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GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS . ' 36752130 - EXPLANATION , AVAILABILITY OF GROUND WATER IN
Th;v :ivlzﬁzl'i-?vz}la lltydare:s Qnticlhlshrri?p show t}'lt? occurrence and THE WESTPLAINS QUADRANGLE, JACK-
T e y of ground water in the shallowest aquifer that will yield
=815 NESS, adequate amounts of water for domestic use in each area. As SON PURCHASE REGION, KENTUCKY
g |5 FORMATION SECTION | (| LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY considgred in this report an adequate domestic supply will deliver
»lo|o FEET) approx1m(;1tely 500 gg]lons per day from a well equipped with a power
pump and pressure-distribution system. The shallowest aquifer is ici i
underlain by deeper aquifers whose water-bearing properties are ; e supphe:.s - grqu nd wat.er for domes-
described in the generalized columnar section tic and many public and industrial needs are
available in the Westplains quadrangle. This
atlas, one of a seriesbeing prepared to describe
: in detail ground-water conditions in the Jackson
AREA 1 s : :
Water b Bentesmary allevivon Purf:hase region, presents .nontechmcal infor -
‘ Lagge-tliciazgter we{dls'zin the.vallez'/bs of Mauﬂ}fldlg‘r’eek and of West Fork mation abOUt g]'.' ound water in an area northeast
Water bearing i t of th d le. Th tar tabl arks Rwver and its major tributaries should yield sufficient water of avfield . 3 &
b ?se:le:ra?anngdmsﬂgasceoin 'ceh;l L'I:r;:?gsfreamev:;e:;, aan:: j_”ordan adequate domestic supply from the alluvium. If the alluvium M y 1 Cpl K);l ’ for ;:llse by well drlllers, land
g ground-water discharge maintains perennial flows in May- o4 I;’.y or yzel.dis only small amounts of water, wells may be. deepened owners, an other well users.
& field Creek and in West Fork Clarks River and its major ':lzdt:m sufficient water at shallow depths from the underlying Eocene M 11 : h d 1 1 &
] ) ) tributaries. The valleys are sparsely populated, in part ost wells 1n the quadrangle are less than
g . ] ’ Tan tq gray silt and clay near the surface; grades downwa;d ills th " £ the | freams: and their tributeri because of the often swampy conditions, and few wells are E E 200 p d d b q %
. Alluvium = 0-50 Loa::ty and sandy gravel. Gravelly beds common near the Fills the valleys o e larger s eir tributaries. known that tap alluvial deposits. Springs or seeps are eet eep and o tain groun water from sand
> c : s common in the valleys of Spring Creek, Trace Creek, and Tu i =
E § probably are present in Panther Creek. The quality o'f the t\\ Of Eocene .age' - few wells - the bqttom land
Z | % ground water from wells tapping the alluvium has notbeen | [ 5 _fall)) —easem—eadii oA o AREA 2 areas obtain ground water from alluvial depos-
5 ° tested; however, water from spring 5 is of good quality and , itS
> L similar to water from the Eocene deposits. ) ) Water in Eocene sands ) .
