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AN AQUIFER TEST IN THE SOUTHWESTSEN PART OF
THE LOUISVILLE AREA, KENTUCKY

By William H, Walker

ABSTRACT

The unconsolidated sand and gravel deposits along the Ohio River at
Louisville, Ky. contain a large quantity of ground water. Farts of the
aquifer have been overdeveloped in recent years, however, and at the
present time great emphasis is being placed on proper locatien,
development, and use of ground-water supplies. The present trend of
industrial growth is to the southwest of the city in the undeveloped
area along the Ohio River, where the yields to individual wells are
higher and relatively large supplies can be developed. The average
coefficient of permeability and storage coefficient of the aquifer here

are 1,500 gallons per day per square foot and 0.2#. respectively,




These values are used in this report to estimate the natural
discharge from the aquifer to tue river; tie natural recharge to the
aquifer from flow througn the valley wall; and release of ground - water
storage in the aquifer. In the undeveloped area southwest of the city
tae outflow of ground water to the Onio River during 1952 was about
1.t million gallons a day per mile of river channel. A large percentage
of tae ground water now being lost to the stream could be salvaged by
tie proper location of well fields close to the river. Furthermore, by
locating wells near the riverbank large quantities of additional ground
water may oe obtained by induced infiltration of river water, thereby

greatly increasing the total ground-water yield of the aquifer.




The growth of the city of Louisville depends upon a systematic
plan of industrial development; therefore, analyses presented in this
report are intended as an aid for a part of this plan === the future

development of the ground-water resources of the area,



INTRODUCTION

During World War II the great demand for cool water of good
quality caused a temporary overdevelopment of the ground-water resources
in some of the heavily industrializeu sections of Louisville, Ky. As the
situation became critical, investigations were started to find areas
vhere ground water could be obtained to meet the additional needs. In
the spring of 1944, a detailed study of the ground-water resources in the
southwestern part of Louisville was begun., A report of this investigation
released by the United States Geological Survey (Rorabaugh, 19486),
indicated that additional ground water could be obtained in the area
covered by the atudy. Although quantitative inforsation of the general
area was presented in this report, the amount of ground water obtainable
at any one site was not determined, and until recently, little information
of this nature was available.
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In August 1553, an aquifer test was made in a well field in this
area. The data gathered during this test provided valuable information
on the hydraulic properties of the aquifer here which should serve as
an important supplement to the 164€ report, X determinations of the
coefficients of transmissibility, permeability, and storage for the
aquifer, which were obtained from an analysi: of the data gethered
during the 1953 aquifer test, are includeq in the present report,

B recisrinet

Recharge to the aquifer and natural boundaries within the area are also

discussed,
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The present investigation was conducted by the Ground ¥Water Branch
of the U.S. Geological Survey, in cooperation with the Agricultural and
Industrial Development Board of Kentucky (superseded by Department of
Economic Development of Kemtucky, in July 1956). The work was under the
administrative direction of A.N. Sayre, chief, Ground Water Branch,

U.S. Geological Survey, and under the direct supervision of M,I. Rorabaugh,
district engineer in charge of ground-water investi-ations in Kentucky.

Much of the field data were gathered by R.W, Kellogg assisted by
EeA, Bell and ¥,H, Walker, Other data were furnished by the Diehl Pump
and Supply Co. Special acknowledgment is due the officials of the
Stauffer Chemical Co., for their cooperation in permitting the use of
their wells and equipment and in granting permission to publish the data.



LOCATION OF AREA

The area covered by this report lies near the southwestern edge of
the Rubbertown industrial area and is bounded by Bramer Lane, Cane Run
oad, Lees Lane, and the Ohio River. A map showing the location of the
test wells and nearby areas of heavy ground-water withdrawal is shown

hfigm 1.

