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AFRE Ly W S N N o NS el EXPLANATION AVAILABILITY OF GROUND WATER IN
= @ (e} FORMATION SECTION ! LITHOLOGY TOPOGRAPHY AND GEOLOGIC SETTING HYDROLOGY N o© §
g R Fé’;T | : % ){\ The water-availability areas on this map show the occurrence and THE WATER VALLEY QUADRANGLE,
- S e _ 5 o 2 . 5
e s ; 09« availability of ground water in the shallowest aquifer that may yield
—— = \360 % j ; adequate amounts of water for domestic use in each area. As KENTUCKY—-TENNESSEE
— —— I 390 & considered in this report, an adequate domestic supply will furnish
: L= approximately 500 gallons per day from a well equipped with a power :
4:0. pump and pressure-distribution system. The shallowest aquifer is Large:\ undeveloped SuPpheS 0 f grOL'md watgr
. 5 underlain by deeper aquifers whose geologic and water-bearing are available for domestic and industrial use in
: properties are described in the generalized columnar section, fig. 2 the Water Valley quadrangle. This atlas, one of a
1 ‘ O\ series that includes the entire Jackson Purchase
) ' ’ ‘ region, presents nontechnical data about ground
water in an area northeast of Fulton, Kentucky,
2 Water in Q‘ﬁfgfn alry alluvium The water-availability map is a graphic repre-
e Wells in th 1l f Bayou du Chien yield sufficient amounts of water . A
9 efo? I: mi;:r:ydc:)mesyti: s::pply. Most wells tap the underlying Shallow large-diameter bored or dug wells will yield sufficient water for .S entation of the Occurr_ence and quahty of water
g coarser and more permeable Eocene sands, owing to the fine-grained, domestic and stock use from the alluvium along Bayou du Chien down- in the shallowest aquifer that may yield water
) — 3 en ; . low-yielding character of the material in the alluvium. The alluvium stream from the town of Water Valley. In the tributaries and the i d 1 ts f i i
c ,tan, y ] , h -pl the valley of B du Ch d its ; : e ; y ; 4 : in adequate amounts for domesti . -
: Alfuviam 0-40" Brg:::ej(an and gray silt, sand, and gravel, locally cemented with iron Ret(r:i‘:)r:;ttaf:?eos‘.i pczgr::"gsss;;:slr;hanel\(l)af;); :hickai)r/‘otl:\e :ributI:rr:eas? i in most tributaries is above the main zone of saturation and is dry spnar veoekes of Boyou du Chion thes altuvien i wot watsr beging 2L q est c.use The avail
£ e:ﬁi?;'rh:f'e tmad"e'u':li‘t’e';Ef‘:an?:nf:iier’;irce'amanTohg W:rtte' = except locally where water is perched above Eocene clay. Only minor ability of ground water at a particular site may
8 rgnillion o)flirorﬁ Iroqn in e))l(’cess of t)t/'lis amount may cause .st:iningpof amounts of perched water are available for domestic use be determlned from the pattern on the map and
@ porcelain and textiles and impart a disagreeable taste to the water. a StUdy of data onwells near the site. The chem-
o) § ‘ < 5
o2 ical quality of the water is shown by circular
1.4 "
< . T diagrams,
o
] .
< AREA 2 The most extensive body of ground water in
4 - i Wa}:;er utlhEocer;: simd1 . " this quadrangle is in the sand in the Eocene
1agonal rulin, ws where the water level in we : . s
& 00 Test Balir Bte Jaail s:;rface;v i formations which are mantled by loess, Plio-
; ? a lluvial sits, andalluvi :
All properly constructed wells in the Eocene sand yield sufficient amounts cene( ) gr Vel’ .CO 1 . depo t * dalluvium
of water for mumnicipal, industrial, domestic, and stock supplies. The Eocene sediments dlp westward at about 30
éilum'ctz:pal tlzlnd. industr?lzl z»ellihare as ?eep o :27feet; theldepltlh of feet per mile and are 750 to 1,000 feet thick. The
omestic wells 1s generally less than 250 feet. e municipal wells at . .
Fulton have specific capacities of 17.4 and 34.2 gallons per minute per upper surface of the main zone of Satur.atlon
foot of drawdown. There are two major sand units that are tapped (water table) SlOpeS westward from an altitude
Sor qround—water development. Small amounts of ground water are of 385 feet above sea level along the east-central
obtained from an upper sand, which supplies most of the farm wells;
Windblown deposits. Mantle much of the upland surface and overla municipal and industrial wells tap the water in o deeper sand. edge ol the quadrangle to about 340 feet e S
. Loess 0-15' Brown to gray silt. S kit fisThe sisliasof B 110 Ghisr P Not an aquifer. When saturated, transmits water to underlying units. PegChedt waterdﬁzderliles g .souihward’;trending ridgef e;:st Odeele/ junction of State Route 307 and Bayou du Chien.,
o emetery an e upland in the northeastern part of the quadrangle. : »
5 Several Jetted wells in these two areas yield sufficient amounts of FlOWIng we'lls, Wh]'Ck_l tap the Eocene Sand’ ocecur
3 perched water for domestic and stock use. Only one small-diameter along Harris Creek in Fulton and along the edge
2 bored well is in use. Using present-day drilling methods, many of these i
o of the valley of Bayou du Chien near State Route
@ perched zones may yield sufficient amounts of water for domestic and 5
= stock use from large-diameter bored wells 307. Properly constructed drilled wells may
yield more than 1,000 gpm (gallons per minute)
- from the Eocene sand. Specific capacities of two
Area boundary municipal wells at Fulton, which are 627 feet
i = and 425 feet deep, are 17.4 and 34.2 gpm per
o 3
foot of drawdown, The 425-foot well is pumped
35 - bol 'lrf*St .h°;e b oF tost hole at 1,235 gpm. Properly constructed4-inch wells
i in the main zone of saturation should yield more
300 than 50 m and generally can be less than 250
800
i1 feet deep.
