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sle|o FORMATION SECTION N LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY The water availability areas on this map show the occurence and Cl, F & NO;
> ud g FEET availability of ground water in the shallowest aquifer that may yield
4 — adequate amounts of water for domestic use in each area. As con-
EliG sidered in this report, an adequate domestic supply will deliver

% £, approximately 500 gallons per day from a well equipped with a

N DA power pump and pressure-distribution system. The shallowest 17

e aquifer is underlain by deeper aquifers whose depths and water-

° bearing properties are described in the generalized columnar section,

© figure 2
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: Chemical composition of dissolved solids
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w Underlies availability area 1. Few wells in the quadrangle obtain water Figure bet.wee'n circular diagram qnd well syrpbol refers to arrgaly:ns

9 from alluvial deposits. Large-diameter dug or bored wells in Cypress m_nnber in table at end of text. Figure .above line at.center of circular
E - Creek valley and in the East Fork of Clarks River valley should yield diagram is carbonate hardness (calcium magnesium hardness, as
< _— Brown to gray silt and clay in small stream valleys. Brown sand and Deposits are as much as 70 feet thick in the flood plains and in terraces adequate supplies of water for domestic purposes. Analysis of one AREA 1 CaCO; ) in parts per million; figure below line is dissolved solids in
E Alluvium L. 0-70° gravel containing some silt and clay in valleys of East Fork of Clarks along East Fork of Clarks River and Cypress Creek; thinner deposits water sample shows the water is soft, contains 1.7 ppm (parts per Water in Quaternary alluvium parts per million. Hardness of water is classified by the U.S. Geolog-
= R Riveriand Cypress Creek. are ini the valleys of small streams: million) or iron, and has a pH °ff6'1|‘ r’:\ Concsntt'atw.? of ';9” of Ttwe Large-diameter wells in Cypress Creek valley and in the East Fork of ical Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard;
g & B wee o ;’::: ?éi:;': t(;aslt‘:etz ivt:;z:,"g BHIINARIRRE HIMESES RIS A it:s Clarks River valley should yield sufficient water for a domestic supply 121-180 ppm, hard; 181 ppm or more, very hard. Dissolved solids in
& e & : Srom the alluvium. The flood plains of these two streams are often partial analyses are computed from specific conductances and are only

o under water during the winter and early spring, and for this reason approximate values. Areas of the segments of each circle are pro-

° s e E R are sparsely settled. The alluvial deposits along the small stream portional to the mineral component in the dissolved solids in the wa_te’r.

- e e valleys may be too thin or contain too much clay and silt for develop- Percentages are computed from equivalents per million of the anions

g SHE S ment of satisfactory domestic water supplies. If the alluvium is dry or and cations. Calcium and magnesium are shown as one segment n

= oo+ - rCo yields only small amounts of water, wells may be deepened to obtain partial analyses. Nitrate shown separately if present in amounts greater

% Soo- - water from the underlying McNairy Formation or bedrock of Paleozoic than 45 ppm
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i j\il J_ll_ ﬂl m . i Deposit mantles flat and gently rolling uplands. Removed by erosion . AREA 2 AVAILABILITY OF GROUND WATER IN THE
Loess gl 11§15 ) 0-10' Tan to gray compact unstratified silt and clay. along hillsides and on steep slopes. Not water bearing. W s 1 of Pli 9

U S50 110 , ater in gravel of Pliocene(?) age BRIENSBURG QUADRANGLE, KENTUCKY
IRy Large-diameter wells range in depth from 9 to 47 feet. Most wells at

1l LR Draffenville yield adequate quantities of water for domestic purposes. . . s

e aleA 4 b ppdings :

L1a%esl Wells in other parts of availability area 2 may yield sufficient water The purpose of this .atlas is to present concise,
- -og0- V-0 Jor domestic supply if they are deepened into clay zones below the water- nontechnical information about ground water to
(o..0..A. 0" bearing bed to gain additional storage. A few developed springs furnish : : .
i e’“ovc adequate water for domestic supplies; many springs and seeps go dry well drillers who Operate in the Br.'len.sburg

_ o.?.x'ofo or nearly dry in the summer. If the Pliocene (?) deposits are dry or quadrangle and to homeowners who live in t}:le

g Ooedl.: im0 -4 yield only small amounts of water, wells may be deepened to obtain area. The availability map (fig, 1) is a graphlc

c | | oo Underlies availability area 2. Most large-diameter wells at Draffenville water from the underlying McNairy Formation bedrock of Paleozoic .

