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CRETACEOUS
Upper Cretaceous

Formation 2

son Purchase.

varying thickness generally present at base. The McNairy
appears to contain more clay in the Melber and adjacent
Paducah West quadrangles than inother parts of the Jack -

rangle.

Data available from only two water wells.

may cause difficulty in properly completing wells, however.
Water from the McNairy in the northern part of the Jackson
Purchase commonly contains more than 0.3 ppm of iron.

Tuscaloosa

Rounded chert gravel in a sand or clay matrix.

Not exposed.

Present discontinuously farther east and
north below the McNairy Formation and above the Paleozoic-

Water bearing, but gene

rally not an aquifer because of poor

Formation rocks. May be thin or absent; not reported in the two wells sorting and high clay content.
that penetrate Paleozoicrocks in the Melber quadrangle.
All rocks below the Cretaceous are of Paleozoic age and are
the bedrock of well drillers.
Tapped by one well in the northern part of the map. The
T . - specific capacity of this well was 3.6 gpm per foot of draw-
Not exposed. Underlies the McNairy or Tuscaloosa Forma-
=z - tions in the northern part of the quadrangle; removed by S SR Epm. From thess dgta, and &
< Limestone I =B yes ! knowledge of well performance in adjacent areas, it appears
o d T T T . pre-Cretaceous erosion in the southern part. The 650-foot- likoly tHiat wolls tapoing Hen Mississintinn Kmsstones: in
o a T 0-500'+ Limestone and chert, commonly weathered near the top, deep water well in the northern part of the quadrangle thke:: s A ‘;"thg 2 : ppld bosrgogies
% chert D Cae e e grading downward into massive beds of limestone and bottomed in 38 feet of very fossiliferous limestone that is o m:re err':migaaqzifereag::a::rlg i:otlae )g:st s'ourcipg;
= e . hert, ining fract and solutional open- i 3 . d !
2 e ::n;srt commonly containing fractures nHaRnLon probably the Warsaw Limestone. ground water in amounts adequate to supply large indus-
5 = g ® trial users in the McCracken County part of Melber quad-
= = T : T rangle.
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P —_: Not exposed. Underlies Mississippian rocks in the northern
Chaltonools | S o ikl Black shale with fractures and sand partings. The upper, part of the quadrangle; removed by pre-Cretaceous erosion
aSh e & — —— —— 4 0-230' generally lighter colored part, includes the New Providence in the southern part. May not be present beneath Creta- Generally not water bearing.
= rin S e 4 Shale of Mississippian age. ceous sediments because of faulting in the Paleozoic
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> LAl 1 Penetrated only by the oil-test well near Folsomdale. The
8 ey Devonian chert in the upper part of the bedrock is reported
= mere to have been broken up and yielded fresh water freely to a
I I . 2 . ’ depth of about'1,100 feet. The water encountered below
1 1 1
_— . g e Not exposed. Underlies the llv.lcNalr):. Forhmatlon in the 2,035 eet in Ordovician rocks was sampled from the bailer
Limestone T Coarsely crystalline doJomitic limestone and chert. Probably southern part of the quadrengls; undaclies the Chattancoga and was analyzed by the lllinois State Geological Survey
and Ei oty 700- weathered to chert rubble where overlain by Cretaceous Shale in the northern part. The oil-test well near Folsom- which reported 5,938 ppm total solids. This water is clas-
clanet = —] 1000'+= sediments; probably unweathered and dense rock where dale penetrated 792 feet of Devonian limestone and chert. sified by the U S Geological Survey as moderately saline
e overlain by Chattanooga Shale. Tha taat js resorted to have snded in Ordavicien recks of The water may have been diluted by fresh water above that
T T Trenton age at a depth of 2,235 feet. 3 “ o
ety : was reported ‘““good water” to 2,000 feet. Where the Chat-
e tanooga Shale overlies the Devonian chert or limestone, the
e e, P Devonian may not be porous and may yield only enough
- : ws 1 i : water for an adequate domestic supply.
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1 Age undetermined. Estimates of age range from Pliocene or older to Pleistocene

