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GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS EXPLANATION AVAILABILITY OF GROUND WATER IN THE
I . HEATH QUADRANGLE,JACKSON PURCHASE
- THICKS The water-availability areas on this map show the occurrence and
BB NESS availability of ground water in the shallowest aquifer that may yield REGION, KENTUCKY
5 E 8 FORMATION SECTION IN ’ LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY adequate amounts of water for domestic use in each area. As con-
|l ol o FEET sidered in this report, an adequate domestic supply will deliver .
approximately 500 gallons per day from a well equipped with a Large undeveloped supphes of ground water
. B itets mhiarisin by, deoer aquifers wihss geclogic And mates. are available tor domestio dnd. Industrial wee 10
c Water bearing in unnamed creek north of White in southeast g \ ‘ s 1 r s ( d €1~ i
§ Alluvium Clay or silt near the surface grading downward into clayey Occurs in upper reaches of streams. Rests on rocks ranging in corner of quadrangle. The saturated thickness is only a B ‘ \ : Ss< bearing properties are described in the generalized columnar section the area of the Heath quadrangle° This atlas,
(14 gravel and (or) sand. age from Eocene to Pliocene(?) and Pleistocene. ::ew feet, ang wells probably will be completed in underlying i N ( one of a series that includes the entire Jackson
e} ocene sand. : R .
& w Purchase region in western Kentucky, presents
£ N o nontechnical information about ground water in
8 an area west of Paducah, Ky.
-g Lake . Occurs in the lower reaches of West Fork of Massac Creek Small gravel bar north of Maxon Crossing may yield sufficient . AREA 1 . , W . .
& deposits Clay and silt. Gravel bars across upland streams. downstream from the 350-foot water-level contour. water for domestic use. Subject to flooding. Water in Quaternary alluvium The water-aval]_ablhty map is a graphlc rep-
No wells tap the alluvium mear White in ‘the southeastern part of the : :
quadrangle. The zone of saturation extends downward into the under- resentation of the occurrence and quahty of
> | e j 255 igg ‘« é}! lying lEocene sanz ughich is ;bm;clt 40 feet thick. F;ozwtf}ebeé of satu%tetd water in the shallowest aquifer that may yield
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b4 S Loess s S | 0-177 Tan to gray silt or clay Covers all upland and sloping sides of stream valleys Not an aquifer. When saturated by rainfall, transmits water \ S & y > ¢ . et 5
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o b — aply X ( Ps \ X 2 o = aprgs 'ﬁ N Y o y map and a study of data on wells near the site,
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oo — — Gravel deposits and silt rest on several surfaces cut into rocks adequate for domestic use, but probably will not meet peak ‘:ﬂ - P IS r( / - , T ~e Tank / &’/‘t | g ) ) AREA 2 ) T_he chem}cal quahty of the water is shown by
] & i i # —_ d and — ranging in age from Cretaceous to Eocene, based on auger demands for a modern homein area 2. Locally, gravel 39 . f b YIS\ o \| / = Water in Pliocene(?) and Pleistocene gravel circular dlagrams.
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F— — ~ g & gat minute.) The saturated thickness of the gravel, based on augered test d v 1 s h d
4 e holes, ranges Srom 3 to 40 feet or more. The aquifer is developed mostly ustrial uses, Wells tapplng the Eocene sands
4 y 77 8 by small-diameter bored wells, but these are being replaced by 24-inch- may y1eld more than 500 gallons per minute,
; P ' diameter bored wells or by drilled wells i e i
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0 O 193 S saturated sand, is present at the junction of
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g 5 o [ il Bethel cn/” 37 5 AREA 3 Wells in Eocene sand north of U.S. Highway 60
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o the water-table contours of 320 to 350 feet north of Graham- Y Tu = —7 P) y Sﬁ Bavou \ \ O SN L than 100 feet below land surface
s . . . . ville and northeast of the Old Kentucky Ordnance Works may i . // 7/. y ) % /) i " ; The Pliocene(?) and Pleistocene gravel will
= Continental terrace deposits lying on two irregular surfaces supply sufficient water for domestic use. Largest yielding <0 NS \“&‘»/\ Abundant quantities of ground water are available in the Eocene sands at >
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silt one such channel occurs north of Gr_ahamvulle (see cross about 40 feet and is thinner on the slope between the water- underlying Portgrs Creek Clay._ The water in the bqsal §an¢.l, confined A hick £ 3 40 f B d _
section). In the Pliocene(?) and Pleistocene water-avail- table contours of 320 to 350 feet. Several wells in adjacent by beds of clay, is under artesian conditions and will rise in wells to 1n thickness from o to eet, based on a spe
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3 TS W, 30 Water in McNairy Formation gravel at higher altitudes near Grahamville and
Q< In the morthwest part of the quadrangle, the Porters Creek Clay is : :
g § present at a shallow depth, and the thin overlying Eocene sand yields from the MCNalry Formation below the gravel'
=~ little or mo water. Wells in this area are drilled into the Mc Nairy : .
