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% o |G FEET The water-availability areas on this map show the occurrence and FARMINGTON QUAD NGLE, KE UCKY
availability of ground water in the shallowest aquifer that can yield . .
adequate amounts of water for domestic use in each area. As con- A pl'entlfu} Suppb’ of ground water for domes.tlc
sidered in this report, an adequate domestic supply will deliver needs is available in the Jackson Purchase region
approximately 500 gallons per day from a well equipped with a in western Kentucky. The increasing demand for
power pump and pressure-distribution system. The shallowest >
& frall ! N A : : i i i that
+ s aquifer is underlain by deeper aquifers whose water-bearing prop- wate'r N b e.xpand.lng econgmy has required
g & erties are described in the generalized columnar section, figure 2. special consideration be given to the water re-
g Water bearing in availability area 1. Yields adequate domestic Q g ; sources. To encourage wise development and
Flood-plain deposits in valleys of regional drainage system. supplies of ground water to dug or bored large-diameter i . v \ y "
g Tan to gray silt, sand, and silty sand with thin beds of clay or Alluvium in valley of Mayfield Creek is as thick as 20 feet wells commonly less than 20 feet deep. Jetted small- E conservation of: this r'esource, ]_nvest]_gat]_ons
© Alluvium 0-20' el S Al e e iy Sand linleoma arcas in extreme northwest corner of quadrangle; alluvium is diameter wells in areas of alluvium usually are as deep as < | planned and belng carried on by the U.S. Geo-
] y clayey P : y : thinner up stream and less than 10 feet thick in most tribu 60 feet and obtain water from sand of Eocene age beneath = i i i i
5 : h the Kentuck
8 tary valleys. the alluvium. One sample of water was moderately hard AREA 1 logical Survey in cooperation with the Kentucky
% and contained only a negligible amount of iron. Water in Quatemary alluvium Geological Survey are to expand the present
> ° The alluvium is water bearing at depths commonly less than 10 feet in scientific knowledge of sround-water conditions
% o Panther Creek and 20 feet in Mayfield Creek in area 1; where the stream 4 i3 g . g £ .
z S valleys have been eroded sufficiently deep to intersect the water table. and availability. This report, one of a series
x Q The ooy OJ; ~aturation, pr;bablg 7}": tiéan %Ogeet thwkéihi; ifntizluous that includes the entire Jackson Purchase re-
= Z tnto underlying saturated sand of the Eocene Series. ow large- . . : : . i
S _: diameter dug or bored wells generally are terminated in water-bearing glqn_’ provides detailed }nformatlon .on the avail
© N alluvium. Small-diameter drilled or jetted wells are cased through the ability of ground water in the Farmington quad-
] LA 1% alluvium and obtain water through well screens placed in the under- rangle
il Y, ! S lying sand. Enough water is available in the alluvium for a domestic gle.
EEERARN! — 2 . ; s
T‘ﬁ‘n"ﬂ' ( N\ e 2 supply; the underlying Eocene sand probably .contams sufficient )
i i ! ¥ ;m;’e“”;sﬂ’? a l“hﬂ’e supplllyb dT,'he a}l“mt“"‘ O“t"@de}:’{d‘l;zgvi Z‘;go:e The occurrence of the shallowest aquifer that
S T3 e ) Windborne deposits which tle the uplands and drape . ) . — o ater bearing where small bodies of water are perc - .
@ Iess 1 g ; | { ; ) i ! 0-10" Tan or buff to brown unstratifi ed noncalcareous silt and clay; et hiﬁsid:: IThi:k:;t innglaid: :rgded crracoved in Yields little or no water to wells. Probably transmits some : g tinuous beds of clay. These small bodies of perched water commonly may yield an adequate ground'water Supply fOI‘
o l ] ’ 4 | '_l may be reworked with gravel at base. places. water from rainfall to underlying aquifers. = are present only in rainy seasons and, although some of them may . . wn on a Water-avallablllt
8 NIHINE N ist through d they probably will not yield h wate omestic use 18 S0 Y
S | N persist through dry seasons, they probably will not yield enough water . . . .
r; —!—U-' H ! ! & Jor a domestic supply as defined in this report. To obtain an adequate Rap (flg- 1). The main zc?ne of sa'.curatlon that
z ] ﬂT[ § ‘ (2 supply of water, wells should penetrate through these perched-water part of the rock material that is completely
{ ! H : /7 < bodies and enter the main zone of saturation beneath the alluvium saturated with water--is continuous beneath the
W AN entire quadrangle and is as thick as 300 feet in
: l )m : ° - . ‘ .