Figure 1l,-=Map of the southwestern part of the louisville area,
Kentucky, showing location of wells used in the investigation; nearby
areas of heavy pumpage; and the glacial outwash boundaries,




WELL-NUMBERING SYSTEM

The Louisville area lies between 85° and 86° west longitude and 38°
and 39° north latitude, The area has been subdivided by a grid of
leminute meridians of longitude and le-minute parallels of latitude., A
well is designated by a composite of three numbers: the first indicates
the minutes of longitude, the second indicates the minutes of latitude,
and the third the number of the well in that quadrangle, Thus well
52-11-1 is the first well inventoried in the leminute quadrangle west of
longitude 85°52' W, and north of latitude 38°11°' N,



GEOLOGY

The geology of the louisvill- area is described in the "Progross
report on the ground-water resour.2s of the Louisville area, Kentucky,"
by W.¥. Guyton, W.T, Stuart, and G,B, Maxey, March 1944, The following
paragraphs are quoted from that report:

The greater part of the louisville area lies in the
Ohio River valley on unconsolidated glacial outwash ard other
river deyosits of Fleistocene and Recent age. The valley was
cut in limestone, shale, and tightly-cemented sandstone of
Silurian, Devonian, and Mississipyian age, and is bounded on
both sides by hills made of those rocks. The formations
composed by these consolidated rocks are relatively uniform
in structure and dip gently to the west.

The Pleistocene glacial outwash sand and gravel overlying
the bedrock in general vary inversely in thickness with the elevation
of the bedrock surface, the thickness ranging from a
featheredge in the marginal areas of the valley to over 125
feet in the main channel in the bedrock, Examination of over
100 logs of wells and borings # # & drilled in the area show
that the outwash deposits are principally gravel and coarse-,
mediume, and finee-grained sand, Usually the gravel and sand
are mixed, with gravel or coarse sand predominating, and make
up interbedded lenses of different mixtures which vary in
thickness from § to 20 feet, Occasionally lenses of well-
sorted mediume- or fine-grained sand occur, V¥ell-gorted lenses
of gravel are extremely rare, The lenses contain varying small
quantities of finer material but are not clay- or siltebound,
Clay and silt lenses are seldom present, and when present are
thin, The gravel varies from granule- to cobble-gize, and
the particles are well rounded and worn, Occasional boulders
encountered by well drillers were probably rafted down the
valley with fragments of ice from the melting ice sheet,
Quartzitic, granitic, and limestone particles predominate i:
gravels, vhereas the sand is nearly all quartz with infrequent
heavy mineral and limestone particles.
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Thus, the geologic setting in the Louisville area consists of a
rather deep channel which was cut into the bedrock prior to the
Pleistocene epoch; Fleistocene glacial outwash sand and gravel which
fill the chunnel to an average thickness of 60 feet; and a blanket of
Recent alluvial clay, silt, and sand whichm in thickness from
10 to 70 feet,

The preglacial channel is about § miles wide between Kramers and
Lees Lanes., In the central part of the channel along Cane Run Road
there is a well defined bedrock ridge nearly a mile w’ie that parallels
the river, The elevation of the greater part of this ridse is between
370 and 380 feet above mean sea level, The elevations of the bedrock
surface are shown by contour lines in figure 2,

Figure 2,-<Bedreek ma; of the southwestern part of the Louisville
ﬁ"‘"’ Conf-furs on the bedrock surgace
area, Kcntucky”Ql:c(:ary, 1955),

Jo
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The bedrock surface is also shown on cross sections in figures 3
and 4, The cross sections in figure 3 show that alluvial deposits fill

Figure 3,--Sections of the Ohio River flood plain in the southwestern
part of the Louisville area, Kentucky. (For location see fig, 2).