2 & ' GowDSede e Red to brown round to angular chert pebees'that coptain some well- Underiies uplands and ridges and their eroded edges and a low-level vield adequate auantities of water for domestic purposes. Water is age 'representatlon of the.occurrence of ground water

2 ;i\;e 2,‘;,‘1;‘?,‘2‘233 0-50' :ﬁ“?ded tqgartz petl>lbles. ITan ;0 t:rfown meilum-‘gjrametl:ll quartz ianc:‘ terrace along Little John Creek (northwest corner of quadrangle). :?::era;egyp:i':'nzzf gcpa’;{eo;iSi;'saanddecclzr:ttr;suf:tsitti::no?.\iaizrf:: p in the shallowest aqulfer that may y1€1d adequate

[\ ey W, at contains small angular cher ragments and small amounts o 5 5 on. g

sand! °° 04 ooo mica. Also forms Eolluvial idepesits;an stoep slopes; domestic purposes. Many wells in gravel are reported inadequate or i/“ amounts of water for domestic use. The ground-
= go dry during late summer. ‘///-,’.} Prenp water conditions at a specific well site can be
CoNADeO® O 2=l ,;s 7 . . .
Cas3Ter el :g/; A Water in Porters Creek Clay determ}ned. py the color pattern at that s1te.3 on
& o S VeAS . 3 % Y The Porters Creek Clay is not water bearing. Small quantities of water the ava11ab111ty map, and by the map explanatlon,
= g s 4 ; : : ic i i -
< s3I occur in colluvial gravel that mantles the area. This shallow water is which ives a brief summary of the character
E AdeVe o.00 N generally inadequate for a domestic supply; large-diameter wells that = £ if A - 1 hisdwrol 5 d
w ;"o':zzf::: o are deepened into the underlying clay may provide sufficient storage istics of the aquiier. dditiona ydarologic an
[ Y oo%'oova § & Sor a smalffwater suppllly. Ifthg a:llluviu'rr:iis drg or yields o'r}ly sm(;bll geolog]’_c information about the aquifer can be
—= >< | X amounts of water, wells may be deepened to obtain water from the . . :
e 8 % : underlying McNairy Formation or bedrock of Paleozoic age found lr} tk'le _COIumnar section (flg' 2') . I\Tearby
Sow——— pr wells within the same color pattern will give the
e = i
— = Dark-gray to black massive slightly micaceous clay. Clay is jointed and O ST - ¥  Sr— a0 reader some idea as to the probable depth .Of a
or = et i i - : -
Crask Y ——— = 4T BrEsis With » concholdal reciare; Occurs only within a small faulted area north of Oak Valley Church. water in overlying colluvial gravel beds. Confines water in underlying ! groposed wlillhand :)he depth tol “:iat?r’ If 2;1 nel_gh ]

o Clay F—— aquifers. oring we as been sample or chemica

= = v— AREA 4 ) R . ;

@ . L p— . > .

g = _ N . . A Perched water in McNairy Formation analysis, Fhe circular dlagram can be examined

R e Dark- to SRRy SlSucoiie clay and thin beds of fine- to medium- Large-diameter wells less than 80 feet deep gemerally yield adequate to determine what the quality of water maybe at

o il e grained glauconitic sand at base. quantities of water for domestic purposes. Water levels stand higher the pI‘OpOSGd well site. If the prospective water

