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. —— : PR ANA S Al : EXPLANATION AVAILABILITY OF GROUND WATER IN THE
wo | w D 2 0 4 a
bl & |2 | FormaTiON secTion | NESS, LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY : N | £ 5 . . LYNN GROVE QUADRANGLE, KENTUCKY-
> | ul & FIIE'ET | ) The water-availability areas on this map show the occurrence and TENNESSEE
) I N 0 < availability of ground water in the shallowest aquifer that may yield
== > O F.& NOS adequate amounts of water f((i)r domestic use in each larea. " Adslcon- Sufficient supplies of ground water for both
e L& ) p 3 . % g . = . - )
= S0, . sidered in this report, an adequate domestic supply will deliver domestic and commercial uses are available in
] ; approximately 500 gallons per day from a well equipped with a hi
— — —| i power pump and pressure-distribution system. The shallowest the area of the Lynn Grove 'quadran.gle. This
- —— — — . QL O aquifer is underlain by deeper aquifers whose water-bearing prop- atlas presents nontechnical information about
— = (/ P ¥ 04 \ erties are described in the generalized columnar section, figure 2. ground water in the Lynn Grove area for use by
] i ¢ .
e (/ SV' N M well drillers, land owners, and others.
- e
g ga> 3
§ Few wells yield water from alluvial deposits in the quadrangle. Wells \ t ‘\ o Th f t t th t t f th earth
o4 in Terrapin Creek valley and along the East Fork of Clarks River east ) ° - l \ — ) === AREA 1 € zone ol saturation— a Par O e
he] Along the larger streams and their tributaries. The thickest deposits of Wiswell should yield a perennial supply of water. The main zone 3 (J) / \ ) . that iS completely Saturated Wlth water-—is con-
S Tan to gray silt and clay near the surface. Grades downward to silty are more than 50 feet thick in the valley of Terrapin Creek; the de- of saturation in most other alluvial areas is below the base of the a1 (W ;/3 N Water in Quaternary alluvium . b th th 1 B t th
o Alluvium 0-53'+ and sandy gravel. Gravelly beds common at the base. posits are 15 feet thick in Clarks River valley and thin or not present alluvium, and water in the alluvium, where present, is perched above < ~ ( : Large-diameter wells in the valleys of Terrapin Creek and Clarks River tinuous enea.\ the quadrang e, bu . e uppgr
M = aloslyimparmestle fed ot clay oo comaried cand o N s i 7 RN ° castof Wiswell should yield suffciont water for an adequate domesti surface of this zone (the water table) is at dif-
S is unpredictable. The quality of the water is reported to be good. N /) N . > W supply from the alluvium. In other parts of area 1 the water, where ferent depths in several geologic formations.
0 N present, is perched above a clay bed or a cemented sand or gravel bed,
& and generally will not be an adequate supply for domestic use at most In the northeastern part of the area most ground
E o \\ places. If the alluvium is dry or yields only small amounts of water, water is produced from gravel depo sits. but in
< N \ W, wells may be deepened to obtain water from the underlying Eocene or ?
z \ AN deeper sediments. the rest of the area most of the water is pro-
= % (P) o= duced from sand of Eocene age. The water
S \ S AN availability map (fig. 1) presents information
© \ ' \% & 11 d
. N - on the occurrence of the shallowest groun
(R { X .
- s NN NSRANNS =\)=§¢\= ; \\\ B o AREA 2 ) water that may yield an adequate supply for
N \z Q /N S A A & Water in Pliocene(?) sand and gravel perched above Pliocene(?) clay domestic use.
\\\ =) o e/ i \\_/ { )‘% > Large-diameter wells range in depths from 26 to 44 feet. May yield
g - : Covers all upland areas but is locally absent along the dissected land Not an aquifer. When saturated by rainfall transmits water to lower X : Ny T — e ': 7 s sufficient water for an adeq"u:ate domestic supply to large-diameter . . .
Loess 0-15 Tan to gray unstratified silt or clay. adjacent to Terrapin Creek. aGiifars; S \\ Tu-\LOpr (P / . ( NS K \ = wells that p;'net;‘zate the full th';cknes; of the pelfl'ched Z(me-d Water levells The ava11ab111ty of ground water ata partlcular
- = a4 > are reported to fluctuate greatly, and some wells may go dry or nearly . P
\ Z ~ /? [ S . . 3 dry in the summer. If the shallow Pliocene (?) deposits are dry or location n:lay be determlned_by the color pattern
2 N\ S N B ) g yield only small amounts of water, wells may be deepened to obtain for that site, on the map, which shows the source
g \ :.:\ S . N s water from the underlying Eocene sediments, generally at depths greater of the shallowest sround water. The map expla-
3 N 1 2 . than 100 feet. . . . .
% \ Nl F, : « A \ nation and columnar section briefly describe
o ™ - O N N N RS === R N \Y ( th water -vieldi aliti f the f ti
s . R s L Yy~ N % e er-yielding qualities o e formation.