Figure 4.,=-A cross section of the alluvial material gf’hn Lane in
the southwestern part of the Louisville area, Kentucky. (For location of
wells, see fig. 1).

the bedrock channol to an average elevation of 450 feet above mean sea

level, The term “alluvial sand, gravel, and silt" is used to indicate the
‘ channel fill (fig. 3) because sufficient data are not available to determine

the contact between the Recent alluvium and the glacial outwash in most

foasd ors _toge Dl <nslcatid —elle o fon,.

places, VFigure 4 is a more detailed uctionhshoving the heterogeneous

character of the fill material overlying bedrock at Lees Lane, The

materizl here varies considerably over short distances,and mixtures of

silt, sand, and gravel are coumon, This is characteristic of the

alluvial deposit. underlying the entire area, Although the material is

highly heterogeneous, aquifer tests indicate that it functions as a

homogeneous unit if the aquifer is pumped long enough to dissipate the

slow draincge of water from the fine material in the upper part of the

aquifer,



ALUIFER TEST

Theorx

The water table or piezometric surface near a pumping well is
drawn down in all directions from the well and, if not affected by
other pumping wells, is & ::aped somewhat like an inverted cone. The
drawdown is greatest at the pumped well and becomes infinitely small
at some distance {rom the point of withdrawal. Tie shape and size of the
cone of influence depend primarily upon the pumping rate and the
transmission and storage properties of the water bearing formation.
From measurements made at two or more observation points on the
cone of influence at a given time, or from measurements of the rate
of decline of the water surface in nearby observation wells, it is possible
to determine the bhydraulic characteristics of a water-bearing formation
in the vicinity of a discharging well. These characteristics are commonly
expressed as tne coefficients of permeability, transmissibility, and

storage.

12



The Geological Survey commonly defines the coefficient of
permeability (F) as the rate of flow of water, in gallons per day,
through a cross -sectional area of 1| square foot of the water bearing
material under a hydraulic gradient of 1 (0 percent. This may be simply
expressed in equation form as

P= Q

R, |
where C is the rate of flow; I is the hydraulic gradient; and A is the
cross-sectional area through waich the flow occurs. Thae coefficient
is given local field significance, as opposed to its use in laboratory
measurements, by specifying that it is computed for the naturally

prevailing water temperature.

i3
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The coefficient of transmissibility (T) may-be doﬁ?ndf‘; the 7 g
nusber of gallons of water that will move in 1 day through a vertical
strip of the aguifer 1 foot vd.doh o a height equal to the full
thickness of the aquifer, under n,( hydraulic gradient of 100 percent,
Thus, the coefficient of transmissibility differs from thef;l:ofﬁciont

of permeability only‘by the term "aquifer thickness", and therefore

where m is the saturated thickness of the water-bearing formation,

JF



In ground-water work the hydraulic gradient -and—sross-sectional

<arex used in thm:lom are often expressed in terms of feet per
mile in order to simplify field computations. It should be pointed out,
however, that the field coefficient of permeability for a homogensous

formation is a constant factor, whereas the coefficient of transmissibility

varies according to the thickness of the saturated part of the formation,

/5



The coefficient of storage of an aquifer may be defined as the
volume of water it releases from or takes into storage per unit surface
area of tue aquifer per unit change in the component of :ead normal
to taat surface. For a water-table case the yield of water by gravity
from a saturated volume of material will range from about 5 to 3¢
percent of the total volume of the material. Thus, if the water level
in an aquifer having a storage coefficient of 0.3 is raised or lowered |
foot, the gain or loss of water from each cubic foot of the material
that is newly saturated or dewatered will be approximately 0. 3 cubic

foot, or 2.2 gallons.

i
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The nonequilibrium formula developed by Theis (1935, p. 519-524)
is used in this report to d-toui.ne the transaissibility and storage

characteristics of the aquifer. /ﬁm oy vall-up s ool S shpligpent ‘1‘7

[
-u
] .Llé._‘ﬂ '.'Tdu eeve0ssccnvescccse (3)
where - [ e et

s = drawdown of water lma, in feet

Q = discharge of pumped well, in gallons per minute

r = distance of observation well from pumped well, in
feet

t = time well has been pumped, in days

S = coefficient of storage as a ratio or decimal
fraction

T = coefficient of transmigsibility in gallons per day
per foot, under unit hydraulic gradient

