\an 45 ppm of _nltrat_t: s:wuld not be use::hto pre::a;g bat?y of water occur in colluvial gravelthat mantles the area. This shallow ing of the ava11ab111ty map because it shows the
ormulias because excessive nitrate a ause methemoglobinemia o 5 5 7 .
e tety” Hisease), Sometinics s & walt{wt%'rtwrallg% is ma‘;ie;q:t:g%br 'r:i dtlJmestwl supply. L(;:g:—%_mwr sequence of aquifers from the shallowest to the
wells are pened 1M underlying clay may provide sufficient : .
- storage for a-small water supply. If the colluvium is dry or yields deePeSt and the typical water levels in several
% only small amounts of water, wells may be deepened to obtain water aqulfers o
g Sfrom the underlying McNairy Formation
Q
]
a 50 i i i 3 2
50 The McNairy Formation, which underlies the
= L entire quadrangle, is capable of yielding more
AREA 4 _ water than is now pumped from it. A pumping
_ Perched water in McNairy Formation test at Benton indicates the aquifer has a co-
Large-diameter wells less than 60 feet deep generally yield adequate fficient £ & - ibili
quantities of water for domestic purposes. Walter levels stand higher eiificient o : ransmissi lllty of 32 »000 gallons
th«z: in the underlying matzh'rzl zto'ne of :;atumt’ion k:md ;ueils can be euniijg per day, which means that 32,000 gallons of
with inexpensive pumps operate at a relatively low cost. Perc
water zones probably will yield no more than domestic supplies of water wate.r per day i Sene la,terally throu_gh each
because the water-bearing sands are thin and the recharge areas are vertical strip of the aquifer 1 foot wide and
small. If only small amounts of water can be obtained from perched i 5 i
zones in the McNairy Formation, wells may be deepened to obtain water EXtenshng the full thickness of .th.e a.qlufer n
from the underlying main zone of saturation in the Mc Nairy Formation pumping test of a well at Hardin indicates the
- = well has a specific capacity of about 9 gallons
— per minute per foot. The static water level in
et this well stands 74 feet above the top of the well
F—=—— AREA 5 screen and the theoretical yield of the well is
h etk Epi : 5
& E——— : Water in main zone of saturation of McNairy Formation equal to the specific capacity times the number
E = = Furnishes sufficient water for an adequate domestic supply to many of feet of water above the screen, or about 660
- — f; e ond rnelt i olle, | Gl femsor olls eo dotled  gallons per minute. Actuslly, this smount of
- —— — ] Underlies availability area 3. Upper part of clay is not water bearing. t being retained by a well screen, is reached. Small-dia’mete;' wells tap- water could not be obtained from the well be-
—— Small amounts of water occur in colluvial gravel that mantles clay 5 i this anuiteriniather am avelasidoorras Saoect. Larde-Gumele . _ .
Porters — —— —— | Dark-gray massive slightly micaceous clay. Clay is jointed and breaks E i 5 i ) surface. (.Zolll_.lvi.al gravel is locally dgrived .fror:n. Pliocene(?) deposits § z;zelgs are gugfo: ’Zt):ed getllo:;afhe water t:ble Jor {;‘w'rage ofg below cla; c-ause O-f pap e. fI‘.lCtl'OIl and other ].OSS'ES 2 but the
= Grii e . with conchoidal fracture. In some places clay is cut by sandstone xrﬂ‘:)s; e:LZsTr:so:r:oi:hg-:ﬁ:;: g:'ctr:’::; evfhf-::tﬂo‘:,"i‘;:o %:;:‘SF::":G; and water is similar in quality to that in availability area 2 (see above). o s beds until a water-bearing sand is reached. These wells are as deep figure is an indication of the magnitude of the
5 = Clay == dikes. Light- to dark-gray glauconitic clay and thin beds of glau- Clarks River. Thin glauconitic sand beds at base of formation yield small amount of b 0] as 117 feet. yleld that can be expected from a well. Wells
S| 8 : =g conitic, micaceous sand at base. water to one well, but formation is not an aquifer in most places. a & The mazimum possible yield of wells tapping the main zone of saturation with yield 1 th B
% g ._:',._—"J Analfygis of gne stal"nplggshows tfh_e water is moderately hard, has a h>.l N of the Mc Nairy Formation is not known, but one city well at Benton _yle S as large as .OSE at enton and
5 =—=——"=| pHof 6.4, and contains 6.9 ppm of iron. ; < has a yield of 450 gallons per minute. Many large- and small-diameter Hardin probably could be drilled in other parts
ey I wells furnish enough water for gas stations and schools. Properly > .
