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Elz |3 FORMATION secTion | NESS 0G
x ()] ' LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY s P s 3
21y 5 " ‘f The water-availability areas on this map show the occurrence and HAZEL QUADRANGLE, KENTUCKY-TENNESSEE
n © ayailability of ground water in the shallowest aquifer that may yield : feal i .
$ adequate amounts of water for domestic use in each area. As This atlas presents nontechnical information
o considered in this report, an adequate domestic supply will deliver about ground water for the use of well drillers
4~ 5 v 5 E
u approximately 500 gallons per day from a well equipped with a landowners, and others inthe area between Mur-
~ power-pump and pressure-distribution system. The shallowest d H 1 Kentack
2 aquifer is underlain by deeper aquifers whose water-bearing prop- ray an azel, kentucky.
erties are described in the generalized columnar section, figure 2
£ The aquifer most used in the area is the
5 gravel and sand of Pliocene(?) age where it
[v4 Underlies availability area 1. Few wells yield water from alluvial 1 1
E Occurs along the larger streams and their tributaries. The thickest deposits in'the quadrangle. L;rge-diqmete.r wells in the valleys of overhes the nearly lmpermeable Porters Creek
o Alluvi , Tan to gray silt and clay near surface. Grades downward into silty and deposits are approximately 30 feet thick and are in the valley of East and Middle Forks Clarks River should yield an adequate supply AREA 1 Clay. Sand of Eocene age is animportant aquifer
P uvium 0-30 S vty araes] Clarks River near Murray; deposits are thin or not present alon of water. The water is generally soft, slightly acidic, and may contain i i 1
s 8 ’ simsller stheaims ’ L iron in excess of 0.3 ppm (part per million). An iron content of more = Water in Quaternary alluvium in the northwestern and southwestern parts of
5] ) than 0.3 ppm imparts a disagreeable taste to water and may cause ew wells yield water from alluvial deposits in the quadrangle. Large- ; ; :
& staining of clothing and utensils. diameter wells in the valleys of East and Middle Forks of Clarks River the area. The most extensive aguifer is sand
° should yield an adequate supply of water for domestic use. In other of the McNairy Formation, which is at or near
o parts of area 1 water levels may fall below the base of the alluvium the surface along the eastern edge of the quad-
during droughts and some wells may become dry. If the alluvium s .
dry or ytelds only small amounts of water, wells may be deepened to rangle- It dlpS westward under younger forma-
E obtaml wafler fr;m ag u;t_degmrﬁ aquifer-b Water-lzft_ztm";w l}’li%cm (?) tions, and its upper surface is as much as 320
gravet ana sana underiie the alluvium above an altitude of about 500
é Seet in the western half of the quadrangle. Water-bearing Eocene sand feet below the land surface along tl'_le wes?ern
i %tderlies the allf::g'um z};n t;&e ;’outhw;stem part of ti;e quadrangle. edge of the quadrangle. Some water is obtained
E ater-bearing sand in the McNairy Formation underlies the entire + )
8 quadrangle area. The position of the deeper aquifers is shown on from other depos@s H,l Fhe quadral:lgle’as shovs{'n
B B Sigure 3 on the water-availability map, figure 1. This
map shows the occurrence of ground water in
the shallowest aquifer that may yield adequate
Loess 0-20 Tan to gray unstratified silt or clay. Co;fgzt:::e:faland areas but is absent along Clarks River and larger N()I;iz: ?qu:i;et%nrlhen saturated by rain transmits water to under- s amounts Of water for domestic use.
N ©
=& AREA 2
3 . . . i
o - Y Water in Pliocene(?) gravel and sand The availability of ground water at any place
e i 8 Furnishes sufficient water for an adequate domestic supply to large- .