/7
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. A more convenient expression of this formula is:

00000000000 OONNPOIOROIDPOIOOPOIOIODY (4)

‘l‘-y-'-‘-;-s-g W(u)

S. L rt 0000000000000 000000000000S (5)

1.87

in which W(u), the "well function of u", replaces the integral expression,
The value of the integral is given by the series

w(u)--o.s'rme-ug.uou-,%!*u“-u‘ ceee (6)



The nonequilibrium formula is based on the following assumptions:
(1) the aquifer is homogeneous and isotropic, (2) the aquifer has an
infinite areal extent, (3) the discharge well penetrates the entire
thickness of the aquifer, (4) the coefficient of transmissibility is
constant at all places and all times, (5) the discharging well has an
infinitesimal diameter, and (6) water is released from storage

instantaneously with the decline in head.

19




A type curve that simplifies the computations involved is given
in figure 12. This type curve is a plot on logarithmic coordinates of
the values of H(u) against values of 1., If values of drawdown are
phttodagdutt/rztothomun:uﬂutmma.m
curve is developed. By overlaying this plot on the type curve a
position of the curves can be found where most of the plotted points
match the type curve., With the graphs in this poaitien,j‘::v common 7{
point on the graphs will givo/( values for s, t/r2, .'.1‘., and W(u)., By
substituting these values in equations (4) and (5) values of T and S

for the aquifer can be computed.

A0



A shortcut method of determining T, (Jacob, 1946, p. 635-636,
may be used after t becomes large wdf‘umuog plot of drawdown
versus the log of time, for a selected observation well, produces a
straight line. The modified version of equation (4) used in this
computation is:

T = 2640 log;  t,/t, (7

2°%

where t, an’ t, are two selected times since pumping started, and
s, and s, are the respective drawdowns, in feet, at these times. The

solution is simplified further by selecting .l and t_ so that they are one

2
:_Z_ is unity. Equation

log cycle apart (on the semilog plot) and l».l o
t
1

(7) can then be given as:

To264Q ..cvvececreeccccnncnee.(8)
ae

where & s is the difference in drawdown over one log cycle of time.

. 21



Pregentation of Data

Wells used in an aquifer test made at the Stauffer Chemical Co.

plant in August 1953, are shown in figures 1 and 5. Peldisirgfing

Figure 5.--Location and summary of weli information used in aquifer
test.

well, 52-12-17/ was pumped at 609 gpm (gallons per minute) throughout the
10-day test. In order to obtain measurements of the water-level decline
in the test site area, the wells shown in figure 5 were equipped with
electric tapes or automatic water-level recorders, and readings of depth
to wvater in each well were recorded periodically during the 1l0O-day period
of pumping., The water-level measurements made during the test, and
corrections applied to them, are given in tables 1 through €., The Ohio

Table 1l,=-Drawdown of water level in pumped well, 52-12-17,

Table 2,~=Drawdown of water level in well 52-12-16 caused by pumping
well 52-12-17,

Table 3.--Drawdown of water level in well 52-12-15 caused by pumping
well 52-.2-17,

Table 4,--Drawdown of water level in well 52-12-18 caused by pumping
well 52-12-17,

Table 5.--Drawdown of water level in well 52-12-2 caused by pumping
well 52-12-17,