2 May contain beds of Clayton age at top

3 Faulting of the Paleozoicrocksis suggested from data from widely scattered deep
wells. If faults are present they may trend northeast-southwest across the
central part of the quadrangle and connect with faults in the western Ken-
tucky fluorspar district

crule FE
Gravel Clay or
shale
EXPLANATION
Qal__ __ ___Alluvium of Quaternary age
QTg-- - __Gravel of Pleistocene and Pliocene(?) age
[ | Sand and clay of Eocene age
Tpc-- - ___Porters Creek Clay of Paleocene age
Km_______McNairy Formation of Cretaceous age
Kt________Tuscaloosa Formation of Cretaceous age
Mu __ __ ___Mississippian rocks, undifferentiated
Du __ __ ___Devonian rocks, undifferentiated

_______ Arrows in zone of possible faulting show
direction of relative movement

EXPLANATION

Silt

88°45’

= 7] o THICK-
ul w =
'5 E 8 FORMATION SECTION NIESS, LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY
»lo| o :
-
g Water bearing in the valley of Mayfield Creek and near most
&: of the smaller streams in McCracken County. The water
. table is near land surface in the valley of Mayfield Creek
'g Tan to gray silt and clay near the surface. Grades downward : ) ) and ground water discharge to the creek maintains a
: Alluvium ':)o silty and sandy gravel. Gravelly beds common near the Fills the valleys of the larger streams and their tributaries. perennial fiow. The valleys are sparsely populated snd few
E ase. wells are known that definitely tap alluvial deposits. Clay
o 8 beds or cemented zones may perch water in some of the
5 ,3 smaller stream valleys.
£l 2
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< Covers all upland areas and the gently sloping sides of stream
o . valleys. Appears to merge with the clay and silt of the Not an aquifer. When saturated by rainfall transmits water
g Losss Tan to gray unstratified silt or clay. alluvium along the edges of gently sloping valleys, appear- to underlying aquifers.
3 ing as loesslike alluvium.
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9
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The water table is below the base of the gravel in almost all
the quadrangle; therefore, the gravel is generally not an
G | Tan, red, or brown chert gravel, commonly sandy, grading up- Overlies Eocene sediments in most of the quadrangle. Not aquifer. Along the south and southwest side of the valley
- ra\;e ward to gravelly sand, sand with chert pebbles, or sand. present below the alluvium of larger streams. Most ex- of Mayfield Creek the water table may extend a few feet
% an 4 Thin clay or silt beds may be present at the top of the unit posures are gravel; the finer grained sediments in the up- into the gravel but wells in this area appear to be finished
£ sand in the highest upland areas. land areas are concealed by loess. in the underlying Eocene sand. Cemented beds at the base @
8 of the gravel may perch water locally, but no wells are
;TQ. known that tap such a perched zone.
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Tapped by drilled and bored wells in most of the quadrangle.
South and west of Area 2 the sandy unit is a good aquifer;
. . it may yield as much as 300 gpm (gallons per minute) in
T s:nds:re :XDoiid nor'tth' of T:yﬁelg Cretek |nt;:1|feel'( b::s the southwest part of the quadrangle. In Area 2, north of
. . . . i S g il e Ao i S il Mayfield Creek, water is perched in this unit above Eocene -
Red, tan to white, fine- to coarse-grained sand, with clay northeast part of the quadrangle in McCracken County. The el e wicle. of Gt fueales alie. DEioEod Watst oy
lenses and beds mainly in the upper part of the unit. upper part of the unit, containing more clay beds than the ¥y yions pping p
| i3 Extiozad TR b'eds P %s iy & th ¥ ot usually sufficient for domestic use, but some wells are
ofvv;t;r, - 2’: el ’ OFGIBske I We Southwest ba finished in the deeper Eocene sand in the main zone of
g RiGuaeangio. saturation (described below) for larger or more dependable
yields. Northeast of Area 2 the unit is absent, thin, or not
water bearing and is not considered to be an aquifer.
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w Black to gray clay, often lignitic, commonly white to light gray The basal sand, where penetrated, yields water of good
" where weathered,and fine- to coarse-grained sand beds or Underlies the younger Eocene unit in most of the quadrangle quality in adequate amounts for domestic or light com-
stringers. Lateral changes from clay to sand in short dis- except in the north and northeast parts of the quadrangle mercial use. The upper clays hinder the downward move-
tances appear to be common in the northern part of the where it is poorly exposed. Known mainly from records of ment of ground water and, in the northern part of the
quadrangle. A coarse-grained sand bed, possibly discon- wells and test holes north and east of Mayfield Creek. quadrangle, retain water above them, causing the zone of
tinuous, is present at the base of the unit. perched water, Area 2.
> Light- to dark-gray or black, slightly to very micaceous clay. Rt GRCOER. Rk usalcTgs SXNORS Wit b 48 The G- Generally not an aquifer. The clay is the base of the zone of
o © Porters 4 4 4 = rangle. The formation has been penetrated by a few wells i A : =
c Beds of fine-grained sand, sometimes glauconitic, present . X - ground-water circulation in the overlying Eocene sediments
@ 3 Creek ; L and test holes in McCracken County; not penetrated in the p : : i
o © at places in the upper part. About 20 feet of glauconitic s and confines ground water in the underlying McNairy For-
° s Clay cahid ov.cliy and black clay ot ke bEsS Graves County part of the quadrangle by wells having aration
T‘; y y : records available. 5
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Dark-gray to black clay interlaminated with fine- to medium- . . A
grained sand; mica and lignitic material common. Clay is Sands in the lower part of the formation may be capable of
the most common lithology in the upper part; sand and clay Not exposed, but underlies Porters Creek Clay in all the quad- SUBRag sevirgl hundvad SERORS Bor RIS of walerof
McNairy alternate throughout the middle and lower parts; sand of fair to good quality. The extreme fineness of the sand
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GENERALIZED GEOLOGIC SECTION FROM SOUTH OF KANSAS TO NEAR U.S. HIGHWAY 45 AT THE NORTHERN BORDER OF THE QUADRANGLE
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Hydrology by R. W. Davis, 1964