Z d . . -
S 9 diameter wells as deep as 72 feet. If the saturated gravel is thin or Can‘ be ‘d.etermlned by the F:O]'o'r. pattern on the
@ 32 yields only small amounts of water, large-diameter wells may be availability map; the availability-area color
2 L deepened into the Porters Creek Clay to provide additional water attern will identify the shallowest aquifer at
o p Yy
storage. Some wells in the western part of the availability area pene- ) X
trate Eocene sand below the gravel and may receive additional water the site. The map explanation and the columnar
Jrom sand beds in the Eocene. If a large supply of water is required section, figure 2, briefly describe the water-
in the western part of area 2, wells should be deepened into Eocene N gu > Y 5
sand. Elsewhere in area 2 wells should be deepened into sand of the bearing characteristics of the aquifer. The
MeNairy Formation to obtain large yields chemical composition of water from nearby
wells in the same availability area is shown by
SN IS [ Tu the circular diagrams. The approximate depth
to water in availability areas 2 and 3 and the
AREA 3 parts of availability area 1 above an altitude
Underlies availability area 2. Supplies adequate amounts of water to Water in Eocene sand 1
most large-diameter wells as deep as 72 feet. Some wells in western Furnishes sufficient water for an adequate domestic supply to most large- of abOU!: 500 feet canbe calculated by subtractmg
| | | Tt wsuar Ty oo enerete oo gynd balus Hiwdrans and small-diameter wells 57 to 150 feet deep. Small-diameter wells are e EEE B NIS WEERCIERel atnioits Septh
Gravel, - i Quarlias groded surface il Ll Cretaceops sedlmgnts._ Bepasit of the availability area penetrate c.ml a few feet of water-bearin drilled below the water table until a sand of sufficient thickness capable the altitUde Of the ]-and Surface- In Other avail_
sand 0-80’ Brown to red chert gravel in a matrix of sand, angular chert fragments, ur_1derl|es loess in upland areas and underlies alluvium in Clarks sediments and m);y be dF:y during dro:ghts The water ranges frorﬁ of being retained by a well screen is reached. These wells are 95 to 150 T
and cI’ayl and clay. Grades upward to brown to yellow clayey pebbly sand. ::;:irc;nexcept near Murray where deposit has been removed by soft to hard, is slightly acidic, and may contain excessive amounts feet deep. Large-diameter we!ls. are dug or bored below the water ab111ty {areag the well dat.a shown for nearby
’ of iron and nitrate. Water containing more I’(han about 45 ppm of 35" S a5 table for storage or below confining clay beds until a water-bearing wells will give the approx1mate depth to water
nitrate may cause methemoglobinemia (“blue baby” disease) in 7 sand is reached. These wells are as deep as 78 feet. s <
< infants, sometimes fatal, and should not be used to prepare infants The potential yield of wells in area 3 is not known; however, properly and the depth of .a well in the shallowegt aqulfer.
e tormulas; constructed wells tapping sand beds in the Eocene probably could yield If the prospective water user requires more
Y more than 100 gallons per minute except along the eastern limi_t qf the water than the shallowest aquifer is capable of
k) - area where the Eocene i3 thin. The well of largest capacity Sfinished 5 : . — <
a iR in Eocene sand is an irrigation well 183 feet deep in area 2 west of yielding, he should consider drilling into one
52 Mhzwalz-d This well %elfde 6‘0;: %all;?s per ;ni;mte Sfrom an Eocene of the lower aquifers described in the columnar
nne it th t ¥ $ its. . . 5 5
9o ¢ i & e et section and shown in the generalized geologic
$ i :
8 section, figure 3.
z E - ,
O o0
O -
2 ARBA The deeper aquifers in the Hazel quadrangle
3 4 . . :
. are capable of furnishing water for public and
Water in Porters Creek Clay . € p 1 € 1i g 1 £ p i sati

The Porters Creek Clay is generally not water bearing, although sand industria supplies as we as 1lor 1irrigation
beds netarf the toptand at thel?aae ‘:f the formation oy %ield a smal} and domestic supplies. An irrigation well west
amount of water to some wells. rea 4, tn general, is the outcrop o . .
the Porters Creek Clay. The outcrops have been concealed, except in of Murray ylelds 600 g_pm (gallons per mlnuFe)
excavations and creek beds, by gravel and clay that has been washed from a channel deposit of Eocene sand. City
down the hillsides (colluvial deposits). The gravel in the colluvial :
deposits may yield an adequate supply of water to large-diameter wells wells at Murray M lelc.i 600 to 1, 145 .gpm from

) if the wells are deepened into the Porters Creek Clay to provide the McNalry Formation. The McNalry ylelds
E qdditjlonal water-storage area. Gene'rally, an adequate water supply 106 gpm to a well at the town of Hazel, 300
® in this availability area must be obtained from the sand in the deeper . . .