Not known to be water bearing. Water may be perched in the Pliocene(?) ) Oil t.est .well P
Gravel Red to brown sravel and d. locall mented. U i3 d gravel either above Eocene or Pliocene(?) clay in the northeastern Figure below line is depth of well ) )
and 5-65' e 'Itoan:j cla g and sand.locally e . pper part.is sand, Underlies loess in upland and drapes down slopes as colluvial deposits. part of the quadrangle. Colluvial deposits, derived from the Pliocene(?) D Discontinuous beds of Clay or Sandy c]_ay above
sand st ¥ gravel, may be water bearing at the base of valley slopes adjacent to ® the main —_ Of saturation retard the doanard
& 1 Bayou du Chien. W
< ater well ;
]
S D, Drilled or jetted well, generally less than 3-inch steel casing or 4-inch movement of water and fqrm water bodies on top
3 plastic casing with a screen on the lower end of the clay. These bodies of perched water
s B, Bored or dug well, generally 24-inch concrete tile casing open at the usually will furnish sufficient water for domestic
— use to large-diameter bored wells. Many of the
) perched bodies of ground water, however, are
Aquifer (see below) of limited areal extent and too small for the
Water level in well; m, if measured. development of water supplies; the larger ones
A plue sign indieates tite water may furnish adequate quantities to jetted wells
T Bl level, in feet above land surface; Y q q 2 Jetoe . .
D =220 5 a minus sign, in feet below land The perched zones of water are found in the
i 107 surface _ northeast quarter of the quadrangle and beneath
) - : (R Yield,in gallons per minute, or ade- a southward-trending ridge eastof Wesley Cem-
) o J /Q bel
| & quacy (see below) etery about parallel with State Route 307
\\‘ [ . N Depth of well,in feet below land b 4 p .
R N surface
Q) , N The main zone of saturation in the Eocene
w % N -
Py " K N AQUIFER SYMBOLS sand extends downward to the top of the under-
SN NI 3 Qal_ . - Alluvium of Quaternary age lying Porters Creek Clay. Many clay bodies
2 5449 Y TN\ eSS e P ( I\ Y AT QORI E S e (o v S=35ES - Tup oo Perched water in sand of Eocene age occur throughout this zone and may cause some
Underlies the entire quadrangle. All known wells, except those in the E‘, g ] i S Sand of Eocene age -
alluvial deposits, are completed in the Eocene sand. All properly o T wells to be deeper than adJacent WellS. Below
constructed wells in the main zone of gaturation yield more t?!an an Tul® the Porters Creek Cla are sand and cla Of
Numerous beds of gray clay in fine- to medium-grained micaceous sand. adequ'a‘tje atmoluntdof wa_te_r f‘l" dﬁmestlc uﬁe'l Mt‘r’ft ‘;‘;B"s“;‘;and 7 i '( :) YIELD OR A_DEQ UACY C ta a Wh. hy t n 1 St n y f
325' Grades downward into massive body of white to brown coarse-grained :?;n :o:_:p:':t;;ainazher?]:';fr'ptzirzeofs 't::nst::e: eeusnsits :';d shoeueld yei:f:; (650) . Gallons per minute where measured or reported re Ce(?us ge 1ch res ) o 11T19 one o
=+ (s:laar;dbaer;c:.lenses of fine- to medium-grained sand. May contain thin o -axcess 6f 100 gnm faslions pee minute): by the nembesskern pert (B e omomimcn s e ngl reI;?l'teddadequatfl)( for IiOWer pump for Paleozoic age. These underlying sediments are
of the quadrangle and underlying a ridge east of Wesley Cemetery, |40 omestic and (or) stoc supply too deep for present Water wells to tap’ and the
water is perched above Eocene clay. Large-diameter bored wells 0% —\ (H) oo sononnnnconeas Well reported adequate for hand pump or bucket . .
and small-diameter jetted wells yield sufficient supplies for domestic ) (A) o ____ Well abandoned or destroyed water in them may be of poor quallty-
use from perched water in these two areas. ﬁ IS (0) Observation well
o 585 The quality of water from the Eocene forma-
‘ Wnnendlone] wnten tions is excellent for most uses, although it is
Shows altitude of water level in main zone of saturation. Depth to water Sllghtly acidic. The concentration of dissolved
Py is difference in feet between altitude of water-level contour a?zd land solids generally is less than 100 pPpm (parts per
2 surface. Meas.urements made in September 1963. Contour interval million) and the water is generauy soft, although
10 feet; datum is mean sea level .
