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— EXPLANATION
F\\\‘ = Each water-availability area on this map shows the occurence and
< ¢\\\ . availability of ground water in the shallowest aquifer that may yield
WSS ‘S&I sufficient water for domestic use. This report considers that an
C[g% \C Co adequate domestic supply will deliver about 500 gallons per day from
37°12'30" k@& . a well equipped with a power pump and pressure-distribution system.
Co N The shallowest aquifer is underlain by other aquifers whose water-
\ bearing properties are described in the generalized columnar section
N
A
S AQUIFER SYMBOLS
St MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER
.
~ " ; ;
S O] - Sand and silt of Pliocene(?) and Pleistocene age
S Water in gravel of Pliocene(?) and Pleistocene age Qg - - - = Sand and gravel of Pliocene(?) and Pleistocene
TR Dotted pattern indicates areas where saturated gravel is less than age
~ \\\\\\ 10 feet thick Tpe Porters Creek Clay of Paleocene age
\\\\\,,\ SCALE 1:24 000 In the area below the 330-foot water-level contour, yields from bored wells Km_ooooooo McNairy Formation of Cretaceous age
A \\\\ 1 % o 1 MILE will be adequate for domestic and stock use. Except where the saturated
= E > ) - ) = F T F ; : — gravel is less than 10 feet thick, properly constructed wells will yield
S i 5 & - sufficient water for many industrial needs. Where the gravel is thin, YIELD OR ADEQUACY
= e e 3 2 industrial wells must be drilled deeper to penetrate the Paleozoic rocks.
= "'\‘\\\ The saturated thickness of the gravel ranges from 3 to 61 feet r
Sl CONTOUR INTERVAL 10 FEET Above the 330-foot water-level contour, yields from bored wells may e Gallons per minute, where known
o DATUM IS MEAN SEA LEVEL be adequate for domestic use; however, they will be inadequate where () SRS S Reported adequate for power pump for do-
T R the saturated gravel is thin or absent. The saturated thickness of mestic and/or stock supply
S the gravel generally is less than 16 feet. The shallowest alternative (| ) R Reported adequate for bailer or hand pump
\\;\\ aquifer is the McNairy Formation, at depths ranging between 100 and A Abandoned or destroyed
! N 175 feet. The underlying Paleozoic limestone may yield adequate water
oL i Jor industrial needs
O &5 <INojg
e NT( :(.‘\,,:{\\
2| & Ky = === _ 300
g Va = e z Water-level contour
2 0 S Shows altitude of water level in the saturated gravel. The depth to water
a N Test hole is the difference between the land-surface altitude and the water-level
= S contour. Water levels measured in March and April 1964. Contour
N interval 10 feet; datum is mean sea level
NN\ . . .
= Saturated thickness of gravel, in feet ( & means
RN
A not less than)
R \\ /—Depth to base of gravel, in feet below land surface QALY
s N\ . é 5
%, N 31 —85Km————Formation underlying gravel (see formation
Sl \\ 97 symbols below) Im
~S0 \\\ X 4
{? ‘\ ~————Depth of test hole, in feet below land surface Ca %
f \\ &
N\
L S Mg
AN De 5
NN
\“\.,
é) \\\ Water well
(? \\\ D, Drilled or jetted well, generally lf-inch §te_el. casing wi.th well screem Chemical composition of dissolved solids
\\ B, Bored or dug well, generally 8-inch vitrified clay pipe or 2-inch Figure between circular diagram and well symbol is analysis number in
S\ concrete tile, open at the bottom . . . table at end of text. Figure above line at center of circle is carbonate
\\ WP, System of well points for dewatering construction site below the water hardness (calciwm magnesium hardness, as CaCOs) in ppm, (parts per
N\ table million). Hardness of water is classified by the U. S. Geological Survey
N
A . as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard; 121-180 ppm,
\ Aquifer (see below) hard; and 181 ppm or more, very hard. Figure below line is dissolved
R « / T . . solids in parts per million; in partial analyses, dissolved solids are com-
R / W%ter level dl n well, in feet below land surface; fis puted from specific conductances and are only approximate. The area of
\ Qfs—53 If reporte each segment in the circle is proportional to the mineral component dis-
g - — == (H) Yield in gallons per minute, or adequacy (see solved in the water. Percentages are computed from equivalents per
10 N\ 59 million of the anions and cations. Calcium and magnesium are shown
g below) £ :
X N\ . together as a single segment in partial analyses. Nitrate is shown
\\ Depth of well, in feet below land surface separately if present in amounts greater than 45 ppm
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379 (PUDUCAH WEST) 88°4