N i some places. This zone is in sand of Eocene
i Akt N rolid s . .
= 4J; ' age in most places, but inafew places the upper
)} IHs 3
Q \v\/[\ . . .
Q < surface of the zone intersects the alluvium in
]
T AREA 2
Gravel Red to brown well-rounded to angular iron-stained chert Water bearing in availability area 2 and probably in other : . Perched water in Pliocene (?) gravel stream Valleys'
' pebbles and cobbles with some quartz pebbles in a medium- Stream-laid deposits in the uplands and formerly extensive small areas where water is perched in the gravel. Yields b3 ) . . -
< sand, = to coarse-grained sandy matrix. Sand is quartz or chert over the area. As thick as 50 feet; eroded thin or removed only small amounts of water to large-diameter dug wells; 2\ A :small body of water in Pliocene (?) gravel is perched above a.bed of clay
5 0-100 2at a depth of about 25 feet. The extent of the clay bed kno A 1 f th fulness of the ma
] and and occurs as matrix in gravel or as crossbedded lenses. in places. Exposed in hillsides, roadcuts, and tributary generally not adequate for a power pump and pressure- wnarea 2at a dept of about 25 feet. The exten .of clay vea 18 unknown S an example o e use e 9 P,
o clay, Iron-cemented zones in either gravel or sand. Discon- valleys. Rest unconformably on sediments .of Eocene age. distribution system. One sample contained soft water with and the boundaries of area 2 are ‘"".ly approximately located. The yield near Foster Pond in the northwest corner of the
8 tinuous clay beds in places. only a minor amount of iron. £ i of this body of water is reported inadequate for a power pump and i3 s N 5 o
£ g pressure-distribution system but is adequate for a hand pump or bailer. quadrangle, the conditions in availability area 3
i Tﬁe _body of.water 18 reported to be present even in the driest years. (see explanation of map) are shown. The water
7 : Similar bodies of perched water were located in two test holes but are ¥l £ f th : £
N\ P nut shown on the map because their yields are apparently inadequate table (the upper suriace o the main zone o
~ ?/77 fbor ah domestticb sumloly- ?dtheg[ bodies 0§ perczed wz:ltebrl maydbe é)reseﬁ saturation) is less than 100 feet below the land
SHO—C ut have not been located. owever, for a dependable and adequa . . e
‘.g NG supply of water, wells should penetrate the zome of perched water and surface, grgund water is obtainedby both Sma'll
n tap the underlying main zone of saturation and large-diameter wells, and the water-bearing
i\ A s . 5
VA sediments yield enough water for a municipalor
i 8 - ; : -
h [ industrial supply. The probably minimum depth
C T C Tu : : ;
, } f a well at any chosen site is the difference
42'30" i 42'30" o
l between the altitude of the land surface and the
1 Q .
f S0, AREA 3 water table at that site. Near Foster Pond the
] . Waterhin Egbcene sanzi Lot e difference is about 75 feet, which is the esti-
t agonal ruling shows areas where the water level in wells is more n P
) : 100 feet below the land surface. mated depth to water and the minimum depth of
: The Eocene sand is the shallowest water-bearing formation in area 3. a dependable well,
! . P
i 5 T} . upper part of the main zone of saturation is less than 100 feet below
i la 1d surface except in areas shown bydiagonal ruling, where the water 2 s
) ) ) i O 1 i\ tuble is at slightly greater depth. The actual depth to water is shown In a few places: discontinuous beds of Clay
e e et s i Ao, e 5 =f W G : Vi sy the water-levl dta relating to speciic wells o the map. Small  above the water table retard descending water
! . = ) > \ I 4 tameter drilled wells, generally more than 100 feet deep, are commonly
s tbaol:leedisw;liltshiannfoznf\eaélt-%lfa;::tlearnznsl:ﬁ(fia:eeIil:.mI:': :;att:; =100 ® D — constructed in areas where dry loose sand above the water table tends to above them. These"local occurrenc't'es of ground
i) White to light-gray fine- to medium-grained subrounded to Continental deposits exposed beneath Pliocene(?) gravel’in quadrangle, and the zone of saturation is probably as thick i 16 collapse while excaya?’ing la"rge-diameter wells. Because 37’.‘“[! diameter water, here called perched water,” are usually
s rounded quartz sand with discontinuous beds of light- to & 165 rosdcuts wid desber valiey Walls: THICKIBEE (s 25,300 feat. Lenses of clay!may confife the watef in local ° wells are usually finished in coarse sand for proper functioning of well : d te f d ti 1 1th h
o= olive-gray to pink clay. Sand is well sorted and coarse : ; : . o ; > lnadequate Ior even a domestic sSupply, a oug
cc Sand valFed. Ih Blices and oxidized 16 Shades 6f Fed i from about 300 feet in eastern part of quadrangle to areas. Enough water is available for either municipal or @ screens, the depths to coarse sand can be considered analogous to the & v .o
E 8 g and 300-400" gan. el ?S eyl );ilty p sandya bﬁi pini ismsr:'zz:r: slightly more than 400 feet in western part. Clay Ien.ses industrial s.upplies.' The wa.ter _is commonly soft gnd > depths of the wells. Large-diameter dug or bored wells usually are less the amount Of water avallable may be SUfflCIEYIt
< B £ clay and massive. Ironstone layers and' partially cemented E:Zefcjar:dal?irtwal‘t '? tlr;ecsub:grf?;:e b:ttwelegnhgas):)f:ﬁ: fne:er;’agly z;gr:'t:):nazldlc. l(')bjectlc>GnabIte amountst oft.lron than I,OOfeet deep a,m? are terminated 07&.ly a few feet belou_; the water for many uses in the home or on the farm.