’ N N ’ ) ! 60 \\ The approximate depth to water canbe calculated
A\ . :
= S NN § // \\ \/ \ \ ' by subtracting the altitude of the water level
:3 “ N ; 17 A\ N \\..\ /) \ ; . AREA 3 . 3 (as shown by the water-level contours) from the
o2 2 \ - / o N Water in the main saturated zone of Pliocene(?) gravel ltitud f the land £ Ch ical analvs
i Z> 8 N Ga & 003 | P \\ r/A\ [ N Furnishes sufficient water for an adequate domestic supply to large- ALLINGE © £ ARId suriace, ERILERL ANRITHER
R3 \ AN NS = = ®) b u diameter wells as deep as 71 feet. Wells may be deepened into the of water from nearby wells are represented on
é‘ & N o) BN \ S\ /\" . \ (16 E underlying water-bearing Eocene sediments to increase their yields; the map by circular diagrams.
/ ) 3 a3 wells in the western part of this area commonly obtain water from
- a : X \ BMea) UON N\ both the Pli 2 ! and the E nd
‘Supplies adequate amounts of water to most large-diameter wells as ol H N = > & 550 0 tocene (?) gravel an ocene sand. . . .
deep as 70 feet. Some wells in availability area 3 penetrate Eocene ; 3 Jgckson Ce, The Lynn Grove area is capable of furnlshmg
sand below the gravel and yield water from both aquifers. The water % . " o
Overlies Eocene sediments in all of the quadrarf\gl: e):::ept par’trsl of in areae3 :I; of good quality, slightly acidic, soft to moderately hard, Tu—55 \ % % grﬁund water for commercial and publlc Supplles
. s Terrapin Creek watershed and beneath some of the alluvium where and may contain iron in excess of 0.3 ppm (parts per million). An 65 A l\ as well as f r th xDa . 1 .
Gravel, Tan,a:Ieez;.ll, osra:,v:n;::::dg;::ﬂ' c:br;.";:ns':n?r;fy',:r?f;"(ﬁi:g:zg:g it has been removed by erosion. Clay beds underlie the southern iron content of more than 0.3 ppm imparts a disagreeable taste to o e exp ndlng domestic needs
-70' b y : e A Pt BECY ; 25 = part of the Tennessee Valley Divide and, in general, the remainder of water and may cause staining of clothing and utensils. In availability Wells presently produce as much as 90 gallons
sand, 0-70 silt and clay beds. The coarser, more gravelly part of this unit is in the quadratigls Is: GhdsFIsis by Sravally SHR0 Erading dowHWard!to ising gk gr:vel it gf Pliocenef’) ags sunple-watise o nrgs. AREA 4 ;] .
and clay! ::::s":r:;hfhr: ::i?i:fdtirf‘feic?:l‘taf;adr:g:ﬁ; S:als’:.h::g: tt:: g;z:ﬁlecgztf)::tlss sandy gravel. Cemented beds are common, but their occurrence is diame’_ter wells less than 45 feet deep;.however, the water level in Water in sand of Eocene z.ige. Dlagonal rulmg shows areas where the per minute from Eocene Sand, and it appea.rs
€ P : unpredictable. several of these wells is reported to fluctuate greatly and wells not 35’ water level in wells is more than 100 feet below land surface probab]_e that properly constructed wells tapplng
-~ fully penetrating the aquifer may be dry in summer. The water in . : . . ade te domestic supply to man .