EXPLANATION

The water-availability areas on this map show the occurrence and
availability of ground water in the shallowest aquifer that may yield
adequate amounts of water for domestic use in each area. As con-
sidered in this report an adequate domestic supply will deliver
approximately 500 gallons per day from a well equipped with a
power pump and pressure-distribution system. The shallowest
aquifer is underlain by deeper aquifers whose water-bearing
properties are described in the generalized columnar section.

AREA 1
Water in Quaternary alluvium

The alluvium will yield sufficient supplies of water for domestic use in
the valleys of Mayfield Creek and possibly Blizzard Pond Drainage
Canal and the unnamed tributary south of Houser Cemetery. In other
parts of Area 1 ground water may be perched in the alluvium above
cemented beds or clay bodies as is probably present in Massac Creek
valley.

At present, most wells in Area 1 obtain water from the underlying Eocene
sand probably because the water in the Eocene is of better quality and
because of the possibility of contamination from the shallow alluvial
sources; espectally along the parts of Mayfield Creek valley that are
Sflooded frequently by heavy rainfall

AREA 2

Water in Eocene sand perched above Eocene clay
Diagonal ruling shows areas where water level in wells tapping the

underlying main zone of saturation is more than 100 feet below land
surface

Furnishes sufficient water for domestic use to most large diameter bored
wells and some drilled wells in Area 2. Near the eastern and northern
border of this area wells may have to be deepemed to the underlying
main zone of saturation because of an inadequate thickness of saturated
sand in the perched zone. Throughout Area 2 wells may be finished
in the underlying Eocene sand in the main zone of saturation for larger
and more dependable yields; however, the Eocene sand in the main
zome of saturation may be thin, and possibly absent locally. Wells that
require larger-than-normal domestic yields in Area 2 may have to be
drilled to the Mc Nairy Formation or the Paleozoic bedrock.