e o beds of sand are present. Beds of lignite are common in feh ay 'Z rlee InsENEIcEEa i 4 % 38 et ".:‘Fe p afc.es' e table in almost any size sand. The main zone of saturation extends
7 g ol central parts of the quadrangle. an 0. part per million of iron in vo{ater, considered to downward to the Porters Creek Clay (fig. 3) and is as thick as 300 feet
- o be the objectionable limit, may stain the laundry and . P 1 d Ils in th . . .
plumbing fixtures. Nitrate in excess of 45 parts per \e in some places. Properly constructed wells in the main zone of satu- The shallowest water-bearmg formation
million was present in ane samals; more than this smouat E q ration should furnish enough water for either a municipal or an in- (aquifer) is believed to yield a sufficient supply
of nitrate is considered harmful in water fed to infants. dustrial supply i s
SO for domestic purposes, but should an additional
; source of water be required, deeper formations
Y . g X
5 Area boundary can be tapped (see fig. 2). The McNairy Forma-
Q 3 tion, an excellent aquifer in Marshall and Callo-
=] . " " .
Q { ~ way Counties, underlies the entire quadrangle.
N > -¢- —_— 3 i
> w 2808 It has never been tapped in this quadrangle
< 0 . .
g A £ - Oil-test well because the shallower Eocene aquifer offers
e g Fiasore hetaw e du Sapth of wull abundant water of good to excellent quality. The
. NS water in the McNairy Formation, confined by
\ . o5 the overlying Porters Creek Clay, will rise in
Teat. hiols wells to an altitude of about 390 feet above sea
Figure below line is depth of test hole level. The Tuscaloosa Formation may not be
= present in this quadrangle but is water bearing
& = in other quadrangles where the gravel in the
o i Dark-gray to black massive slightly micaceous to very mica- S’h\\ oD formation has been located. The Paleozoic rocks
Porters T — — c;gf:ecdla:{icf::;xi;::‘i?,“g;:;c:ntg;zg:;gsi:faﬁfrz; Marine deposits concealed bene.ath sedim_ents of Eocgne age. Not significant as an aqgifer. Sand beds may_yield some Q L . Water well . . . underlying the Farmington quadrangle are an
Q - Creek e —V— 250+ sandy-zones. Molds:of invertetirate maring fossils are Separated from the underlying McNairy Formation by a water to wells. The thick clay retards descending water in L D, Drilled or jetted well, generally steel or plastic casing with well screen excellent source of sround water elsewhere in
8 © Clay et =— present where formation is exposed in other quadrangles. Fhin glauconitic zone, which may be more than 20 feet thick sand of Eocene age and confines water in the underlying on lower end. g X
9 ; = Dark-gray to greenish-gray very glauconitic and micaceous in;places. McNairy Eormation:of Cretaceous age. B, Bored or dug well, generally 24-inch concrete tile casing open at the the Jackson Purchase region where they are at
S| = Er—— clsy-ortink-grained ssnd ot base. ' —8ar bottom lesser depths. Near the Ohio River in southern
F o . Illinois the Paleozoic rocks supply water to
=y R \ i : Aquifer (see below)
e s quite several homes, small businesses, and to a few
G h L T0s Water level in well, in-feet below land large industries. The McNair Tuscaloosa
— il TS " > ’
- Bk 7m surface; r if reported, m if measured and Paleozoic aquifers are capable of furnishing
4 AN Tu —120 . i s iti i
K7 | 150 (70 ————Yield, in gallons per minute,or adequacy large quantities of water to wells in the quad-
S —— (see below) rangle.