= s lying McNairy Formation. The approximate depth to the Mc Nairy gpm to an 1rr1gat10n well near Locust Grove
- o Underlies availability area_3. Supplies adequate amounts of water to § 3 Formation is shown in figure 3 Church, and 80 gpm to a well at a swimming
- Sand Brown to light-gray fine- to coarse-grained sand and light-gray sandy Underlies the Pliocene(?) depésits and overlies the Porters Creek Clay most large- and small-diameter wells 57 to 150 feet deep. Water is ® 2 ) tof M
El s an 0-150’ clay. Small amounts of lignite, mica, and heavy minerals present in in the northwestern and southwestern parts of the quadrangle. Only soft, slightly acidic, and the iron content is usually less than 0.3 ppm. g 2 pool west o urray.
/4 c and clay some sand and clay beds. exposure in quadrangle is in a small stream valley north of Murray. Underlies Pliocene(?) gravel and sand in availability area 2 in the W Q
w 3 uplands west of Murray. One irrigation well yields 600 gallons per > X
= s minute from Eocene sand-filled channel beneath these uplands. ] 8 The chemical ualit of round water in the
c g Z
§ 2z S AREA 5 quadrangle is generally good, and the water is
w Z E Water in the main zone of saturation in the McNairy Formation usable for most domestic and commercial
d Furnishes sufficient water for an adequate domestic supply to small-
2z : : rposes. Usually the only water treatment
= diameter wells 125 to 168 feet deep. Most domestic wells are finished pa p.o € . . M Y
in the upper part of the formation and may yield water of slightly required is adjustment of pH and removal of
poorer quality than deeper wells. Properly constructed small-diameter iron when the concentration exceeds 0.3 part
wells as deep as 280 feet probably will yield several hundred gallons ¥l
per minute in area 5. Large-diameter wells, generally deeper than 100 per maillion.
Seet, should furnish sufficient water for an adequate domestic supply :
in the main zone of saturation in the McNairy Formation. . .

The wells with the largest yields from the Mc Nairy Formation are located . The fo 1]‘0W1ng Fak?le shows the iron contgnt
west of area 5 where the water in the formation is under artesian in parts per million and the hydrogen-lon
pressure. An artesian well 285feet deep gt Murray yields {,145 gallons concentration, expressed as pH, of the water

N) per minute fro_m the McNairy Formation. Other artesian wells at R i s
== ———] Murray, ranging in depth from 235 to 255 feet, yield from 300 to 847 analyses shown by circular diagrams on figure
== gallons per minute 1. A pH of 7.0 indicates neutrality of a solution.
= . - . Values higher than 7.0 denote alkalinity;values

§' Porters —— Light- to dark-gray micaceous clay and lenses of fine- to meﬂiu:\n- Underlies Eocene sediments in the northwestern and southwestern parts Un:eeJlsleirs‘ z\;at:':"b::g l?)';(::r4;;arct;ser:;3|I;;zt;:t:?r;fzr}:xw:llgsh s$22 L. Area boundary lower than 7.0 indicate a01d1ty Corrosiveness
o e == = , grained micaceous sand, commonly glauconitic, in upper part. Light- of the quadrangle. Underlies Pliocene(?) deposits in most of the @ - 3 A g : &
S g CCrIeaeyk .-___—___’_____ 0-210 to dark-gray glauconitic clay and thin beds of micaceous glauconitic remainder of the guadrangle. Unit thins eastward and is missing g':g ;2:,3sufh:’aut:‘;a":dtI:Qs:ﬂ:::gf%':;errﬁ(a:nudnggﬁs::_;?::ﬁ:;s ot Of water generally increases Wlth decreasmg pH-
S —= sand in lower part. along a narrow strip on eastern edge of quadrangle. Formation. 365
% __:_—_—_; . ’!‘es§ hole
= == ) Figure below line is depth of test hole
F— — —] k. (P)
F— — — D
———— Water well Analysis) 4 | 21314 (5(/6|7|8]|9]10