a Formation underlying the Porters Creek Clay. Two jetted wells yield Several wells tap the McNalry Formation and
2 adequate supplies for domestic use; one drilled well supplied the now : : _
abandoned Kentucky Ordnance Works from sand in the McNairy Devonian rocks inthe northern part of the quad
5ormatioz. The extent of thinning of the Eocene sands has not been rangle, but little is known about the yie]_d of these
etermine :
aquifers.
s Area boundary The quality of the water from the Cretaceous
o5 — and Tertiary sediments is excellent for most
= 35 .
g T8 & uses. The temperature of the ground water is
An excellent aquifer south of Childress Road. Most wells e §§ Oil-test well approximately the annual mean air temperature
obtain water from the Eocene sand at depths as great as W S Figure below line is depth of test well 60°
230 feet. Wells in the southern part of the quadrangle O g of F.
should be capable of furnishing domestic and most public = N 7 Q =
) ! ) and industrial needs. The upper sand thins north of - Theater ,0° B 020 The quality of the water is the same in each
& J Red, brown, or white fine- to coarse-grained sand. Beds of Underlies Pliocene(?) and Pleistocene gravel and younger Childress Road and may require wells to be deepened into ® Test hole , ) £ 1 o d
< OI 8 ;’\'t t d' K | are distributged e random. deposits. Exposed in creek beds and railroad cuts in the the basal sand. The water is slightly acidic, soft, and gen- 3 . - ) Of the various units o the P locene( .) an
E & white to dark-gray clay . southern half of the quadrangle. erally contains less than 0.3 ppm of iron. An iron content s I oparlabiléty area 5, only depth of text ole ts ahowon Pleistocene gravel, The water is moderately
w of more than 0.3 ppm imparts a disagreeable taste to water 5 .
[ and may cause the staining of porcelain and textiles. The 8 Sxtumatd Biisk ¢ 1 hard and has an iron content of less than 0.3
analysis of water and owners’ reports of their water shows aturate 1ckness ot grave g .
an objectionable amount of iron because of the reaction E Depth to base of gravel ppm (part per mlll%OI:l). Iron in exeess of 0.3
E, between the acidic ground water and the steel well casing 28 — 68Tpc————Geologic unit underlying gravel (see aquifer ppm may cause stammg of porcelam and tex-
2 and pume apparatus. 75 symbols below) tiles, The water from this gravel has a higher
: + Depthiat test hale nitrate content in this quadrangle than that from
o Sand o 5
3 and S 5 the older aquifers.
5 clay m I ]
g A Water well The water from the Eocene aquifers is soft,
§ g By D;rfblllicju Z: i;t;ed well, generally steel or plastic casing with well screen low in dissolved SOlidS, and Sllghtly acidic.