Base by Tennessee Valley Authority Hydrology by Arnold J. Hansen, Jr., 1965
and U.S. Geological Survey, 1952
The Carter Coordinate System letters and numbers
used to designate five minute divisions of latitude
and longitude are shown along the margins; tick
marks indicate one minute divisions
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ENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEOLOGIC FORMATIONS s ol
G N g DECLINATIDN, 1966
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0 14 8 FORMATION SECTION IN LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY
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o No wells tap the alluvium in this area. In the tributary ~< g &
& luvi 0-40' Brown or gray sandy and silty clay or clayey silt with streaks Recent flood-plain deposits in the valleys of the Ohio River valleys, the alluvium is above the zone of saturation. Near 58 & :." 5
o Allavigm = of sand. Some brown sand with streaks of clay and silt. and its larger tributaries. the Ohio River, bored wells penetrating streaks of sand Qy < —?3
5 may yield enough water for domestic use. 48 8 % 2 s
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400" — I 2 x — 400’
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= g =
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Loess W =
T = &
Q = S s & &
£ I Water level in saturated grav A
: £ s s i<
7 = - = . - " . Above the zone of saturation. When saturated by precipitation, § = 3 §
Loess 0-43 Brown or yellowish-brown unstratified silty clay. Wind-laid deposits covering all upland areas. transmits water to underlying aquifers. S 147) &
350" — ] i — 350
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o Yields from bored wells generally are reported adequate for QTg QTg
= domestic use. However, present yields probably are in-
g adequate for modern suburban homes; larger yields can be Qal
o had from the underlying Pliocene(?) gravel. Most of the QTg
wells in this aquifer penetrate about 7 to 18 feet into the
zone of saturation; generally, the bottom of these wells is
& o : ,
pS e : : within 5 feet of the underlying gravel. The water generally 250" — — 250
S Or:.mge e yé"OW'Sh brgwn clayey il s fine se_md, Continental deposits underlying loess throughout the area. is moderately hard and has about 240 ppm (parts per Km
race of fine to medium sand; occasional layers of light , . = R . ; Km
2 Al Often micaceous Occasionally present beneath the alluvium. million) of dissolved solids. It contains about 0.4 ppm of K
-g Bray-ciay. 8 . iron; an iron content greater than 0.3 ppm imparts a dis-
o agreeable taste to water and may cause staining of clothing
and utensils. It contains about 20 ppm of nitrate; in 3 of
10 samples, it contains more than 45 ppm. Water con-
taining more than 45 ppm of nitrate may cause methemo-
globinemia (“blue baby’ disease), sometimes fatal, in 200" 200’
infants and should not be used in their formulas. VERTICHL "EXRCOERATRERIN
GENERALIZED GEOLOGIC SECTION OF THE SATURATED PLIOCENE(?) AND PLEISTOCENE GRAVEL THROUGH SHAWNEE STEAM PLANT (TVA) AND MARTIN CEMETERY
© o
= o (Y]
Gravel <, E 2 N
sand N A < >
and 0 = § 5 —_ § §
dip EXPLANATION 35 87 3 3
Below the 330-foot water-level contour, yields from bored wells § S 8 =2 W T
are more than adequate for domestic and stock use. Drilled T T, L g ’; Water level in saturated gravel : ~
wells will supply as much as 1000 gallons per minute to el 2 = ~ A
meet many industrial needs, except in the small part of the LA 400" — 0 2 L %) — 400’
area where the saturated gravel is less than 10 feet thick. Qm/#_‘f.s_s_,__—
Above the 330-foot water-level contour, yields from bored Gravel Sand Silt Qal Loess I M_ =
wells generally are reported adequate for domestic use. EXPLANATION T w QTs X__ e E e e _Q [ B T 200"
. ) ) ) B Occasionally, additional storage (wells penetrating the Qal________ Alluvium of Quaternary age —_— —— — — — e —_— = Y
Continental deposits lying on an irregular surface consisting Porters Creek Clay or more than one well) may be necessary T Sand and it of PR 9 i T—L/ 7 v
of channels and terraces cut by an intricate drainage to meet daily peaks of domestic consumption. Where the QTs.._-. I _an SHUG iocene(?) an QTg QTg
Reddish-brown silty and sandy gravel, trace of clay; occasional system into sediments of Paleocene and Cretaceous ages. saturated gravel is thin, or absent, yields will be inadequate. — — ] }}} 323 i ¥ Pleistocene age . ) )
lenses of clay. Coastal-plain sediments of Eocene age may underlie the If coastal-plain sediments of Eocene age are present above = Sy v V Qg Sand and gravel of Pliocene(?) 200" = — 200