7



smiaT . =—ur awuuwn Ul nu'r.x- n pumpea well, d2Z-12-17

el

Uep!h to T Depth to Depth to
Date | Pump |water belov]c"::::?d Corrected Hag Pump |water below c“":"'d Corrected Dat Pump |water below Co:::c: rrected
1955 | ateh time | time | measuring lever | dravdown ’:;{ Watch time | time | measuring ;" ’; drawdown ,‘95; Watch time | time | measuring 1 '1 drawdown
(min) point 1 ( (rt) 3 (min) point v (£t) (min) point e (ft)
]
R T = | — BN - o =
June 9| 8:41 a. m.| = 57.88 - - Aug. 10(12:15 p. m. 65 79.80 - - Aug. 12|10:55 a. m.| 2,865 80.20 - -
10| 9:51 a. m.| - 57.91 [ - g 10012:20 p. m.| 70| 79.78 - ) 12[12:28 p. w.| 2.958| 80.22 00.02 | 17.54
11{11:00 a. m.| - 58.02 - - 10{12:25 p. m. 75 79.80 - - 12| 1:43 p. m.| 3,033 80.24 - -
12| 8:00 a. m.| - 58.08 | - & 10(12:30 p. m. 80| 79.83 - - 12| 3:16 p. m.| 3,126| 80.26 80.09 17.61
15| 8:15 a. m.| - 58.47 i - # 10{12:35 p. m. | 85  79.83 - - 12| 6:07 p. m.| 3,297 80,32 80.15 17.67
16| 8:34 a. m.| =~ 58.58 | - - 10]12:40 P- .| 90 79.85 - - 12| 9:12 p. m.| 3,482 80.40 80.17 17.69
18] 8:19 a. m.| - 59.05 = & 10/12:45 p. =.| 95|  79.87 - - 13{12:03 a. m.| 3,653| 80.48 80.21 17.73
19| 8:24 a. m.| - 59.15 - - | 10 12:50 p. m.| 100 79.88 - - 13| 3:02 a. m.| 3,834 80,55 80.25 17.77
26(10:00 a. m.| - 59.91 - = ! 10/12:55 p. m.| 105/ 79.88 - - 13| 6:02 a. m.| 4,012| 80.64 %0.28 17.80
30| 3:04 p. m.| - 60.20 - - i 10} 1:00 p. m. 10|  79.90 - - 13| 9:10 a. =.| 4,200 80.73 80.33 17.85
July 20| 8:44 a. m.| - 61.54 - - ‘ 10{ 1:05 p. m.| 115 79.91 - 13(12:17 p. m.| 4,387 80.76 80.36 17.88
Aug. 5| 9:06 a. m.| - 62.34 | - - | 10| 1:18 p. m.| 128 79.91 - = 13| 3:20 p. m.| 4,570, 80.77 80.39 17.91
6| 8:15 a. n.| = 62.36 - - i 10 1:20 p. m.! 130 79.75 - = 13| 6:10 p. m.| 4,740 80,86 80.43 17.95
7010:10 a. .| - 62.40 - - 10/ 1:30 p. m.| 140| 79.98 - ) 13| 9:16 p. m.| 4,926] 81.00 80.45 | 17.97
8| 3:15p. m.| - 62.37 - - ‘ 10) 1:44 p. m.| 154 T7.74 - - 13/10:57 p. n.| 5,027 61.18 80.48 18.00
9| 4:07 p. m.| - 62.43 - - | 10 1:57 p. m.| 167, TI.77 - - 13{11:21 p. a.| 5,086 80.70 - -
10| 8:53 a. m.| - 62.50 . 101 2:08 p. m.| 178  78.27 - - 13{11:36 p. m.| 5,066 ©1.04 - -
10 9:42 a. m.| - 62.50 = 10, 2:11 p. m.. 181 78.28 - - 14[12:11 p. n.| 5,821 61.21 80.63 18.15