e , A:' H A, D, Drilled or jetted well, generally steel or plastic casing with well screen Tron
o ——— 32’30 32'30” on the lower end tent 0.08| 0.46( 0.07f 0.17| 0.97| 2.3 | 1.4 | 0.16] 5.0 |13.0
= ] L B, Bored or dug well, generally 24-inch concrete tile casing open at the conten
= bottom pH |66 |76|60|55|59|55|55|61]|66]|65
Aquifer (see below) Analysisi gy 112 13|14 [15]16 |17 |18 1920
i Iron
kel ol Wister lovel, in feet below land yurtace 0.13| 0.50{ 0.04| 0.25( 0.49) 0.96| 0.60| 0.02| 0.70 0.39
0 T : content
241 (300) Yield in gallons per minute, or adequacy
(see below) PH |53 | — |71]|63|69|64|64|59|— |59
7 Depth of well, in feet below land surface
Underlies availability area 5. Supplies adequate amounts of water to
most small-diameter wells 125 to 168 feet deep. Most domestic wells Anal 1S
X . . . . . . . penetrate the upper part of the formation. Wells finished in the {): 2’ 22 23 24 25 26 27 28 29 30
: Fine- to medium-grained commonly micaceous sand. Upper part of Underlies entire quadrangle. Overlajn by Porters Creek Clay in all of 2 § " . numbper
. g i : i g ! 4 upper part of the formation may yield water of high iron content. AQU'FER SYM BOLS
McNairy : , formation generally interlaminated with dark-gray to black, often quadrangle except narrow strip along eastern edge where formation D drilled \ f ilabili 5 yield 80 1.145 gal Iron
Formation? 3200_300 lignitic clay. Generally the thickest sand beds are in the lower part is overlain by Pliocene(?) deposits. Only exposure of formation is in eep crived we Is-west o ayal ability bt @ to' i gallons @ 2 t 0.15| 1.2 = 0.21[17.0 | 0.14{ 6.0 0.67| 0.13| 0.76
of the formation small stream valley in southeastern corner of quadrangle per minute from the McNairy Formation. Fordiation is capable of Qa| ———————— Alluvium of Quatemary age conten
%] : gle: large yields suitable for municipal, commercial, and irrigation purposes QTg Gravel and sand of p]iocene(?) age
1) 3 in entire quadrangle. Water is generally soft, slightly acidic, and | |\ Ziadghear” Y ARGt e e b el O ] e e el e e BT T e e g Gt U Nl s i e i N OTg * pH 65|60 |64 |58 |67|68|75]|65]|66]|64
2 8 contains iron in excess of 0.3 ppm. du._.._ . ___ Sand of Eocene age
o g Km________ Sand in McNairy Formation of Cretaceous age
Q 4
e
o Iy
o § YIELD OR ADEQUACY
L o\ (80). . .____ Gallons per minute where known
57 (2 I———— Well reported adequate for power pump for
domestic and/or stock supply
(H.________ Well reported adequate for hand pump or bailer
s / (N)-________ Well reported not adequate
. (0,9 No yield data available
(A ____ Abandoned
Tuscaloosa ¢ ; . . Not exposed. Present farther east below the McNairy Formation and Not penetrated by wells in this quadrangle. Water-bearing character- 4 (O) _________ Observation well
Formation ‘3 030 Roungsd chstt psishies in:a sand o clay matix, above the Paleozoic rocks. May be absent or thin in this quadrangle. istics not known. 3
AT 500
o’ °\_g:f Water-level contour
0 %Oﬁ%[)%ﬁo Shows altitude of water level in saturated zone of the Pliocene (?) and
706%(?%9000 ) e Eocene deposits. Water level measurements taken in September 1962.
l’00 000000 All rocks be!ow the Cretaceous are of Paleozoic age and are the ““bedrock " L Contour interval 10 feet; datum is mean sea level.
g 06%00§0n< of well drillers. :
i T IA I’l I
: T U QUALITY
T TaT T
) S —
I —
= I T L T - I
< ) Il I I I I Not penetrated by wells in this quadrangle. Water-bearing character-
Z Devonian rocks 1 T IA . I Chert and limestone, commonly weathered with solutional openings Not exposed. Present beneath the McNairy or Tuscaloosa Formations istics not known. Weathered zone at top of the Paleozoic rock and .