. some at shallow depths is moderately hard.
QUALITY Many samples collected for chemical analysis
b 14 CIS,OF,&N03 contained more than 0.3 ppm of iron, the maxi-
> E Coastal plain deposits; concealed by loess, Pliocene(?) gravel, and | W= T /A A 7 O NS LO90N SRR E Ny A U ) S SRS Sl 2T O N o i i R N O SN A R . " mum amount recommended by the Public Health
x |o
< | € t Sand 800" colluvial deposits throughout most of the quadrangle. Exposed in Service.-
- 8 o and i valleys of dissected upland. Eocene deposits contain several impor- A ®
5 qug clay - tant hydrologically connected aquifers and may be as thick as . . X
o e 1,000 feet. Generally the middle unit is at too great a depth for domestic wells. . . .
2 250" Gray to brown clay and brown to white fine-grained to locally coarse- The municipal and industrial wells in Fulton, Ky., and South Fulton, < q q The follow1ng table shows the iron content, in
3 grained sand. Grades downward into massive beds of white fine- to Tenn., yield large amounts of water from this unit. A municipal well, S 2114 L& -
B coarse-grained sand and minor amounts of clay. 425 feet deep at Fulton, yields 1,235 gpm. In a 2-hour pumping test, 32'30 . parts per mllllon-‘ and the hydrogen lon concen
D .
the specific capacity for this well was 34.2gpm per foot of drawdown. S tration, expressed as pH, of the water analyzed
Q ) Chemical composition of dissolved solids and shown by circular diagrams on the availa-
Figure between circular diagram and well symbol refers to analysis s . z s
number in table at end of text. Figure above line at center of circular blhty_ map. A pH 9f 7.0 indicates neutrallt}" O'f a
"\ diagram 1is carbonate hardness (calcium magnesium hardness, as solution, Values hlgher than 7.0 denote a].kalmlty;
0 % CaCoyg) in parts per million; figure below line is dissolved solids, values lower than 7.0 indicate acidity Corro-
- wn parts per million. Hardness of water is classified by the U.S. . ) . -
: v Geological Survey as follows: 0-60 ppm, soft; 61-120 ppm, moderately siveness of water generally increases as pH
L\/ hard; 121-180 ppm, hard; and 181 ppm or more, very hard. Dissolved decreases.
solids in partial analyses are computed from specific conductances and
are only approximate values. Areas of the segments of each circle are
proportional to the mineral component in the dissolved solids in the
water. Percentages are computed from equivalents per million of the
anions and cations. Calcium and magnesium are shown as one Analysis
segment in partial analyses number 1 2 3 4 5 6 7 8 9 (10
Iron 15932 | 781902600550 [083]024]27
225’ Dark-gray lignitic micaceous clay and fine-grained to locally coarse- No wells obtain water from the lower unit, although the basal sand content -
-+ grained sand. should yield sufficient amounts for many uses. pH 63 | 6.1 63| — 6.1 6.0 — 60| 69| 6.6
Analysis
_______ o, doy 11|12 |13|14 |15|16 |17 |18
Iron 14231 0.15 [0.54| 0.43]0.05|0.61| 0.28 | 0.21
content
pH 64163 |59|71|58|60| — |62
:_—z_:_—g Not an aquifer. The thick section of clay retards the movement of water
“C’ 5 e | smecee ol Marine deposit concealed at great depths by the Eocene sediments. between the overlying Eocene sand and the underlying Cretaceous
[ © Porters = = Light- to dark-gray slightly micaceous clay. Upper part contains fine- Thickness may vary in quadrangle owing to the pre-Eocene erosion of sediments. The latter, consisting of sand and clay, and the deeper
8 3 Creek B e 4 300" grained micaceous glauconitic clayey sand; basal part is micaceous the upper surface. The base of the Porters Creek Clay occurs at a Paleozoic rocks have not been tapped for ground-water supplies and
o
2 s Clay ] glauconitic clayey sand. depth of 1,100 feet below land surface along the east-central edge of little is known about the water-bearing character of the deeper sedi-
ﬁ == e ’ the quadrangle and about 1,200 feet below land surface at Fulton. ments. The water in these underlying units may be hard and may
Z{—E—; contain an objectionable amount of iron and dissolved solids.
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. e T ey L oA FIGURE 1.—MAP SHOWING AVAILABILITY OF GROUND WATER, LOCATION OF WELLS, AND QUALITY OF WATER ipseiagy S 1. W Lambert, 959
! Age undetermined. Estimates of age range from Pliocene or older to Pleistocene o . Yo
The Carter Coordinate System letters and numbers used to SCALE 1:24 000
designate five-minute divisions of latitude and longitude 5 i 1 MILE
are shown along the margins; tick marks indicate one- . 2/3 — L ; ?7 .
minute divisions Py
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