< area 2 is of good quality, slightly acidic, moderately hard, and may Furnishes suffwwnt. water for an Squ(;l-d' lfp Y & 'lle;‘ll Eocene sand could y1€1d more than 100 gallons
> 2is of g 3.8l large- and small-diameter wells. Small-diameter wells are dri tnute i 11th d 1 t ibl
S cantain. iron v excess of 0. B, below the water table until a sand of sufficient thickness capable of per minute ina € quadrangle except, possibly,
,8 being retained by a well screen is reached. These lvlvells g;nerallbyoars the area east of the 490-foot water-level con-
; between 100 and 200 feet deep. Large-diameter wells are dug or bore - : g s
below the water table for storage, or below confining clay beds until a tour, here the Eo.cene sand is thinner. In this
water-bearing sand is reached. These u{ells are as deep as 128 feet. area large producmg wells may have to be
Large-diameter wells in this area are diff;,bcult tof dig ;)rr bore w’}:er:ht.hz drilled deeper to the McNairy Formation. The
water level is more than 100 feet below the surface because the thic N ) :
section of dry sand above the water tends to collapse into the excava- MCNalry and deeper formatlpns under}le !:he
tion while the well is being dug. il menbor ol entire quadrangle and are capable of yielding
Near the East Fork of Clarks River some shallow, large-diameter wells i 3
obtain water from perched zomes. Locations of perched zomes are large a}mounts of water. The W?ter yleld}ng
difficult to predict. Wells tapping them are cq,pable offyrmshmg propertles of these deeper formations are dis-
sufficient water for some domestic uses, but are either marginal or not cussed in fi gure 2 and their approximate depths
capable of furnishing an adequate domestic supply as defined in this are shown in the geologic section figure 3
report. . . ’ .
The potential yield of wells tapping sedin;lents of ] Eocine ag:ai is not
known; however, properly constructed wells tapping these sediments The chemical quali 3
: probably could yield more than 100 gallons per minute in all the area HC 1 q lzityc%f gljourlld water 1nhthe
——— — 183 Gray, white, or tan clay and beds of lignitic material and leaf imprints. Crops out along the valley of Terrapin Creek and its tributaries south- e . except possibly east of the 490-foot water-level contour, where the Eocm area generally 1S good. emica analys es show
Not known to be an aquifer in this area a b . :
1<y May include some fine-grained sand or silt beds. ward from Bell City. : thmz. in t'hu:l area, andum the trestt_Of tthi'ze qzttide’::nfnw, Jlt%g\fa::zfz}l‘zs that most of the water from the Eocene sand from
e u - . s s aie
i e Fom Kois pynaraiong Lt 57° to 60° F, is soft, has a slightly acidic char-
acteristic, and generally is low in iron. Water
from the Me¢Nairy Formation and the deeper
_ @ : 5 ; R . ;
Supplies adequate amounts of water to most large- and small-diameter h:,{ ‘{J formatlons also 1s Sllghtly . a?ldlcf but lt 1S
wells 25 to 180 feet deep in the western half of the quadrangle. The 3 : Area boundary harder and may contain sufficient iron to re-
‘g Yellow to brown or red fine- to coarse-grained sand with scattered clay Crops out along the valley of Terrapin Creek and its tributaries. Under- water is generally of good quality, slightly acidic, soft to moderately Z W uire treatment for most uses
— lenses. The coarser sand beds are generally in the lower part of the lies the western half of the quadrangle and is truncated by gravel hard, and the iron content is usually less than 0.3 ppm. One sample E r&: q .
) unit. deposits near Lynn Grove. contained 53 ppm of nitrate. Water containing more than 45 ppm d T o _47
of nitrate may cause methemoglobinemia in infants (“blue baby”’ = . . .
disease, sometimes fatal) and should not be used in infants’ formulas. Test hole The f0110W1ng table shows the iron content in
Figure below line is depth of test hole parts per million and the hydrogen-ion concen-
. tration, expressed as pH, of the water analyses
° shown by circular diagrams on figure 1. A pH
Water well of 7.0 indicates neutrality of a solution. Values
D, Drilled or jetted well; generally steel or plastic casing with a screen higher than 7.0 denote increasing alkalinity;
) i - thedlowe; end. . by ohineh o tile casi © bottom values lower than 7.0 indicate increasing acidity.