gravel near the intersection of Bethel Church Road and the the Porters Creek Clay, the overlying Pliocene(?) and == and Pleistocene age
- south edge of the quadrangle. Pleistocene gravel probably will be above the zone of : Tpc__ Porters Creek Clay of Paleocene age Km Km
& saturation and the shallowest aquifer may be the Eocene Clay Loess Mica Km________ McNairy Formation of Cretaceous age oo S
< :’:p‘ﬁitﬁ _ ThF? Sha't'PWEStha_'tsmagvel_aq”ti;e':25 t:‘e Saé‘d i: Mu________ Mississippian rocks, undifferentiated = g
o e McNairy Formation, which underlies the Porters Cree
2 Clay at depths increasing from about 100 feet at the
= northern curve of the 330-foot contour to about 175 feet — - e ———
along the southern edge of the map. The shallowest i 1 & a8 SEALEVELH T T T T T T — SEA LEVEL
> A o 3 a [
@ alternative aquifer adequate for industrial needs may be M A T a o Mu
E the Mississippian limestone, at a depth of about 500 feet. Mu
x Glauconite Limestone Chert 100’ 100"
= VERTICAL EXAGGERATION X10
GENERALIZED GEOLOGIC SECTION TRENDING NORTHWEST-SOUTHEAST
THROUGH SHAWNEE STEAM PLANT (TVA)
VR
Q
el 3 Porters - Dark gray montmorillonitic clay, often silty or sandy; occa- Marine deposit underlying the Pliocene(?) and Pleistocene Not an aquifer. Retards ground-water movement between AVAILABILITY OF GROUND WATER IN THE southwestern corner of the quadrangle, bored Nairy increases southward from about 100 feet One sample, from a well in the upper part of
8 3 Creek 0-88’ sionally micaceous. Glauconitic at the base and in the gravel south of the 330-foot water-level contour. Pinched the Pliocene(?) and Pleistocene gravel and the sand in the i b€,
o ree - Z - - § ? . E . 5 .
8 z iy iiEr BBt bRy the ot i IO cou MeNairy Formation. KENTUCKY PARTS OF THE JOPPA AND wells in the gravel may ylf-:-ld enou.gh water for near the 330-foot water-level contour to a.bout the McNairy Forma’Flon, is mode.rately hard, has
a METROPOLIS QUADRANGLES, JACKSON domestic use; however, yields will be small 175 feet along the south edge of the map. Drilled about 160 ppm of dissolved solids, a pH of 6.5,
i where the saturated gravel is thin, Where yields wells tapping the McNairy may yield enough and almost no nitrate; however, the water con-
PURCHASE REGION, KENTUCKY are inadequate, additional storage can help to water for domestic use; however, the water from tains so much iron that iron-removal treatment
meet the peak demands of household activity. the upper part of the formation contains large is needed to make it satisfactory for mostuses.
This storage can be obtained by using large amounts of iron. Based on analyses of water from wells in adja-
‘ Ground water for domestic and industrial use pressure tanks or by deepening bored wells into The Tuscaloosa Formation of Cretaceous age cent areas, the water in the lower part of the
is abundant in the Kentucky parts of the Joppa and the Porters Creek Clay. The water supply may a discontinuous deposit, underlies the McNair§,r McNairy contains much less iron than thatin the
o Grayish-white to dark gray micaceous clay, often silty, inter- : z i u ing alternately from two or . 5 2 upper part.
McNairy 3 bedded with light gray to yellowish-brown very fine- to Deltaic deposits underlying the Porters Creek Clay south of Drilled wells may yield enough water for domestic use; how- Met.rOPOhs quadrar_lgles' This atlas’ v g 0]? = K. lncr?ased by pumping e yf . .O Formation in parts of adJacent quadrangles and PP P
Formation? 8' medium-grained sand. The upper part is mostly clay; the the 330-foot water-level contour and the Pliocene(?) and ever, the water contains sufficient iron that it may need series for the entire Jackson Purchase region more widely spaced bored wells or by drilling a may be present in the Joppa-Metropolis area The following table lists the iron content, in
i domi t! i fi d. Pleistocene gravel north of it. iron-removal treatment to be satisfactory for most uses. 1 i i § . . A A . i o
4 % & lower part is predominantly micaceous fine san in weste'rn Kentucky, presgnts notn}:cechfcucal clz/';lta we1(1:1 .th:gugll\q/l titrle‘ Po;ters ii'reek Clay into the It is not an aquifer because of its fine-grained parts per million, and the hydrogen-ion concen-
5 g éoncirnlrég grtound WaEr W pervawegtenn e~ poug T e IRy SRS matrix and poor sorting, tration, as pH, of the water analyses on the avail-
w . s san an ;
o | s racken County. The water level in the saturated gravel slopes Plasssic elirbe, conmisting of el ability map. A pH of 7.0 indicates neutrality.