g undifferentiated I T near the top, grading downward into more massive chert and lime- throughout the quadrangle. Penetrated in wells in nearby quadrangles. solutional openings deeper in the Paleozoic limestone probably will E
g T - stone. yield adequate amounts of good-quality water. ™ -
I TAT S
T Ill ll I I g
- 3>
= o Chemical composition of dissolved solids
| . — T ' 8 Figure between circular diagram and well symbol refers to analysis
i — Ob ¢ number in table at end of text. Figure above line at center of circular
- 36°30ﬁ y N O3 R oo, b7 - .4 : X = 36030 diagram is carbonate hardness (calcium magnesium hardness, as
1 88°22'30" l 14 20! PURYEAR 4.0 M1 PURYEAR 8-NE) 1517'30 TENNESS BETHLEHEM 3.1 M. 88°1 ? 30 CaCoO,) in parts per million; figure below line is dissolved solids in
. T — 7 PARIS 14 MI. 5 parts per million. Hardness of water is classified by the U.S. Geolog-
) ) , Base map by Tennessee Valley Authority and the . FIGURE 1—MAP SHOWING AVAILABILITY OF GROUND WATER,LOCATION OF WELLS. AND QUALITY OF WATER Hydrology by L. M. MacCary, 1962 teal Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately hard;
;:Ase Undetgrmmed. ff:sltm;ates of agehratnge from Pliocene or older to Pleistocene U.S. Geological Survey, 1951 A ; ' 8 % 121-180 ppm, hard; 181 ppm or more, very hard. Dissolved solids in
ay contain beds of Clayton age at the top . i The Garter Coordinate Systen lefters and nurbers used to SRR 1 SNh partial analyses are computed from specific conductance and are only
E LANATIO designate five-minute divisions of latitude and longitude 2|2 ' approximate values. Areas of th? segments of each circte are pro-
are shown along the margins; tick marks indicate one- = 1 % 0 1 MILE portional to the mineral component in the dissolved solids in the water.
e, ° o) i =] v Vv V ~ o~ g F 72’;@(/%% === p Ll minute divisions 2l o = = = . : — Percentages are computed from equivalents per million of the anions
00g 0 ~ o~ [ RV ~ gm%ﬁc T ; Ll wll& " 5 5 P— and cations. Calcium and magnesium are shown as one segment in
P 90,99 : 1 i | —— v v v o # RONOOT] — AT Elg e } o partial analyses. Nitrate shown separately if present in amounts
Gravel Sand Silt Loess Cla Mica Glauconit Carbonac hert Limest Chert ; il greater than 45 ppm
y onite armateri:?us r('ibzle imestone Iimesto):we APFRBRTVATE SMEAN CONTOUR INTERVAL 10 FEET
DECLINATION, 1964 DASHED LINES REPRESENT HALF-INTERVAL CONTOURS .
DATUM IS MEAN SEA LEVEL
FIGURE 2—GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF THE GEOLOGIC FORMATIONS 600" Water level in Pliocene(?) gravel and sand QUADRANGLE LOSATION 600’ .
i
MURRAY East Fork Clarks River
///\
;s _—————— Y ——— = —— —— R R Water level in alluvium QTg QTg , EXPLANATION
500" T 2N S — 500 Qal______ _Alluvium of Quaternary age
. Tpc QTg--_-__Gravel and sand of Pliocene(?) age
: - - Tu. . Eocene sand, undifferentiated
400" Piezometric surface of water in the McNairy Formation" Water level in main zone of saturation of the — 400 Tpc ___Porters Creek Clay of Paleocene age
McNairy Formation == 5 g
T Kmo_____ _McNairy Formation of Cretaceous age
P . Km Kt_______ Tuscaloosa Formation of Cretaceous age
300" — — 300" Du____.___ Devonian rocks, undifferentiated
Km
200" — — 200’
100" Km p—
Du
SEA. LEVEL = Kt — SEA LEVEL
Du
100’ 100’
VERTICAL EXAGGERATION X10
FIGURE 3—GENERALIZED GEOLOGIC SECTION ALONG A WEST-TO-EAST LINE THROUGH MURRAY
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