° : -inch concrete tile casing open a ; 2 2
| s WOred or dug Welly gensraily g op Corrosiveness of water generally increases with
x |ogs . ; = :
< g E Sand s S White, pink, or dark-gray clay and fine- to coarse-grained sand beds. Not exposed in the quadrangle. Underlies the western three-quarters Sutr;‘pl:'esioz:)d:quta;e amoudnis of wz:ter t<:|rg_ost large dul?meter wells less N decreaSIng pH'
= o x and | < Thin beds of lignitic material are common. The coarser sand beds of the quadrangle and is truncated by gravel deposits near Sinking an 2 eetideep and;to most:small-diameter wells. 125 to 1.86 feet i
x |8 o | 1 ; : = 5 deep in an area north and south of Lynn Grove. The water is gen- Sprin,
- clay °|Q appear to be in the middle part of the unit. Springs Church. " P Ay P 3 pring
E w .% erally of good quality, slightly acidic, soft, and the iron content is r
2 usually less than 0.3 ppm. Aquifer (see below)
- 4Water level in well, in feet below land sur- ﬁg’?ﬂﬁf 11 2|/3|4|5|6|7|8]| 9|10
Tu-56 ) face; r, if reported Trom
66 T ———Yield in gallons per minute, or adequacy conbant 0.03| 0.09| 0.88| 0.02( 0.16| 0.52| 0.10| 0.07| 0.15| 0.11
\ (see below) pH | 60|60 66|61 |64|58|62|55| 72|68
Depth of well, in feet below land surface - : . ) ) ) ’ ) ) )
AQUIFER SYMBOLS 778 == _
11|12 13|14 15( 16|17 |18| 19| 20
30" 32/30" Qal oo Alluvium of Quaternary age number
32’30 5 Iron
A (01 - S Gravel or sand of Pliocene(?) age 0.08( 0.16] 0.11| 0.98| 1.5 | 0.34|32.0 | 0.04| 0.30| 0.09
A
QTgp Perched water in gravel or sand of Pliocene(?) age content
Supplies adequate amounts of water to most large-diameter wells 40 Tu.. Sand of E : pH 65161159 61|59 |63 58 |54 | 67 55
g White to red, fine- to coarse-grained sand and pink, white, or gray clay to 110 feet deep in the eastern half of the quadrangle, and to most U oo - anda o ocene‘ age - . - 2 . * o s s L
- beds or lenses. The coarser sand beds generally are in the lower Not exposed in the quadrangle, but underlies all of the area and is trun- small-diameter wells 108 to 236 feet deep in the central and eastern Tup - - --_______Perched water in sand of Eocene age
=] part of the unit, but in the eastern part of the quadrangle they com- cated by gravel deposits in the eastern part of the quadrangle. parts of the quadrangle. The water is generally of good quality,
monly contain much clay. slightly acidic, and soft to moderately hard. The iron content varies .
and may contain more than 0.3 ppm. One sample contained 55 ppm \-1\ YI ELD OR ADEQUACY Analy31s 2'
i N 22|23(24 (25|26 |27 |28
nitrate. =K " number
® ¢ N () Gallons per minute, where known Ton
N (P) oo Well reported adequate for power pump for content 0.11{14.0 | 0.09( 0.12| 0.06| 0.08| 0.20 | 0.04
s domestic and/or stock supply
s f;’ L () Well reported adequate for hand pump or bucket pH 58 | — |60 |62 | 65|67 | 64 |62
sk () Well reported not adequate
(0.0 J————— No yield data available
480
— — X . X X . Not exposed, but underlies all of the quadrangle. Well logs indicate . P Water-level contour
) Porters - — Light- to dark-gray or black slightly to very micaceous clay with fine- that the Porters Creek is overlain unconformably by Eocene sedi- Generally not an aquifer, but a somewhat continuous bed of sand about Shows altitude of water level in the main zome of saturation.
§ 2 Creek — — —— 200"+ to medium-gra'ir_'ned sand beds, commonly glgueonitic, in the upper ments. The formation has been penetrated by test holes in adjacent 15 feet thick in the upper part of the Porters Creek may yield water Contour interval 10 feet; datum is mean sea level. Water-
8 _; Clay ;_——:———__ part. Glauconitic sand or clay and black clay in the lower part. quadrangles, but not in the Lynn Grove quadrangle. to some wells. level measurements taken in Ap’r'il 1962
© = e ]
< - —— QUALITY
L A —— A
Earealiak o F,
A — A & NO3
X . 5 5 : " . East and northeast of the Lynn Grove quadrangle, the McNairy Forma-
McNairy Fine- to medium-grained micaceous sand, commonly interlaminated Not exposed, but underlies all of the area. Penetrated by wells east of tion yields water to wells for domestic, commercial, and public
* '3 Formation3 m}h dark-gray to blac!mn places often lignitic, clay.. Generally the the quadrangle but not in Lynn Grove quadrangle. supply. The water is generally slightly acidic, moderately hard, and
o thicker sand beds are in the lower part of the formation. dim o A 4 Ry ol
= ) 300'+ commonly contains iron in excess of 0.3 ppm. B . . . .