< Diagonal ruling shows areas where the water level in . e : )
o wells is more than 100 feet below land surface The water-availability map presents infor-
Furmlshel;v szfﬁ‘cietr;bt watetr forhaz; a}e%ate ?mestlic s’?ml)(liybin all tbz mation on the occurrence of the shallowest
area. ells in the western half of the quadrangle should be capa s :
of supplying most public and industrial needs. Yields presently as gI'OUIld water that W]'ll be adequate for domestlc
i | great as 200 gpm (gallons per minute) are produced. The potential i ili i
2B i e e o i use, {&vaﬂablllty of groupd water at a particular
2 Yields from wells in the eastern half of the area probably will be inade- locat}on may be determined by the area pattern
> quate for public supply or large industrial uses, but may be as great :
§ as 50-100 gpm if sufficient sand is penetrated. If large yields are on the map. The map explanatlon and columnar
g needed in the eastern half, test wells should be drilled to the Porters section br]_ef]_y describethe wa[er-yielding prop-
& Creek Clay to determine the amount and character of the saturated " S "
S\S/S\ ﬁ? \s? : sand above the Porters Creek. Larger yields may be produced from erties of the formatlon. Chemical analyses of
75 37 wells drilled through the Porters Creek Clay to the basal d of the
% does m 355 0 0-9' Tan to gray unstratified silt and clay Covers all upland areas; locally absent along steep valley Not an aquifer: When saturated by rainfall transmits water ’: McNairy Formation Y asal sand of w.ater from. wells are represented on the map by
8 S ?S/S ﬁ/{ ﬁ : walls of the larger streams. to lower aquifers. i Dr’ille.? well%’a’r}f ;nost common where the depth to water is more than circular dlagramS. The apprOXirnate depth to
g 7 P 100 feet. oth drilled and large-diameter bored wells are common : *
] = = - where the depth to water is less than 100 feet. In many areas the water can be calculated by SUbtraCtlng the alti-
o == loose, water-saturated Eocene sands “heave-up” into the bottom of tude of the water level (as shown by the water -
== large-diameter wells and the sand is drawn into the pump. Placing 3
= = fine, washed gravel in the bottom of such wells, either when the well is level COl'ltOUI‘S) from the altltUde of the land
— . drilled or after cleaning the sand from the well, often keeps the sand
Gravel % Tan,‘;e;(:a a;nd ?ar\?trllln 22::; gs;i\zietviiﬂ"c]rr::':lyeiab?:sy’sg;:g":)gr Overlies Eocene sediments in all of the quadrangle, except The water table is below the base of the gravel deposits in Jrom entering the well and alleviates the problem surtace.
g e g u:Ilow t: grown ysilt wind s B Ap S ‘cHerasl below some of the alluvium where it has been removed by the entire quadrangle; therefore, the gravel is not an
?:’ and 0-90* 3t,rending northeast-sou'(hwesty from 'well 3 is filled pre- efosion. : Meont e)‘(posure.s are gravel or gravelly sand; the aquifer. Cemented zones at the base of the gravel may The maXimum y1€1d Of wells tapping Eocene
) clay! dominantly with fine-arained. micacecus sand and silt with finer grained sediments in the upland areas are generally perch water locally, but no wells are known that obtain : . i
§ aogr:\:;zrl'l b)éc‘jmat tr:r;ebgse ; and and silt wi concesied by loass; WateF fom & perchid Zone. sands is not uniform throughout the quadrangle.
& Area boundary The Eocene sands thicken from east to west,
- and the maximum yields of wells generally are
50" 50’ 047 .
Test hole greater toward the west, Wells in the western
Figure below line is depth of test hole half of the quadrangle, tapping sand in the lower
art of the Eocene Series, have relatively large
eD p ’ g
Water well capacities, and yields there may be as great as
D, Dr:}lll:?o or jett::ii well, generally steel or plastic casing with well screen 500 gp m (gallons per miHUte) or more, The
on wer e : # :
B ; Bored or dug well, generally 24-inch concrete tile casing, open at the largeSt known yleld from the .thlc?ker sands is
bottom . from the Hardeman Water District well near
Spring Hardeman School. It has been test pumped at
] 200 gpm with a reported specific capacity of
An e)l(lcellent aquiferfin aln::ost all of the quadrangle. Most 2 & 26 gpm per foot of drawdown, Wells in the thin-
wells obtain water from Eocene sand at depths as great as S Stream i ite : :
e ot el T Eaams R e iy N e L ner sands of the Eocene Series in the eastern
of the quadrangle should be capable of supplying all do- S Aquifer (see below) half of the quadrangle should have lesser yields,
mestic needs and most public-supply and industrial needs. o Water level in well. 3u fost bel land ith . f ab 50 100 1
Red, tan, and white sand, fine- tocoarse-grained and light-to Underlies Pliocene(?) gravel or Quaternary alluvium through- \:sz‘lzlasu:;i)haebﬁ/o:v?nenﬁr;?:lgr;:gén:::olgn?;e :fasvtz?;rh?:)f; ‘I’ e 1?ace°: r,i}nre;irtedow s v e o ) gpm 2 Ong the
g :ﬁ;k:g::re;:;?'stg:n:r:'ighmvni';yi?f‘:;Tiocuur,'éisno:in_tri: out the quadrangie. Exposed in creek beds and road cuts public and industrial uses. However, the supply of water {2 (27 SIS A STAN: LS e L_ 102r P) Yield i 1l ) . d easternmost edge of the quadrangle' Greater