il i The availability map shows the occurrence and northward from about 380 feet above sea level : Gt & s B b Values higher than 7.0 denote alkalinity; lower
x| g % - . . : . limestone and chert of Mississippian age, under- o S [di Bel 0 !
ol g 1° 2 o o 9 uality of ground water in the shallowest aquifer near the intersectionof New Liberty Church Road : : values indicate acidity. elow 7.0, corrosive-
a 3 q % g q
L olio ol § ) lies the Cretaceous sediments, Inthe area above z
w 0o 57T that may yield enough water for an adequate and the south edge of the quadrangle to about the. S30-toct waler=lews] cadbone. it ia ihe ness generally increases as pH decreases.
o © — e——( . . . - =
o 2o o] i -W i ili at th h iver in the northwest cor- ! ® :
S AT ' o Discontinuous stream-laid deposits on post-Paleozoic erosion : . . . domes.tlc .supply. Ground-water availability at 20 AR G e Ul G shallowest aquifer that may supply anindustrial
1":uscalc;9sa S °_a.o_ 0-2 White, well-rounded or broken chert gravel with tripolitic clay surface. Present in parts of adjacent quadrangles; may be Not ratp aquifer because of fine-grained matrix and poor any site is shown by the map pattern and the ner of the area. The annual range of water-level wislle i 18 et SO0 febt deep The Wwalter Bohn
o) (oo Cl ; ix. ; : sorting. ; . z . . 5
FIEREIS) e PR present in this area. B data for nearby wells and test holes. Chemical fluctuation is about 9 feet near the Ohio River; 116 batraeic prchsbly 18 havd
o %o o quality is shown by circular diagrams. it decreases inland. 1 Analysis
S in . . . 11 2|3|45|]6|7 8|9 10|11
e Th — ifer i lof Pli (2) The Portens Craek ke i ot SRaatenim The quality of water in the deposits of Plio- number
=T B et UEen 15 Sloael 9 1S Gate ¢ il i i Y q ’ cene(?) and Pleistocene age is satisfactory for Irf“ .| 069050 [0.49 0,12 |0.22| 23.0| 052 | 012| 0.34 [ 0.10 | 0.07
= The Paleozoic consolidated rocks underlying the Cretaceous and Pleistocene age. Below the 330-foot water- stead, it retards ground-water movement be- + G il b6 § d il conten
— s L 5 ) ; : 5 : most uses. Generally, the water is moderately 65| 63160 69|65 —
r == sediments are the “‘bedrock” of well drillers. level contour, the saturated thickness ranges tween the Pliocene(?)and Pleistocene gravel and hard and containe about 120 fo 300 ppm (parts pH |64)|62|61|66]61]6. : : : s
< A TA E tw he saturated the McNairy Formation of Cretaceous age. The b E . ; ;
o e No wells penetrate the bedrock in this area. In the lllinois fE 3, i Sh deeh. SimeEE 'here . e s . Y ) g per million) of dissolved solids. It is slightly
a Carbonate 'y S _ ' ‘ . _ Sart.of e Jeppa. Guadrangle dhe yiald of an induathialwel gravel is less than 10 feet thick, the yields from clay pinches out and is absent north of the 330- b, ith H 19 Bt 4
0 rocks s S T | Dark gray limestone interbedded with chert. Underlies the entire area - S e ; 5 . aCIdIC, W1 a ph generally between 6.1 and 6.6,
4 differentiated I —T—1| & ’ penetrating Mississippian limestone exceeds 1000 gallons properly constructed wells should be adequate foot water-level contour; it thickens to about 100 - -
o undifferentiated [~ —T 1| g per minute. Probably, the water is hard. . : : P i of the N0-toot water lBus] + and may be slightly corrosive. Thenitrate con-
) = = for many industrial needs, These yields may be eet south o e -foot water-level contour, tent generally is less than 25 ppm; however, in
= e as much as 1,000 gallons per minute, . . : : 4
== The McNairy Formation ranges from about 200 3 of 10 samples, it exceeds 45 ppm. In 5 of 10
e = Above the 330-foot water-level contour in the to 300 feet in thickness. Thedepthto the Mc- samples, the iron content exceeds 0.3 ppm.
! Age undetermined. Estimates of age range from Pliocene(?) to Pleistocene
2 Upper part may include layers of Clayton age
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