= 2 B, Bored or dug well, generally 24-inch concrete tile casing or 8-inch Water samples collected from plastic-cased
: FURARPd claly ope,open of the bottois wells (4-inch diameter) have a much lower iron
— . content than those from steel-cased wells, Most
Aquifer (see below) ; 2 i
/ T e ot e et B of the water that is pumped from 2- to 3-inch
- ,———Water level, in well, in feet below land surface; i g 3 :
x QTg—17m (P)\ m, if measured, r, if reported -]'etteg Wellcsl” equipped Wltl'.l Stleel Casings anc}f
e 230" 230" 23 Yield, in gallons per minute, or adequacy (see ] BUESEL I‘(? P umps. Centa’ng large Reuts o
2 o G G below) iron and is not typical of the water from the
== B e : Depth of well, in feet below land surface Eocene aquifer. Many 2- to 3-inch wells have
= ably will not yield as much water as the overlying aquifer. ] ’ K _
= Most wells obtain water from sand lenses within the clay - 3 been abandoned because of the hlgh 1ron content
e and from a basal sand. The aquifer may furnish sufficient 3 o = )
:—_——/ — White to gray sandy clay, clay conglomerate and boulders, ) ) . . water for domestic and locally will furnish water for public i Ti AQUIFER SYMBOLS and the owners have had to buy water from
— — + scattered clay lenses and lenses of coarse red sand. Black Underlies the main body of Eocene sediments in the southern and industrial needs. Most wells will tap this unit north of = Es ()] - S| S Sand and gravel of Pliocene(?) and Pleistocene water haulers for their cisterns., No water
- g= to dark-gray lignitic clay, silt, or fine-grained sand. A bed part of the quadrangle. May be exposed north of US. Childress Road. Owing to the lack of subsurface data i o age : : :
= of coarse-grained sand at the base of the Eocene sequence Highway 60 in several creeks. along U.S. Highway 60 west of Barkley Airfield, the separa- g 5 T Sl ot Bvestie e, urdiTRere e samples were collected from jetted wells in the
is apparently discontinuous. tion of the lower and upper Eocene aquifers is in doubt. A W 39 T (‘: ””””””””” Portars, Creak Cla ’of Paloscinic ags Eocene aquifer
thick coarse-grained sand at the junction of U.S. Highway § gg Kf')n ””””””””””” McNair Formatig’n of Cretaceousga " *
= 60 and Ky. Highway 996 may be either the basal sand of I B | e et D ry K diff tiated g One water sa le collected fro a 2-inch
_%Q?(: the upper unit or a sand within this unit. The water from A ]/ SRS . evanian rocks, undiiierentiate a mp m =
— — this unit will be similar to that from the above unit. 4 i TP TR Brackets indicate probable aquifers where not well in the McNairy Formation has an ironcon-
— — definitely known
= . tent of 1.2 ppm and a hardness of 138 ppm.
Water from one well tapping Paleozoic bedrock
YIELD OR ADEQUACY has an iron content of 1.4 ppm and a hardness
= . ' i) T Gallons per minute of 124 ppm.
2 Port = — —] Dark-gray, slightly to very micaceous clay Fine-grained UanherliEz t::eer;tézeirgzsg;a?egslf 2):1°etﬁ: ng;trllec:’sté?I;:;n\g:Iae. £t e Wl repioriay stequate Y wor iy Low
@ orters | — — — ¢ , . 3 e Eoc y ; . : . :
Q Creek Ee= e = 12?)%' clayey sand, commonly glauconitic, in the upper part. throughout the quadrangle. North of Barkley Airfield the No:vzr:lji(:\:'f:éhif;‘:tgzc:jstlheeCT:tvaecr:s:; g;r\:ldaster between the 15 Wgﬁrg:;‘g:tigi((izl(‘])uf::lf(oiutl))agllir — The followmg table shows the iron content in
< Clay d Glauconitic sand and clay at the base. Porters Creek Clay is overlain by Pliocene(?) and Pleistocene : ¥ T s bandoned ob dostroved parts per million and the hydrogen-ion concen-
o gravel. Formation thins north of Grahamville. [ -) | U — andoned or aestroye .
tration, expressed as pH, of the water analyses
350 shown by circular diagrams on the availability
Water-level contour . _ map. A pH of 7.0 indicates neutrality of a so-
Shows altitude of the water level in the main zone of saturation. Queried . . s st
Dark- to black clay interl inated with fine- ined d X . where indefinite. Contour interval 10 feet; datum is mean sea level. IUtlon- Values hlgher than 7.0 denOte alkallnlty,
L i i Capable of supplying adequate water for domestic and small Where impermeable sediments occur in the subsurface at the altitude of $ s 43
0 Mica and lignitic material are common. Clay is the most f : ; ; 4 A A : values lower than 7.0 indicate ac1d1ty. Corro-
3 . . : . : commercial uses. The water is slightly basic, hard, and
2] ) McNairy common lithology in upper part; sand and clay alternate Underlies Porters Creek Clay in most of the quadrangle and . . the contour, the water is confined beneath and will rise to the altitude . .
= S F tion?! 300° i 4 : - Pli (?) and Pleistocene gravel north of Grahamuville commonty centains mete then 0.3 ppm of 1Fon. Fropey of the contour in wells penetrating the underlying saturated zone. The siveness of water generally Increases as pH
o 9 ormation throughout the middle and lower parts; sand generally locene(?) an eistocene g . constructed wells in the basal sand may yield more than depth to water is the di % t, bet the altitud th t
'a”) £ present at base. May contain lenses of sandy gravel near 100 gallons per minute i ep water is the difference, in feet, between the altitude of the wa er= decreases.