— than in the underlying main zome of saturation and wells can be g
equipped with inexpensive pumps that operate at a relatively low cost. user requilres more water than the shallowest
g 0731}4 ;/mqll ?mount:, of waltfr can bbe O;tained ({?;Ombizerched tﬂm;s in aquifer at the well site is capable of yielding, he
e McNairy Formation wells may be deepened to obtain water from ; i s .
- EEE S S the underlying main zone of saturation in the Mc Nairy Formation ShOI',l].d consider drllhng into one of the lower
e oz or from bedrock of Paleozioc age aquifers shown on the map and the columnar
N B — SRR section. The lower aquifers--McNairy Forma-
v V. ti . . . . .
5k ion, Tuscaloosa Formation, Mississippian and
S & Devonian rocks--are widespread and one or
¥ v Shallow perched zones underlie availability area 4. Main zone of satu- AREA 5 more of them underlie all the shallow aquifers.
: Dark-gray to black lignitic clay, interlaminated; contains gray fine- Exposed on eroded uplands and ridges and along degrading streams. \:raattf: fuor:dgglr::s;‘éa';it:g:sye:r?: ;ne\;'e;?Ss:gﬁ:\:v"atree?;:en;'t\;:i;f Water in main zone of saturation of McNairy Formation The generalized geologic section (flg. 3) i w0
McNairy ] ; grained micaceous sand. Brown to red fine- to medium-grained Interlaminated sand and clay unit exposed near Scale and in ridges iy : h o : Furnishes sufficient water for an adequate domestic supply to many . . . £1s
Formation? |- R micaceous sand that contains thick beds of dark-gray lignitic clay in south of Little John Creek. Brown to red sand unit exposed in middle gﬂuoasntti::s”sofﬂw:t'::df(;? hno.lrarln:s,zor:zt;;,sfet:t':uj:'(;:tsy,iee::da:::;iar:z large- and small-diameter wells. Small-diameter wells are drilled aid to the understandlng of the avallaplllty map
o ] places. White to gray very fine grained micaceous sand and gray of q”a‘;'?"g"de a'eal' WKh'“: t°kg'|_ayk"e'y fine grained sand unit is stations. Water ranges from soft to moderately hard; pH ranges from below the water table until a sand of sufficient thickness capable of because it shows the sequence of aquifers from
_—‘—..— == clay. exposed in ridges along Kentucky Lake. 5.6 to 6.8; iron content ranges from 0.02 ppm to 6.4 ppm. § being retained by a well screen 18 reached. These wells range in depth the shallowest to the deepest, and also typical
from 80 to 268 feet. Large-diameter wells are dug or bored below the ) .
s E water table for storage, or below clay beds until a water-bearing sand water levels in several aquifers.
i ss ey ~ 18 reached. These wells are as deep as 127 feet. . .
= .- =5 ; The potential yield of wells tapping the main zone of saturation of the Both the Cretaceous and the Paleozoic aqui-
e ] § 3 M‘cNa.i;:y Formfation 18 'rlwt Imown,buttsomedsmall-z’i;z.meter Iz)vells f';t'rm'sh fers in the quadrangle are capable of yielding
= 7 5 o] . Q enough water for motels, restaurants, and gas stations. Properly con- .

4 - : S structed wells probably could yield 50 to 100 gallons per minute from more water th.an 1S now pumped from them.
|3 o > 5 thick, saturated sand. Larger amounts of water may be available in Cretaceous aquifers underlie all the area except
o © G et vm s i ] N some areas from the underlying bedrock of Paleozoic age the eastern edge along Kentucky Lake where the
w pad & B st = 2 " > s
g 5 - RE s / Paleozoic aquifers are at the surface. Water