The southern boundary of Area 2 is defined arbitrarily as approximately
the 380-foot water-level contour of the perched zome. Beyond this line
the water level in the perched zone appears to merge with the water
level in the main zone of saturation, apparently because of discharge of
ground water into Mayfield Creek

NN
Tu
AREA 3
Water in the main zone of saturation in Eocene sand
Diagonal ruling shows area where water level in wells is more than
100 feet below land surface
Furnishes sufficient water for an adequate domestic supply throughout
the quadrangle. Properly constructed wells in the southwest part of
the quadrangle should be capable of yielding from 100 to probably not
more than 300 gallons per minute. Elsewhere, large yielding wells
probably will have to be finished in the lower part of the McNairy For-
mation or in the Paleozoic bedrock

Area boundary

40
Oil-test well
Figure below line is depth of test well

83
Figure below line is depth of test hole

D
@

Water well

D, Drilled or jetted well, generally steel or plastic casing with well screen
on the lower end

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

s

.
Spring

Aquifer (see below)

Water level in well, in feet below land

Tu—20r an surface; r, if reported
136 N——— Yield in gallons per minute, or adequacy
\ ‘ (see below)
Depth of well, in feet below land surface
AQUIFER SYMBOLS
Qal __ __ ___Alluvium of Quaternary age
Tup. . 9. Perched water in sand of Eocene age
Tu __ __ ___Water in main zone of saturation in sand of Eocene age
Km _____.__MecNairy Formation of Cretaceous age
Mu __ _____Limestone of Mississippian age
YIELD OR ADEQUACY
AR R Gallons per minute where known
B Well reported adequate for power pump for domestic
and(or) stock supply
(H) .- -_ ___Well reported adequate for bailer or hand pump
(N)-- __ ___Well reported inadequate
® & T | A5 No yield data available
7.0 B S Abandoned or destroyed
380 +everreens

Water-level contour, autumn 1964, in the main zone of saturation,
dotted where covered by the perched zone (Area 2)

Shows the altitude of water level in the main zone of saturation of the
Quaternary alluvium and Eocene sand. Contour interval 10 feet;
datum is mean sea level. The approximate depth to water can be
calculated by subtracting the altitude of the water level (as shown by
the water-level contours) from the altitude of the land surface. In
Area 2,thick beds of clay are present that do not yield water and the
calculated depth to water im the main zone of saturation may be con-
sidered the mimimum depth of a well

350
Water-level contour, autumn 1964, in the zone of perched water

Shows the altitude of water level in the zone of perched water in the
Eocene sand. Contour interval 10 feet, datum is mean sea level. The
approximate depth to water can be calculated as described above

QUALITY

T
e

Chemical composition of dissolved solids

Figure between circular diagram and well location refers to analysis
number at end of text. Figure above line at center of circular diagram
i8 carbonate hardness (calcium magnesium hardness, as CaCOg) in
parts per million; figure below line is dissolved solids in parts per
million. Hardness of water is classified by the U.S. Geological Survey
as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard; 121-180 ppm,
hard; and 181 ppm or more, very hard. Dissolved solids in partial
analyses are computed from specific conductances and are only
approximate values. Areas of the segments of each circle are pro-
portional to the mineral components in the dissolved solids in the water.

Percentages are computed from equivalents per million of the amions
and cations. Calcium and magnesium are shown as ome segment in
partial analyses. All wells sampled contained less than 45 ppm of
nitrate. Water containing more than 45 ppm of nitrate may cause a
type of methemoglobinemia in infants’ (“blue baby” disease), sometimes
fatal, and should mot be used in infants’ formulas

AVAILABILITY OF GROUND WATER
IN THE MELBER QUADRANGLE, JACKSON
PURCHASE REGION, KENTUCKY

Sufficient supplies of ground water for domes-
tic and other uses are available throughout the
Melber quadrangle, Large supplies for industrial
use or public supply also are available, but gen-
erally at depths greater than most existing wells.
This atlas, one of a series being prepared to
describe in detail the ground-water conditions
in the Jackson Purchase, presents in nontech-
nical language information about ground water
in an area of suburban expansion south of Padu-
cah for use by well drillers, landowners, and
other well users.