7 cleaenest ycoarsesz sandgappears tonbe ot e basge i except in the higher upland areas. Largest exposure ina will be more than sufficient for domestic or light industrial 192 — TR Rl perbenlnnute, il el yields may be available, however, from wells
. oy ' clay pit near Hopewell Church. use. The water is slightly acidic, soft, and generally contains (see ow) : he d : s :
I ’ less iron than 0.3 ppm (part per million). An iron content l___ Depth of well. in feet below land surf: penetratmg the eeper MCNalry Formation in
a>: .g of more than 0.3 ppm imparts a disagreeable taste to water el ik WS Mt this eastern area
< = and may cause staining of clothing and utensils. The analysis —~ ¢
pn_: : Sand of water from some wells shows an objectionable amount S d :
i _‘»;; i of iron because of the reaction between the slightly acidic X e AQUIFER SYMBOLS Present withdrawals of ground water from the
d wat d the steel ] i d 3 i : s s €3
- clay ground water:an e stesl well casing and pump apparstus § 3 : Qal oo __ Alluvium of Quaternary age Eocene sands in the area are lnSIgnlflcant com-
g S S L Sand of Eocene age pared to the large amount of water instorage in
g YIELD OR ADEQUACY the sands. As a result the Eocene sands should
(60 Gallous per mibibs wiiewe known be capable of supplying all foreseeable public
(P) oo Well reporte:id(ad;equatl(: for plower pump for do- and domestic needs, and many industrial needs.
mestic and (or) stock supply :
(5 )| Well reported adequate for hand pump or bailer Exc'ess gr Ounsi water draln_s from the Eo Ce.ne
¢ Abandoned aquifers continuously, maintaining perennial
(K)em o mmmis mmree No yield data available flows in Mayfield Creek and in West Fork Clarks
400 River and its major tributaries. As anexample,
N Water-level contour, August 1963 the flow of Trace Creek at Clear Springs was
“““ S';olmgmtm ogzz;eersze:;l inc%ofrt%:::zf%ef;’ft tze tQuagemarz/ measured in order to determine the amount of
3 et; datum is mean 2ty :
Little is known about the hydrology of this unit. The deeper = L oon Level QUALITY ground warer dralnlng from the aqu1fer When the
1 Black to gray clay, probably Iignit_ic, with fine-tocoa.rse-grained Underlies the main body of Eocene sediments in most _of tl.1e wells at Hicksville yigld good-quality_water from the sapd i, creek was nearly at base ﬂOW, The ﬂOW on
S sand layers. A coarse-grained sand bed is present, quadrangle. Exposed along Ray Branch and possibly in at the base of the unit, but the sand is reported to be dis- =3 .
"c.; apparently discontinuous, at the base of the unit. other areas near the valley floor of West Fork Clarks River. continuous. The water is slightly acidic, is soft, and contains 2y June 8: 1964, was about 400 gpm, derived almost
less lcon than 0.3 ppm. 82 entirely from ground-water discharge in the
2 . .
g Trace Creek drainage basin,
QX
~~
The water-bearing characteristics of the formations below the The temperature of ground water from the
- . IS i e , | Eocene Series have not been tested in the quadrangle. D D Chemical compositi ¢ dissolved solids Eocene sand is about 59°F.
c ight- to dark-gray or black, slightly to very micaceous clay " ] . position of dissolved soli
I} © Porters . é : . R Not exposed but underlies Eocene sediments in all the quad- - R0 . < : x
8 1_3, Creek ;V;:’hs fi'r‘n:r-‘;oumeg:Uf:r-tgfag:dé C:irt’fjcmsonlg glau:comtn‘;: slanc':l( canale. Tius ioworstine b besn censbaked by anli s few ' 47'30 47'30 Figure between circular diagram and well location refers to analysis The following table shows the iron content,
|3 Clag pper part. uconitic sand or clay and blac test holes in Casey Bottons in the Westplsins qusdistigle. Tha Porters Oreck Tiy abnerally i nat S SUEISE number at end of text. Figure above line at center of circular diagram i = s
& clay at the base. . : 18 car(bonate ha’r"dnlelss (calcium magnesium hardness as CaCOy), in in parts per million, and the hydrogen-ion con-
ppm (parts per million). Hardness of water is classified by the U.S. i
Geological Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately centration, expressed .. pH’ of the water ana-
hard; 121-180 ppm, hard,.' and 181 ppm or more, very hard. Figure lyzed and shown by circular diagrams on the
below line is dissolved solids in parts per million; dissolved solids, in : : 2
partial fmalyses are computed from specific conductances and are only map. A pH of 7'0 indicates neUtrahty of a solu-
ool vompanses, The samients o coch circe areproportonal o e tion. Values higher than 7.0 denote alkalinity;
Dagr:(a-ﬁr:g ;gnbc:?fl:(igéa:n'gtl?:nai;?énr:f:t:r\ilgltzg;rr::Jg.m%:'al;ni‘; Sands in the lower part of the formation may be capable of f;meztiﬂ:zﬁpg xﬁm ?f:zhe am::ns andtecattq;fns‘ﬁ Nit’raté 7le Values lower than 7.0 indicate aCiditY- Corro-
] McNairy 3 , t in th t: d dcl 1t t Not exposed. Underlies Porters Creek Clay in all of the supplying several hundred gallons per minute of water of . . in amounts greater than 5 ppm. Cal- : .