10(10:55 a. m.| - 62.48 = = 10, 2:30 p. m. 200/  78.40 - - 14| 3:05 p. m.| 5,995 81.26 - -
10{11:10 a. =.| - 62.48 | - ™ 10' 2:40 p. m. 210, 7R.37 - - 14| 6:14 p. m.| 6,184 81.36 80.64 18.16
10{11:11 a. m. 1 84.63 - - i 10' 2:50 p. m. 220 78.40 - - 14| 9:01 p. m.| 6,351 81.42 80.68 18.20
10(11:12 a. =. 2& 84.72 | - - | 10 3:00 p. m. 230 78.42 - - 15/12:07 a. m.| 6,537 81.44 80.70 18.22
10/11:13 a. =. 3 B4.74 - : - 10 3:10 p. m. 240/  TR.44 - - | 15| 6:25 a. m.| 6,915 81.46 80.75 18.27
10/11:14 a. =. 4 B4.74 | - ' - ; 10| 3:40 p. m. 270,  7B.49 - - I 15| 6:32 a. m.| 6,922 81.45 - -
10/11:15 a. =. S| 873 | - | - | 10 4:10 p. m. 300  78.56 - = | 15 9:24 a. m.| 7,094| 81.46 80.76 18.28
10/11:16 a. m. 6 84.72 | - | - 10 4:20 p. w. 310 78.56 - - 15/12:20 p. m.| 7,270 81.44 80.78 18.30
10|u 17 a. . 7' 84.72 | - ? & 10, 4:40 p. m. 330 78.59 - - | 15| 3:18 p. m.| 7,448| 81.43 80.83 18.35
10/1):18 a. =. 8/ 84.68 i - | - 10 5:21 p. m. 7 78.66 - - [ 15| 6:30 p. m.| 7,640 81.50 80.84 18.36
10/11:19 a. m. 9/ 84.60 | - [ - 10 5:50 p. m. 400 78,69 - - { 15| 9:20 p. m.| 7,810( 81.55 80,86 18.38
10{11: 20 a. =. 10 - ‘ - I - I 10 6:30 p. m. 440 78.74 - - ; 16/ 1:16 a. m.| 8,046 81.61 80.88 18.40
10/11:21 a. =. 1 . - ‘ - | 10/ 7:05 p. =m. 475  78.81 - | = , 16| 6:21 a. m.| 8,351 81.68 80.92 18.44
10(11:22 a. =. 12, 65.10 - | - 10 8:02 p. m. 532 78.89 - P = ‘ 16/ 9:20 a. m.| 8,530| 81.70 80.94 18.46
10/11: 26 a. =. 15,  65.50 5 2 10| B:44 p. m. 574/  78.93 ™7 16.24 | 16| 1:22 p. m.| 8,710/ 61.69 80.94 | 18.46
10/11:28 a. . 18| 65.75 - = 10 9:46 p. =. 636/  78.98 78,75 16.27 | 16| 3:20 p. m.| 8,900 81,67 81.00 18.52
m 11:3C a. m.| 20|  65.75 | - = 10| 9:47 p. a. 637  79.00 - - i 16/ €:12 p. m.| 9,062| 81.78 81.01 18.53
10{11: 92 a. = 22 7000 | - | - 10 11:14 p. m. 724 T9.06 7H.ER 16.40 | 16' 9:19 p. m.| 9,249/ 81.79 81.00 18.52
10{11: 34 a. m. 24 72.8%0 - - 11 12:16 a. m. 786 T9.15 74,98 16.50 | 17/12:01 a. m.| 9,411 81.83 81.01 18,53
10{11:35 a. m. 25| 712,77 e | = 11 1:05a.m. B35 79.17 79.7°0 16.52 | 17| 3:00 a. m.| 9,590| 61.85 81.02 18.54
10/11: 36 a. =. 26| 72.77 - 11 2:25 a. m. 915 79.21 - - | 17| 6:00 a. m.| 9,770/ 61.89 81.05 18.57
10/11:37 a. -.[ 7| 72.88 | = 11 3:45 a. m. 995 79.31 79.15 16.67 | 17| 9:29 a. m.( 9,979 81.87 81.06 18.58