In general, supplies of ground water for do-
mestic use are available at moderate depths in
all the quadrangle. Most wells are less than 200
feet deep and obtain water from sand of Eocene
age. Properly constructed wells should yield as
much as 100 to 300 gpm (gallons per minute)
in most of the Graves County part of the quad-
rangle, The occurrence and availability of shal-
low ground water in the McCracken County part
of the quadrangle are more complex than in
Graves County because ground water can be ob-
tained from two separate aquifers in the Eocene
deposits: (1) from a zone of water perched above
clay beds and (2) from the main zone of satura-
tion below clay beds.

The water -availability map presents informa-
tion on the occurrence of the shallowest ground
water that may yield an adequate supply of water
for domestic use. Three water -availability areas
are shown in the Melber quadrangle and arede-
scribed below. The generalized geologic section
shows the occurrence of ground water and its
relation to the geology in each area. Availabil-
ity of ground water at a particular location may
be determined by the area pattern on the map.
The map explanation and columnar section

briefly describe the water-yielding properties
of the formation. Chemical analyses of water
from wells are represented onthe map by circu-
lar diagrams.

Area 1 is along the flood plains of the major
streams and their tributaries, Water is avail-
able at shallow depths from the alluvial sand
and gravel deposits that fill the valleys, but most
wells in this area are deeper and obtain water
from the underlying Eocene sands.

Area 2 is in McCracken County north of May-
field Creek. Beds of clay at shallow depths hin-
der most of the downward movement of ground
water in this area forming a large zone of shal-
low perched water in the Eocene deposits, The
water is perched above the main zone of satura-
tion in the Eocene deposits--that part of the
earth completely saturated with water, The
southern boundary of the perched zone, Area 2,
is arbitrarily defined as near the 380-foot water -
level contour of water in the perched zone,

Most domestic wells in Area 2 obtain water
at shallow depths from sand inthe perched zone.
Where sufficient saturated sand is penetrated
by wells, this perched zone yields an adequate
and dependable supply of water for domestic use,
However, in parts of Area 2 the obtaining of a
dependable supply at shallow depths is a prob-
lem because the saturated sand in the perched
zone may either be too thin or contain too much
clay to yield an adequate supply of water. Where
such a situation is encountered, wells can be
drilled to the underlying Eocene sand inthe main
zone of saturation or deeper to obtain a depend-
able supply. When drilling wells in Area 2,
drilling should progress carefully in the Eocene
interval so as not to pass by a water-bearing
sand before entering the Porters Creek Clay.
If no sand capable of supplying the well is found
above the Porters Creek Clay, wells may have
to be deepened to the underlying sand of the Mc-
Nairy Formation or to the Paleozoic bedrock.
If sand is found above the Porters Creek Clay
but the adequacy of its yield is questionable,
it is probably good practice to develop and pump
a trial well at this horizon before drilling deeper.
Deeper drilling to the lower McNairy and bed-
rock aquifers is expensive and the water is of
poorer quality. Large-diameter bored wells,
because of their large storage capacity, some-
times produce adequate amounts of water from
sand in the perched zone where small-diameter
wells of similar depths have been unsuccessful.
Two wells are known that penetrate deeply into
the earth in Area 2; one tapping water in sand
in the McNairy For mation, the other tapping
water in limestone in the Paleozoic bedrock.