b4 = base. : ( level contour and the land surface. Water-level measurements made in
il the summer of 1964
hd (]
ol 8 s
° 5 e Analysisi 4 | 5 | 31 4| 5|6| 7| 8| 9|10
Tuscaloosa s White rounded pebbles and cobbles in tripolitic matrix and May occur in pockets in the eroded surface of the Paleozoic Water-bearing character is not known. Generally this unit is § number
Formation ’ lenses of tripolitic clay. rocks. a poor aquifer owing to the clayey nature. o c(};‘g:nt 014 0.03 1011 0.28l011l056] 1.2 | 1.4 |0.08|0.11
9]
All rocks below the Cretaceous units are of Paleozoic age and g pH 6865 (79|67(69|74|76|176]|68]17.0
are the ‘““bedrock’ of drillers. The upper surface of the s
‘““bedrock’’ is deeply weathered forming a chert rubble which
E consists chiefly of angular or subangular chert blocks in a Analvel
o matrix of tripolitic clay or a clay where shale has cropped nalysis 1111213141516 |17 |18
. out and weathered. number
2 Probably will vield large quantities of ground water for Chemical composition of dissolved solids Iron 111014 ]042] 079 |0.09] 7.8 | 0.20 |0.13
g ) T Present at great depth throughout the quadrangle. Consoli- domestic and public supplies from graveli-llke .chgrt rubble Figure between circular diagram and well symbol refers to analysis content
= ARSI G : Argillaceous siliceous and cherty limestone interbedded with dated marine sediments underlying Cretaceous deposits. g"d a 'elfie' am;",::t fgm: s°:(“t't°',‘_|a' ‘f(‘r’,e,'_‘,'."iss'",:'mfsfzeﬁ,; 3 number in table at end of text. Figure above line at center of circular pH | 75|61 |63|—]|65[63]|66]68
Mississippian T o 500+ dark-gray chert. Limeastoie may be finely to, coarsal The pre-Cretaceous erosional surface slopes south on ne well tappe € bedrock.at Hea 1gh School, but I ® { ; S 2, diagram is carbonate hardness (calcium magnesium hardness as
=] rocks, = Ill = ta?linz Blaék micaceous carbo);aceous fiisile shale Y truncated subcrop of northward-dipping Paleozoic rocks. has not been used since 1954. . The: water is hard and i X I R \/ﬁ W CaC03), m ppm (parts per millibn}; figure below line is dissolved
<Zt undifferentiated " ]“ - . <y ’ ’ contains objectionable amount of iron. 3% ‘ ; Y ) Q > < N PN \’{ k\&\) | /( N A% solids, in parts per million. Hardness of water is classified by the
= s — S ! 'y N\ \ R A o ® ﬂ\z\ (S N BN A S NI 7% N U.S. Geological Survey as follows: 0-60 ppm, soft; 61-120 ppm, mod-
< =7 —— %Sg AN N W \ NN \ § ) Y nﬂ[‘v L GAEXN D99 ‘\j O o ke cah Pt erately hard; 121-180 ppm, hard; and 181 ppm or more, very hard.
g e e = I 00 0 ) 5 RN NN \ \‘ &\ \ L& s & Qs\ﬂ A S\V/ ,ig’) : Q\ > j\m A =09 PR \ d / 60, | % Dissolved solids in partial analyses are computed from specific con-
—— 37°00 1 ! + ) o . ' - p =t ! 1 - = 37°00 ductances and are only approximate values. Areas of the segments of
> T T p ; g e ;
'aJ == = . 88°52'30" 8 OVELACEVILLE 27 MI 50 0.4 {Aﬁ/o%:%fsoggﬂyua é%iﬁﬁgiﬁfﬁlw 4730" 9 +LOVELACEWLLE e I T bl 19868:‘:45’ each circle are proportional to the mineral component in the dissolved
L : — Hydrology by T. W. Lambert, solids in the water. Percentages are computed from equivalents per
—_— 0°S Geologieal Survey, 1885 MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER elilion of the anions amd eations, Calaim and Fagwesiim G AN
I TH .C t gC dinat y's tem letters and numbers used to as one segment in partial analyses. All wells sampled contained less
. . . € Larterroordinateoystem Jeticrs.a u o SCALE 1:24 000 than 45 ppm of mitrate. Water containing more than 45 ppm of nitrate
! May contain beds of Clayton (Paleocene) age at top designate five-minute divisions of latitude and longitude 5 N " s
et Lo 1 Y 0 1 MILE may cause a type of methemoglobinemia in infants (‘“blue baby” disease),
are shown along the marging; tick marks indicate ane- = I { I { : { I  —— —— ) sometimes fatal, and should not be used in infants’ formulas
minute divisions 4 ,
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