3|4 ° 5 ' ™ CLF > Chemical composition of dissolved solids
= § T \ NG Figure between circular diagram and well symbol refers to analysis
'5 3 ' L number in table at end of text. Figure above line at center of circular
'&‘ o N\ 8 X diagram is carbonate hardness (calcium magnesium hardness, as
o a / AN NN \ QDA 2 1¢( ) CaCO;) in parts per million; figure below line is dissolved solids in
] ; ) . : : " NN S . o parts per million. Hardness of water is classified by the U.S. Geological
Ll:asu":la:i(::s: ? Rotl;ns:(:)f:sirrt‘tpiib:r:iessc;zaaci:2:;2?0“ sand or clay matrix. Hotknown ”'Be ahsantior :Ihniﬁ‘z:stlr{ee:j;:rfa:;e}ynn Grove quadrangle, and mey i e ' : Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard;
. ) ! —(76 121-180 ppm, hard; and 181 ppm or more, very hard. Dissolved solids
N\ 6 P in partial analyses are computed from specific conductances and are
h N only approximate valugs. Areas of the .seyment.s of each cjrclg are
All rocks below the Cretaceous are of Paleozoic age, and are the “‘bed- Na ( proportional to the mineral component in t_he dissolved s‘?l'b.ds in the
rock” of well drillers. N water. Percentages are computed from equivalents per million of the
NG- 3 anions and cations. Caleium and magnesium are shown as one segment
: 0 / in partial analyses. Nitrate shown separately if present in amounts
2 \ < greater than 45 ppm
g No wells have penetrated this formation in the Lynn Grove quadrangle. \ i a e ;(:
E i % . ) About 75 feet of weathered chert was logged in an oil-test well in \ 3 — =
- = Devonian Not exposed, but underlies all of the quadrangle. Penetrated by an Kirksey quadrangle. Wells in other parts of the Jackson Purchase \ ~
g 'E S _ rOCkS. 200'+ oil-test hole in Kirksey quadrangle one half mile north of the north- yield ‘abundant water of good quality from such-westhered zones at U
|.>|J N (undifferentiated) Chert, commonly deeply weathered, with solutional openings near the east corner of Lynn Grove quadrangle. the top of the Paleozoic rocks or from solutional openings deeper in X \ Ca & M, /"
a g = top, grading downward to massive chert and limestone beds. the chert or limestone. \ A J )
B . s 2
M = L1 r [
X (PY |2
108 ; N
& A .ss = . I
= 36°30' & PARIS 19 M/ 130" (COTTAGE GROVE 8-NW) ’ ' T HAZEL :/' Mi * L T 36°30°
s m— E oo . - -] ’ "
! Age undetermined. Estimates of age range from Pliocene or older to Pleistocene 880830, - 13 27"30 25 14 by I W ?262;‘2 30
ase map by Tennessee Valley Authority and Hydrology by R. W. Davis,
2 Probably equivalent to the “500-foot”” sand of the Claiborne Group in Tennessee - U.S. Geological Survey, 1951 = FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS AND SPRINGS, AND QUALITY OF WATER
3 May contain beds of Clayton age at the top ‘- y
EXPLANATION The Carter Coordinate System letters and numbers used to . SCALE 1:24 000
designate five-minute divisions of latitude and longitude HE 1 1% 0 1 MILE
99 o0, R — — 4 A 3 S v G i B are shown along the margins; tick marks indicate one- I f =) F = —— F T F q T ]
00 500 LI 135 — — 4 A v N e i # — = minute divisions 2llo
® o0 0 HRIE = — v < ¢ s A A ¥ # — o ol 1 5 0 1 KILOMETER
Gravel Loess Clay Mica Glauconite Carbonaceous Limestone Cherty Ele =H = == <
material limestone = CONTOUR INTERVAL 10 FEET -m %
APPROXIMATE MEAN DASHED LINES REPRESENT HALF-INTERVAL CONTOURS ‘
FIGURE 2.—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF THE GEOLOGIC FORMATIONS GRAVES GOUNTY | CALLOWAL COUNTX GECLINATION, 1964 DATUM IS MEAN SEA LEVEL QUADRANGLE LOCATION g
! = Water level in Pliocene(?) gravel
) 600’ — QTg S T @ gravel_goor
Water level in sand of Eocene age 2
] ' 7 To EXPLANATION
400'+— L 400’ ; 9
Approximate piezometric surface of water Tu = QTg-- - Gravel, sand,P ain.d 1:(‘::ay of Pliocene(?) and =
& Tu in the McNairy Formation pc ~ CINtOfene AgC
200" — L 200" Tu_______ Eocene formations, undifferentiated
Tpe Tpc_____. Porters Creek Clay of Paleocene age
7] Tpc — Km ______McNairy Formation of Cretaceous age
Sea level — Km | Sea level Du-____- _Devonian rocks, undifferentiated
Km
200" Km B - 200’
- Du
400’ Du 400’
VERTICAL EXAGGERATION X4 .
FIGURE 3.—GENERALIZED GEOLOGIC SECTION ALONG KENTUCKY HIGHWAY 94
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