Area 3, the third availability area inthe quad-
rangle, is the main zone of saturation in the
Eocene sand. Wells tapping the Eocene sand in
the southern part of this area can obtain from
100 to 300 gpm at moderate depths. In the north
and northeast, wells tapping the Eocene sand
yield adequate water for domestic uses, but
larger yields can be obtained from the deeper
McNairy Formation or the Paleozoic bedrock.
In Area 3, the clays that perch water in Area 2
are: (1) at the surface or are near the surface
but covered by dry sediments, (2) overlain by
insufficient saturated sand to complete an ade-
quate yielding well, (3) missing because they
have changed laterally to sand, or (4) at con-
siderable depth below the water table of the main
zone of saturation, Conditions 1, 2, and 3 occur
in the north and east parts of the quadrangle,
The fourth condition exists south of the 380-foot
water -level contour of water intheperched zone
and comprises most of the map,

Present withdrawals of ground water fromthe
Eocene sands in the quadrangleareinsignificant
compared to the large amount of water in stor -
age. The water table on each side of Mayfield
Creek slopes toward the creek and excess ground
water drains from the Eocene aquifers contin-
uously, maintaining perennial flow in Mayfield
Creek and in numerous springs in the valley on
the north side of the creek. Because ofthe large

amount of water in storage, the Eocene sands
should be capable of supplying all foreseeable
public and domestic needs, and many industrial
needs in Graves County, However, in the part
of McCracken County in the Melber quadrangle
the Eocene sands may not be capable of supply-
ing both domestic and large industrial withdraw-
als. In planning ground-water developments in
this part of McCracken County the shallow Eo-
cene sands should be reserved for domestic and
possibly small public supply uses., Large yields
from multiple well fields for industrial use could
deplete or seriously reduce the shallow ground-
water supplies from the Eocene. Wells that sup-
ply large industrial needs in this part of Mc-
Cracken County, and also in Graves County, may
tap deeper aquifers and the withdrawals of water
from the deeper aquifer should have no effect
on the water stored in the shallower Eocene
sands.

The quality of water from the Eocene sandsis
good. The water is soft, generally containing
less than 100 ppm (parts per million) dissolved
solids, is slightly acidic, and may contain more
than 0.3 ppm of iron, Aniron content of morethan
0.3 ppm imparts a disagreeable taste to water
and may cause staining of clothing and utensils.
The higher iron concentrations are from wells
that have iron casings; however, samples of
water from several wells having plastic or con-
crete casing also show an iron content greater
than 0.3 ppm. The temperature of the ground
water from the Eocene sands is about 59°F.

The quality of water from the McNairy For-
mation and the Paleozoic bedrock is good, but
the water contains a higher concentration of dis-
solved solids than the water from the Eocene
aquifers. The water is hard, contains from about
200 to 400 ppm dissolved solids, is slightly alka-
line, and contains more than 0.3 ppm of iron.
The temperature of the ground water from the
McNairy Formation and the Paleozoic bedrock
is about 60°F.

The following table shows the iron content in
parts per million and the hydrogen-ion concen-
tration, expressed as pH, of the water analyses
shown by circular diagrams on the map. A pH
of 7.0 indicates neutrality of a solution. Values
higher than 7.0 denote alkalinity; values lower
than 7.0 indicate acidity. Corrosiveness of water
generally increases as pH decreases,

Angyss) s 12| 3|4|5|6|7|8]|09 |10

eg,r,ggnt 0.03|2.7% (1.1 |0.88(0.10|0.06 | 0.05|0.59 | 1.4 |0.14

pH 63 |68%|75 (6.6 [6.7 [61 |69 |6.0 |6.1 |57

Analysis| 171 12[13[14[15] 16|17 | 18] 19] 20

Iron
content 09963 |0.13 |0.47(046| 14 | 0.62| 15 |0.16 | 0.08

pH (61 |— (60 |85 |63 [57 |61 |62 |58 |59
Analysis| o1 | 22| 23|24

Iron b

coon 84 |0.31|1.84° 0.29

pH (66 | — (58 [6.0

2An earlier analysis showed an iron content of 1.8 and pH of 7.3
bIn suspension and solution

HYDROLOGIC INVESTIGATIONS

ATLAS HA-174

AVAILABILITY OF GROUND WATER IN THE MELBER QUADRANGLE, JACKSON PURCHASE REGION, KENTUCKY

By

R. W. Davis

1967

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1967—W66306

For sale by U.S. Geological Survey, price 75 cents