— — - q ~ -
et o constructed small-diameter wells probably could yield 50 to 100 gallons Of.the quadr,ang_le' The MCNalry Formation con
— per minute at most sites in the area and yields of several hundred tains the principal known ground-water reserves
== = g:llzns per minute are possible where beds of water-bearing sand are of the quadrangle and will supply much of the
==y o :
= Neither the Tuscaloosa Formation nor the Paleozoic rocks of Mississippian future water demands of peop le and lndUStry’
i and Devonian age are exposed in the quadrangle and no wells yield
BT water from them. Both the Tuscaloosa Formation and the Paleozoic
= rocks are aquifers to the east and to the north of the quadrangle and -
e it is likely that they will yield water to wells within the quadrangle. The following table shows the iron content in
Z;____:::: The potential yield of wells tapping these aquifers is not known parts per million and the hydrogen-ion con-
=== centration, expressed as pH, of the water
2 §
ey ——— analyses shown by circular diagrams on figure
— 1. A pH of 7.0 indicates neutrality of a solution.
ol13 Values higher than 7.0 denote increasing alka-
Test hole 11n}ty; values lower than 7.0 indicate increasing
Figure below line is depth of test hole acidity. Corrosiveness of water generally in-
creases with decreasing pH.
T oD
Water well
D, Drilled or jetted well, generally steel or plastic casing with well screen Analysis
on lower end. ) P ) nusiher 1 2 3 4 5|6 7 8 9 |10
D| D B, Bored or dug well, generally 2i-inch concrete tile casing open at the I
47307 47'30° bottom TN 10.40 | 0.56 [0.01 [ 0.10 {0.35 | 0.18 | 0.41 | 0.04 | 0.57 [0.18
B content
S.m:— pH 59 | 48| 56| 56 (62|68 |— 62|61 |67
pring
Aquifer (see below
Shallow perched zones underlie availability area 4. Main zone of / - ( : ) A Analysis
Light-gray very fine-grained micaceous sand interlaminated with dark- E di m a . saturation underlies availability area 5. Large-diameter wells in zone /—Water level in well, in feet below land surface number 11 12 13 14 1 5 1 6 17 |18 |19 20
. gray to black pyritic lignitic clay. Overlies light-gray-fine- to medium- xposed in stream valleys and on eroded edges of ridges east of East of shallow perched water generally yield adequate quantities of water QTg —28 . . ;
Wy » 310?:,);_ grained sand and thin beds of gray clay. Light-gray fine- to medium- F‘:'k.:f Glevkis River. Exgesed i styenim valieys absl di cnadudedies for domestic purposes. Both large-and small-diameter wells in main T 33 (P)——Yield, in gallons per minute, or adequacy (see below) o 0.14 | 0.25|0.17| 6.9 [0.56| 7.1 |0.16 | 0.13 (0.78 | 5.4
Formation grained micaceous sand containing small amounts of lignite in lower ; reges :ﬁwz‘,’" East Fork of Clarks River and highway between zone of saturation yield adequate quantities of water for domestic F content | . . o s 2 2 - 3 -
part of formation. enton and Hardin. purposes. Water ranges from soft to moderately hard, the pH ranges ~——Depth of well, in feet below land surface
g from 4.8 to 7.0, and the iron content ranges from 0.13 ppm to 7.1 ppm. pH 67|61 |82]64|70(62|170/61]|65]|58
g 2 AQUIFER SYMBOLS
3]
a % Qal________________Alluvium of Quaternary age
e | & (0)1/2 S Gravel and sand of Pliocene(?) age Analysis 21| 22
= : Mpek ooz ) Porters Creek Clay of Paleocene age number
o3 KMo McNairy Formation of Cretaceous age Iron 16191033
=) Kmp_______________ Perched water in McNairy Formation of Creta- content
ceous age pH |—=| 61
YIELD OR ADEQUACY
“40)__ - ____________ Gallons per minute where known
(7 _ - Well reported adequate for power pump for
domestic and/or stock supply
MH_ Well reported adequate for hand pump or well
bucket
()1 Well reported not adequate
| - X, No yield data available
Tuscaloosa e, Tan to dark-gray rounded chert pebbles, light-to dark-gray micaceous . Not shown on availability map. Water-bearing character not known. ( -
Formation 0-50 sand, and gray clay. Not exposed in quadrangle. Penetrated by wells at Benton. Formation is an aquifer in adjacent quadrangles. (D) """"""""" Dry hOIe
500
Water level contour
; = Shows altitude of the water level in gravel of Pliocene age. Contour
= T T All roc_I‘(s fbelclal\n(rj t‘.;‘le Cretaceous are of Paleozoic age and are the “bed- interval 10 feet; datum is mean sea level. Water level measurements