..0 A ,.0., 3 .
w oy 8..6.. 5.9 & from the Cretaceous aquifers can be used for
o 2 0.t QOO @
C | a a.a.0..a domestic purposes and for most commercial
=] 0..0..0..0. ; ;
.6..0..8..0 ~ _AREA 6 _ purposes with little or no treatment. In some
6o 0.06.5] . ~ Water in Tuscaloosa Formation places removal of iron and adjustment of pH
50208005, Oln Furnishes sufficient water for an adequate domestic supply to a few < . d. Ci lati £ d t
La..0..4 o..: large- and small-diameter wells. Wells range in depth from 48 to 235 1s required. irculation o gI-‘OLll'l water eg-
ooA.oo..c; o. Tan to light ded chert bbl fi t di sivied sand Underlies availability area 6. Yields adequate quantities of water/for . Seet; azerzge d;pth 7’? ab)out ‘1134lfeet. {o;matl’ilonlcontains bed;ofpuig- tending tO con81derab1e depth in the PaleOZO]‘C
g n to light-gray rounded chert pebbles, fine- to medium-gr , . domestic purposes. Water ranges from soft to hard: harder and more s verized chert (tripolite) and clay, which will plug screens of small- .
1;::::;‘;?:: — ——— | 0-23%’ ang :i;rk-ﬁ(ay <r:llay. G(zvel usually found in matrix of chert fragments Exposed on ridges along Kentucky Lake. alkaline water occurs near the base of the formation. Some wells ) diameter wells unless wells are surged to remove the fine-grained rocks '..lS borne out by the occurrenc? of fr_eSh
e ang tupoliticichert.resicue. yield water containing more than 0.3 ppm of iron. : material. If only small amounts of water can be obtained from the water in the Devonian limestone. This aquifer
B Do Bhe s O E Tuscalopsa Formation wells may be deepened to obtain water from the lies beneath as much as 200 feet of impermeable
- o b° “ -:- ~: 40 underlying bedrock of Paleozoic age N
b u shale in the quadrangle. If deep ground-water
ol a.lon% S circulation did not occur, the Devonian rocks
By © o Ousilliy 4 :
. .of;o..o.A. 3 probably would be dry or would contain salt or
o.-. e©Q., . .
..0..6..0.. sulfur water. The water from the Paleozoic
©..0..0..0. AREA 7 1 . < .
I{°/°j-"ﬁ’ Water in Devonian and Mississippian rocks aquifers is satlsfacto.ry for most domestic pur-
[ IA o T Furnishes sufficent water for an adequate domestic supply to most small- poses but would require treatment for hardness
sial o ol i Aeph [rom 5 0 152 st and e and dissolved solids before it could be used for
]A T Ii All rocks below the Cretaceous are of Paleozoic age and are the"bedrock” of wells tapping these rocks of Paleoz?i.c age is not known, but ground Ry co.mmer.cml purpoe‘fes - The Cre_taceous and
]A ‘|L AT = RS iare. watetrdgenerta_lly is avmlabl;lm quanltlztzes grteattqr than qrednle_ededwfor Paleozoic aquifers contain the principal ground_
most domestic purposes. any wells penetrating creviced limestone .
—IA ? AI ‘I; have yields of more than 10 gallons per minute and one well has a water reserves of the quadrangle a_'ndW]'ll Supply
Fa | & Underliss avallability a7ea 7. Yields adequate quantifies of water for 'reporte{i yteld of 170 gallons per minu_te. Afew wells tha? encm_,mte'r the future demands of both a growing populatlon
— IA L ;1 ‘L Weathe':ed th-" ru?ble exnposenciea::;goi?orienoi«:ﬁ:t::iil(l);;a::. ri:jJnt; domestic purposes. A well at Kentucky Dam Village Golf Course no tceremces g;&d p:@etratelonly dense, tight limestone yield insufficient and an expanding industry.

g oL 5 =TT 0-100’ weathered limestone encou y g yields an estimated 170 gpm (gallons per minute). Water ranges water for a domestic supply

‘s Limestone . between Cypress Creek and Kentucky Lake. from soft to very hard. Iron is in excess of 0.3 ppm in some places. The fO].].OWil'lg table shows the iron content in

a a A ™ i

& B AI [ AI parts per million and the hydrogen-ion con-

[ T centration, expressed as pH, of the water

% ]A i AI l Medium-gray fine-grained dense cherty limestone. analyses shown by circular diagrams on figure

2 a [ A Area boundary 1. A pH of 7.0 indicates neutrality of a solution.

aQ a : 5 :