Depth of well, in feet below land sur- X 5 :
40’ G@ 40/ face; r if reported, m if measured ’I"he quahty of water in the main zone of satu-
@ ration is satisfactory for most uses. The water
\ .
Wateér bearing in entire quadrangle at depths ranging from \ 1s generally Very SOft but 10C8.11y m?'y be mOder-
ickerschasadirl -t o oo o=y ;elet . - AQUIFER SYMBOLS ately hard; in 13 of 18 samples, the hardness of
western part. robably will yie an un upply o .
e . Al oo Alluvium of Quaternary a i illi
) Brown, buff, gray, or white fine- to medium-grained micaceous Deltaic deposits underlying Porters Creek Clay. Present in z';:’al:E)dw:ft:;;:e::ts;zngr::aitnh:,:r'ge:qb:::t‘:f;::f':ig'j_’ Q \ 8-|-gp_ _____________ Perched Wat(g' i gra?l?l' aﬁ?l sand of Pliocene(?) the water is leS_S than 20 (parts 2 million).
FMCNa1:'ry 300’ silty and carbonaceous sand, interbedded with dark-gray to entire quadrangle. Rest on an eroded Paleozoic rock Tunkcaaitiy webnr: The confined watne I Gva Mchiniry Foe \ N \\ . M age : The concentration of dissolved solids rarely
ormation black 1 dy, mi d : A : N 2 ; A s i
2 b Ay il i e o separated by‘the Tuscaloosa Forms mation should rise in wells to an altitude of about 390 feet £ ) Sand of Eocene age, undifferentiated exceeds 50 ppm. The water is slightly acidic and
above sea level. Its quality probably is suitable for many %= 2 : . -
uses. The water, which may be hard and contain objec ‘: > may be COI’lSldered corrosive for some uses. The
. ;‘I‘;;‘:r‘":t a::;:‘lg:jef;e';g:‘s' is' probably less acidic than 3 g nitrate (NO3) content maybe more than45 ppm in
21§ ' k3 YIELD OR ADEQUACY some places. The temperature of the ground
Q& (60)-----moomeeo- Gallons per minute where known water ranges from about 58° to about 64°F.
Q| ® (PYomam o Well reported adequate for power pump for T e d MecNai F t th t
E o domestic and/or stock supply n e eepe'r . ciNairy orma 1(?1’1 e‘Wa .er may
x| 3 (\ (3 ) IO Well reported adequate for hand pump or bailer be less acidic and may contain objectionable
°lsa \ . —— Abandoned amounts of iron.
/
w
s The following table shows the iron content in
N o 450 _— ;
i., Water level contour part's per million and the hydrogen-ion concen-
N N £ Shows altitude of the water level in the main zone of saturation. Contour tration, expressed as pH, of the water analyses
Stream-laid deposits which fill channels and depressions in iy ~L Js N o C interval 10 feet; datum is mean sea level. Where impermeable sediments i i i
) ) eroded Paleozoic rock surface. The formation is present Probably will yield an adequate supply of ground water for P \l ‘ [J ((\ \ cockir i the sndewrace of the aitiiads of the voutonr, the weder G confined shown by .cn'cular dlag?ams on flggre 1. A pH
Tuscaloosa 3 White well-rounded waterworn chert pebbles and cobbles in north and east of the area and may b % in thi many uses. Not known to be present in this area. Tripolite . alis’Sch }'AJ ~— ; s . i) of 7.0 indicates neutrality of a solution. Values
Formation : a poorly sorted sandy and tripolitic matrix. Thickness is unknown but in ad'a)((:enet Z:ZsaesnitIZxc:a:sre:d in matrix could cause clogging of well screens. Water may S ) il 2// 37 beneath and will rise to the altitude of the contour in wells that penetrate - . Y ) . =
L, i be hard and contain objectionable concentrations of iron. /( - &% ) k\ }hecuguferlyirzghesa%;%d }ogle. T}tL: dleptllz to %ter isdtit’fedlif{:irem? n hlgher than 7.0 denote increasing alkalinity;
5 s A eet, between alti of the water-level contour an surface . . . . - 3
J \ —— 2 X
B e, ) ( TN N\ NN o Wkirviaosl pidnimrimunds mods in Asguet S8 values }ower than 7.0 indicate increasing ac1d1@y.
X NS Corrosiveness of water generally increases with
QUALITY decrea81ng pH.