g . : rock’ of well drillers. taken in September 1961
. . . . I T
o Mississippian —L—T ) . . Not shown on availability map. Water-bearing character not known. S N L Y et < = v { 2 5, ot LT . b
n limestones = : 14? 0-150 Dark-gray to black fine-grained cherty limestone. Deeply weathered chert Not exposed in quadrangle. Exposed in outcrops east of quadrangle. Cavernous limestone and chert residuum water bearing in quadrangles - . X . - 1 g s A g i, R : ) ok EVIW gL s & QUALITY
3 undifferentiated [ —T T residuum in places. east and north. ) £ = - \> ' 3 : . : - 2257, : “ () iy g : h- % = o
%) — : | AL ) 20/ 5 B ) : ; ’ z 0 s R : )
= T T ; s ; : . | { 4 : / ,
s  ——— 2 Ii > U . 2 : - ) e ( of : Al -
8 T T . : 2 . 5 o Ao ; P ,
=== 5 " TR e A B s ., () eV ) ‘ == ).3}""'—*
] % ' S = TN » ¥ = A S\ Chemical composition of dissolved solids
é _1_13 L_:_‘ - ) : Figure bet:ween circular diagram {md well sm_nbol refers to a'i.uzlysis
z Devonian rocks ["C— T &TH o .00 Dark-gray to black shale in upper part of Devonian System. Light- to Not exposed in quadrangle. Underlies the McNairy Formation west R st of PeNBDMI niap: WWEISELeaning SKepsotey et ks € nler: iy taln o ol oms. DNpERG GPNE Tine o esiier of okl
(>J undifferentiated 21 - dark-gray cherty dolomitic limestone in lower part. of East Fork of Clarks River. Penetrated by wells in adjacent quad- D:'vo_man Inmestope i=an aq"'“:' " a_d]acent_quadr:nglels and/iprob- ! diagram is carbonate hardness (calcium magnesium hardness, as
o} T S - rangles. ably isiwater bearing at some plages i Hardin Guadrangle; ) (CaCO3) in parts per million; figure below line is dissolved solids in
) I ( 3
(=) AT = _ A parts per million. Hardness of water is classified by the U.S. Geological
T = L‘ A;LT N\ | Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard; 121-180
AT — T DD AN 4 ppm, hard; and 181 ppm or more, very hard. Dissolved solids in
— [AI ) L ; ‘Sl ), partial analysis are computed from specific conductances and are only
= L\ N\ & A approximate values. Areas of the segments of each circle are propor-
h b : : ‘ = ,}r@f . tional to the mineral component in the dissolved solids in the water.
.V A 36045 ke NN i AN S8 SN R i X | OO NG )it SN Sl SR £ 36°45 Percentages are computed from equivalents per million of the anions
1Age undetermined. Estimates of age range from Pliocene or older to Pleistocene 88°22'30” CALLOWAY CO 14 20 Kimpp (PEXTEREGHED 15 17'30" Kmp 88°15 and cations. Calcium and magnesium are shown as one segment in
2May contain beds of Clayton age at the top . partial analyses. Nitrate shown separately if present in amounts
Sa;egonigginceaslsseixZ;le{é\gihonty and FIGURE 1—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS AND A SPRING, AND QUALITY OF WATER Hydrology by L. M. MacCary, 1961-62 BT T 5
EXPLANATION The Carter Coordinate System letters and numbers used to 4° SCALE 1:24 000
designate five-minute divisions of latitude and longitude 1 % 0 1 MILE
TT —_— — o - - o g R i v ==
] 5 i T lm ;:_:__1 v VY - "IH% =C. ‘ are sl;aov;r‘\ glpng the margins; tick marks indicate one p E E I = I : | : I T — =
© o0 L [ —— —— o A i | 7. minute divisions £lls
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FIGURE 2—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF THE GEOLOGIC FORMATIONS g 3 AEDRONIFIE MEAY e ——
600’ X o DECLINATION, 1964 QUADRANGLE LOCATION ~- 600’
gm . % EXPLANATION
- ) QTg oTe § W Qal ______ Alluvium of Quaternary age
. _— & = Tg Gravel of Pliocene(?) a
500" — e e Wl s Pliskesel el - T3 /\3/\/‘\%«\,\/\/\/%//\'\/‘/‘ 500 $p§ Porters Creek Cla)(r ())f f’:,leocene age
E - Km______ McNairy Formation of Cretaceous age
2] s e - . .
/ Tpc ES i ~Perched water table in McNairy Form_a_tlon Kt ___ Tuscaloosa Formation of Cretaceous age
400" Piezometric surface of confined water in McNairy Formation s e - o e P e 7— BT = _T_ 400 Mu. - Mississippian limestones, undifferentiated
S = T _ . . lay bed in McNairy Formation Du ___.__ Devonian rocks, undifferentiated
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FIGURE 3—GENERALIZED GEOLOGIC SECTION ALONG A NORTHEAST-TRENDING LINE FROM SLICKBACK ROAD TO OLIVE
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