=) =1 2 I Values higher than 7.0 denote increasing alka-
z l S I = °117 linity; values lower than 7.0 indicate increasing

s IS Al . . . .
o T \I' | \Il Pest hicle acidity. Ciarg51vene§s owaater generally in-
T a | » v i ine i creases wi ecreasin :
3 Warsaw N[ Lighi & di rsdiGt Iycristaliing i . thiat Underlies availability area 7. Yields adequate quantities of water for Fligure below line is depth of test hole gp
73 Limestone ) \'l [*] o-50 ‘ion-ta&?:odzlr:s-gc;rfaéray porous ghcec:rse PepyEatline limestone iha Exposed along shore of Kentucky Lake. domestic purposes. Water is reported to be hard or very hard. )
(£ N N : .
= N l A v
il E X Water well
’ N . . .

ET \:i: l—-l— D, Drilled well, generally steel casing with well screen on lower end.

11 B, Bored or dug well, generally 24-inch concrete tile casing open at the

:[——I— [ ?: bottom

Bl —n -

———— Analysis

C =1=] . mbor| 11 2|3|4|5|6|7|8|9]10

8 pring

g Underlies availability area 7. Yields adequate quantities of water for Iron 12 (046) 6.4 | 0.13] 32 (0.02]0.3310.13| 4.8 | 0.86

3 domestic purposes. Analysis'of one water sample shows the water content

b Fort Payne Dark-gray to black fine-grained argillaceous limestone interbedded with Exposed along shore of Kentucky Lake and on ridges along Little Bear is very hard, contains 0.2 ppm of iron, and has a pH of 7.4. This .

8 Formation 0-455' dark-gray to black dense chert. Creek. water sample also contained 2.8 ppm of dissolved hydrogen sulfide Aquifer (see below) pH 68 |58 | 61|65 [59|74 |76 (7.8 |6.2]68

s gas, “sulfur water.” / Water level in well, in feet below land

§ g 10/7 surface, or F if flowing well

m— = . . =

H (10) Yield in gallons per minute, or adequacy Analysis
g 205 o Do) nalysisl gy 112 (13|14 (15 (16 | 17|18 |19 |20

\—__ Depth of Well, in feet below land surface Ir:n ¢ 0.05] 0.1110.171 0.8210.13]0.06 | 0.71 | 0.87 | 0.54 | 0.43

content | - i A L ; A i ) ; ;
pH (74 |64 |56 |74 |65 |76 |68 |73 |66 |7.7
AQUIFER SYMBOLS
Qal ________________ Alluvium of Quaternary age

e MR ] vel an nd of Pli 2 Analysis

§ = 5 e Gravel and sand of Pliocene() age nal¥sls 51| 22|23(24|25(26| 27

: = 1 [ McNairy Formation of Cretaceous age I

> R ) o ) : . . ron

) Chattanooga e , ) . ) . ) ) ) Underlies availability area 7. Generally not water bearing. Small Kmp _______________ Perched water in McNairy Formation of Creta- 5 i j

a Shale — ——— 0-215 Black fine-grained shale. Shale is cut by system of joints. Exposed in fault on south side of Little Bear Creek. amotint.of water might be available from joints in.outorop ares. 008 S y content 022 3.3 10.02(022( 19 |0.16| 1.7

by —mmn— o

3 ety Kt_ - _________Tuscaloosa Formation of Cretaceous age pH [61 | 66 (64 [59 |61 (64 | 6.1

a — —— — . o1 A
z |3 T —— — Msl____ . St. Louis Limestone of Mississippian age
E: — = W e Warsaw Limestone of Mississippian age
Q9 —— — Mfp______ Fort Payne Formation of Mississippian age
L WO & Mu____ Mississippian rocks undifferentiated

: Y2 AN K, Du___ Devonian rocks undifferentiated

® A [/ a/

= N Y

g L L Underli ilability area 7. Yields adequate quantities of water for

. N . . ndaerlies availabllity area /. I adequate qu e w Ol

8 Dev.onlan rgcks, / i }‘ Ab 0-200' Light-gray coarsely crystalline, dolomitic, cherty limestone. Nofte::posed. Unssries quadisngle &t Gepiits tangthg, from: 1004 360 domestic purposes. Water ranges from hard to very hard, iron content YIELD OR ADEQUACY

o undifferentiated \l/ \I, \]’ \]'\4 : ranges from 0.43 to 0.82 ppm, and the pH ranges from 7.4 to 7.7 5) Gallons per minute, where known