All rocks below the Cretaceous are of Paleozoic age and are the N\ D
“bedrock ”of well drillers.
s \ ‘ S0,
n < 0
I35 Analysis
¥ o p% Analysis| 4 | 5> 1 3| 4|5 |6|7|8]9]10
£E o g Iron ' 37 | 12 | 07 |.44 |20 | .05 | 52 | .06 | .09 | .13
z _J s = d = ’3 conwnt . . . . . . - . . .
< (a) S :
z i lj \ . N . . pH 64 | 63|72 67 |71]69 | 64| 59|60 |62
9 Consolidated marine sediments underlying Cretaceous Water bearing at depths below 950 feet in eastern part of ©q N\ e, 0 2 ) C}}emlcal cqmpomtwn of dissolved solids )
w 'g ' Giay: Biown and mateon dense olcrystallinellimestone and deposits. The Pre-Cretaceous erosional surface slopes quadrangle to more than 1150 feet in western part. Prob- E ‘ &? \ Figure between circular diagram and well symbol refers to analysis
o ® Devqnla.n and do.Iomite t;ontaining darksgray or brow Jolerbedded chest. westward on truncated subcrop of northeastward-dipping ably contains water in solution caverns and crevices in 0 \ 3 number in table at end of text. Figure above line at center of circular =
g Silurian 350" Siliceous or sandy in zones. Glauconitic at base of Silurian Paleozoic rocks. Devonian rock, about 50 feet thick, under- limestone or dolomite. Littlg is known of ground-water o diagram is carbonate hardmess (calcium magnesium hardness, as Analysis 11| 12|13 14| 15| 16 17| 18| 19 | 20
< o f;OCks a System. Underlain by shale, sandstone and dolomite of gfs _Cretag:ti)uz i::;sntiir:réfeat:tczr:sgrt of_;]uvadr::tgeler: cor;dltlonts, |gl P_aleoz_;m;lro;:k in this area. 1Thhe qat.;zllty of RN NN S\ CaCO;) in parts per million (ppm); figure below line is dissolved number ;
™ undifferentiate e ilurian rock in co wi o eposits in wi T water probably is suitable for many uses. e water may 1 o & o o . o
z (3 Ordoviclan‘age. part. Ordovician rock recorded at depth of 1310 feet in be hard, high in dissolved solids, and may contain 3 el solids il p,a,rts per million. I.Iardness ofwate.r is classified by the U.S. C(E;lot}elnt 1.90| .05 |10.02| .11 | .10 | 35 | .17 | .12 | .20 | .06
< v deep oil-test well near Farmington. objectionable concentrations of iron. i 4 Geological Survey as follows. 0-60 ppm, soft; 61-120 ppm, modera,tely
x |sc RN hard; 121-180 ppm, hard; and 181 ppm or more, very hard. Dissolved H 711 59| 55 69 | 6.0 62| 60| 64 | 59
3 o > e < solids in partial analysis are computed from specific conductances and p . ' ) E . - E 2 ' g
o |§2 d are proportional to the mineral component in the dissolved solids in s 5 )
o= / e Total iron 1n sediment and solution
s »n M, = the water. Percentages are computed from equivalents per million of
2 o the anions and cations. Calcium and magnesium are shown as one
o NS P) segment in partial analyses. Nitrate shown separately if present in
J 7
N 2 \ S% o \ amounts greater than 45 ppm
N °
\ N ) S S0
§ 2 ﬁ “ = ORI
L M i ) . \ . ' (LYNNVILLE) : 720y : ' —— _ 36°37'30"
1 Age undetermined. Estimates of age range from Pliocene or older to Pleistocene 88°37'30" 1 RESSSSSTEENS LTJIR%:: 761 /yIL 327307 12 88°30’
2 May contain beds of Clayton age in upper part . .
EXPLANATION Base by Tennessee Valley Authority and FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER Hydrology by J. H. Morgan, 1962
U.S. Geological Survey, 1951
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FIGURE 2.—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS APPROXIMATE MEAN BATON! (5 MESR. SRS IEEvEL L2
DECLINATION, 1964 QUADRANGLE LOCATION
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T . el e . .
u DSu_____ Devonian and Silurian rocks, undifferentiated
200" — — 200’
a Tpc |~ SEA LEVEL
Tpc
2007_ [ 200'
Km
Km
400" — Kt — 400’
Kt
Kt
DSu
DSu
600' 3 600!
VERTICAL EXAGGERATION X8
FIGURE 3.—GENERALIZED GEOLOGIC SECTION ALONG A SLIGHTLY NORTHEAST-TRENDING LINE FROM FORD CREEK TO ABOUT 2 MILES NORTHEAST OF FARMINGTON
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