o |2 Formation 2 = aezu;g;nur:::elr:nid?il:p::é foa\ﬂrlerssgrtsa:nan(c:j aS);:d,e;r:ca’be- quadrangle; has not been penetrated by wells or test holes fair to good quality; however, the extreme fineness of the § NN and Wagnosium are shawm.as one sogoent i partiol. analyses. SIVENEEE Gf W SESSISRY SeCreites avpH
2|8 ably fine-grained, of varying thickness generally present in the quadrangle. sand may cause difficulty in completing wells. Water from WA contereing Ssii thon 45 ppm of nitrate may cause a type of decreases.
o |8 at the base. the McNairy commonly contains more than 0.3 ppm of iron. methemoglobinemsia in infants (“blue baby”disease), sometimes futal,
2 8 and should not be used in infants’ formulas.
sl EE e B IS RN VAS —~ (O R NI e R R T A S L TSN GOSNy T SN (O O N Analysi
W nalysis
8|8 1| 2|3|4|5|6|7|8]|9]10
(6]
s Iron 1o15( 027| 16| 1.4 |0.09]0.02| 18 |0.07| 52011
content i} 3 ) i
; . 41 6.1 (66| 68| 66| 6.0| 6.7 |59 | 59 |62
Not exposed. Present discontinuously farther east below . . pH 854
L“osr‘:la‘:ﬁ)s: Rounded chert gravel in a micaceous sand or clay matrix. the McNa'iry Formatiop and above f(he Paleozoic rocks. W;toe;rt.;e;ar;il:gg,az:thgi::ecrigl;ycg:‘):e?‘l; e (BES haoE
May be thin or absent in the Westplains quadrangle.
Analysisi 4 | 12 13|14 [15[16 | 17|18 |19
. A ~ A ' Iron 19 1910.06 | 3.6 | 0.34]0.08]0.09] 0.19 | 0.07| 0.14
All rocks below the Cretaceous are of Paleozoic age and are : ! content
= the bedrock of well drillers. pH 6.7 5966 |62 |66|60|64|65]| 65
E ) § I 1 5
z § = . = - AT 'l L Not exposed. Underlies the McNairy or Tuscaloosa Forma- In other parts of western Kentucky the upper part of the ISamgle from new well Wn.;h concrete tile caSing' which
< |ss Devo:nan TE=—Fr—y S " Sehee  Reskas . tion throughout the quadrangle. The Devonian rocks have Paleozoic limestone is water bearing; in the Westplains contributed excess alkalinity to the water
CZ) T s r?f‘f: S T T 100'+ ?oml e |mzs oret_an Ic b rot tah ),; eatierec, sl not been penetrated by wells or test holes in the Westplains quadrangle the potential yield is unknown. Water in lime-
S |63 "'nd.' eren: L L I& ractures and SDILTIONA! OPeNINES. B etep: quadrangle. The formation apparently dips toward the stone probably is not saline, but may contain sufficient
""3" 50 tiated 3 2 ' —— northeast and becomes thicker in that direction. dissolved solids to limit the use of the untreated water. =
g : L 1 : L T I =
] =  m— ot
. | . ll
i | . | .
T l : 1 : ll : i
1Age undetermined. Estimates of age range from
Pliocene or older to Pleistocene
2May contain beds of Clayton age in upper part
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The Carter Coordinate System letters and numbers used to . ;
designate five-minute divisions of latitude and longitude = 1 % ks ;'24 000 1 MILE
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minute divisions <||E . = =
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