3 72 7% 36°52'30" | . 36°52/30" iy SRR Well reported adequate for power pump for

= T & 7 & 88°22/30" 14 BENTON [.1 M. 20' (HARDIN 6-SE) 15 17’30 10 MI. TO KgNTUC;(OY 80 88°15’ domestic and/or stock supply -

7 S ADIZ Ml (H)
T A= 20 ~—---—— -~ __Well reported adequate for hand pump or well
, ) i ] Base by Tennessee Valley Authority and g FIGURE 1-MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS AND SPRINGS., AND QUALITY OF WATER Hydrology by L. M. MacCary, 1961 buck E
!Age undetermined. Estimates of age range from Pliocene or older to Pleistocene U.S. Geological Survey, 1955 N W ;llc € 5
2May contain beds of Clayton age at the top o ! . SCALE 1:24000 e (N ell reported not adequate
3Lower part of the formation includes the Salem Limestone EXPLANATION The Carter Coordinate Sys;em letters and numbers used to z g ' X No yield data available
designate five-minute divisions of latitude and longitude x|z 1 % 0 1 MILE
— ins;: ti indi - o : I : T : T — F ! T 3
:°°°°°° S - —] TR — — o o ~ ] : 1 7J " I ? lf = —[—r\' Vl - //AA 7 :ienift]gmé?\/ia;icz)r;]i the margins; tick marks indicate one ; < E 1 I——
o ©c O £ iy — IR T :___ _—__. AN s ’
cgete o L = — LAARURTILY g > Ty " ) IS VA—4 [ - L~ P = ? N
Gravel Sand Silt Loess Clay or shale Mica Glauconite Limestone Dolomite Cherty Argillaceous Crystalline Cherty 1 — ]__? N 0 1 KILOMETER NS \
limestone limestone limestone dolomite APPROXIMATE MEAN = - KENTUCKY >
DECLINATION, 1964 CONTOUR INTERVAL 10 FEET . S
600’ DATUM IS MEAN SEA LEVEL QUADRANGLE LOCATION - 600’ EXPLANATION
FIGURE 2—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS W o .
Water table of perched water in Pliocene(?) gravel 8 Qal______ Alluvium of Quaternary age
. ; : ; i ?
500" Water table of perched water in McNairy Formation Piezometric surface in Devonian rocks 3 | 500 QTg.----- Grave! and sand (.)f Pliocene(?) age
Te QTe QTg =~ Km______ McNairy Formation of Cretaceous age
oT QTg QTg QT QTg '§ Kt_______ Tuscaloosa Formation of Cretaceous age
g e —— f;éx Km 3 Msl_______ St. Louis Limestone of Mississippian age
' Qal Pk < - 400 Mw______ i ississippian age
400 Tpe Qal Clay bed in McNairy Formation Qal /\ﬂ//l\_’_/:&/‘_&; 0o Mfp g“;ﬁs?’:yﬁ;n;?(?rtfnr;ii?;lﬁs ;?:sri)sii;piai age
o o e i e e e e e e e e S S T T N . . . . , P . Do Chattanooga Shale of Devonian age
Clay beds in McNairy Formation \Water table in main zone of saturation in McNairy Formation Km Msi _K\ D D 008 K diff rentiatedg
300 K Km Mw  water table in Tuscaloosa Formation Water table in St. Louis Limestone [ 300’ S SYORIAR 1058, RaRID
Mfp Mfp
200" 200’
Dc
Dc
100" 1 - 100
K Du Du Du
Sea level Sea level
VERTICAL EXAGGERATION X10
FIGURE 3—GENERALIZED GEOLOGIC SECTION ALONG A NORTHEAST-TRENDING LINE FROM SCALE TO KENTUCKY LAKE
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