10/11:38 a. m. 28/  73.54 - = 17 5:28 a. m. 1,005 79.42 79.23 16.75 17|12:44 p. ».|10,174| 81.87 81.08 18.60
10/11:39 a. m. 2 74.12 - < 11 6:48a.m. 1,178, 79.50 79,42 | 16.84 | 17| 4:43 p. =.[10,413| 81,83 81.07 | 18.59
10/11:40 a. m. 30, 74.15 & - | 11 B:48 a. m. 1.270' 79.56 7. 16 16.88 | 18| 9:23 a. m.[11,413] 81.83 81.18 18.70
10 11:41 a. m. 31, 76.60 = - 11 9:50 a. m. 1,360 79.62 79.44 16.96 || 18/10:19 a. =.(11,469| 81.93 - -
10/11: 42 a. =, 320 77.16 - i - 11 11:19 a. m.' 1,449 79.65 79.47 16.99 | 18| 8:58 p. m.[12,048| 82.00 81.26 18.78
10 11:43 a. =. 33 79.50 - - 11 12:51 p. m. 1,541] 79.68 70.54 17.06 | 18} 9:01 p. ».[12,051|  82.03 - .
10 11:44 a. m. 34, TI.60 - - 1 11 3:45 p. m. 1,715 T9.75 = - ' 18/ 9:07 p. m. (12,057  82.02 - =
10 11:45 a. m.| 35 79.63 - - v 11 4:30 p. m.| 1,760 79.78 T9.63 17.15 19 9:34 a. m.|12,864 82.10 81.29 18.8
10 11:47 a. m. 3| 79.66 - 11 6:03 p. m. 1,853 79.80 79.64 17.16 19| 9:37 a. m. 12,867 82.11 - -
10 11:48 a. m. 38| 79.66 - 11 8:04 p. m.| 1,974  79.91 7673 17.25 19| 9:41 a. m.[12,871] 82.10 = -
10/11:50 a. =. 40 .70 - - 11 R:40 p. »., 2,010/ 79.85 - - 19| 9:23 p. =.|13,573 82.18 81.38 18.90
10/11:52 a. =. 42 7o 69 = = 11 10:18 p. m.| 2,108 79.95 79.74 17.26 | 19| 9:27 p. =».(13,577( 82.19 - -
10 11:54 a. =.| 44 79.69 | - = 11 11:55 p. m.| 2,205 80.09 .00 17.42 20| 7:30 a. m.|14,180 82.24 81.43 18.95
10/11:56 a. = 46/ 79,70 | - ' - i 12/ 1:58 a. m.| 2,328) 80.11 79.92 17.44 | 20| 7:35 a. m.[14,185( 82,24 - -
10/11:58 a. m. | 8 1.72 | = ‘ - ‘ 12 4:04 a. m.| 2,454 80.1 74.92 17.44 | 20| 8:34 5. m.|14,244| 82.26 - -
10{12:00 m. so| 79.712 | - = | 12| 4:57 a. m.| 2,507| 80.14 - - ; 20| 9:06 a. =.[14,276| 82,98 - -
10{12:03 p. m. 53] 79.73 | - - | 12| 6:27 a. m.| 2,597 80.20 79.96 17.48 | 2( 9:22 a. n./14,292| 82.86 = =
10{12:07 p. m. 57|  79.73 | - - I 12| 9:56 a. m.| 2,806/ 80.15 - - 20| 9:30 a. =.|14,300( 82,86 - -
10112:10 p. =.| 60| 79.73 J_ . « I )




Tadle 2.—Drawdowm of water level im well 52-12-16 cawsed by pumping well 52-12.17

e

Depth to n T
Punp |mter below[COrTOCted . . Pep o batow [Corec Correc
Date | tch time | time | measuring | YSter a-um':: e o Date e g "‘":“ e o el
1963 ime lewel o (5‘,) (5;) 1983 |"eteh time e | "oome® | 1o | dreviow "") 2y
Ml‘ ' ] ”’.
(£t) (ft) e ft (rt) (rt) (r) (;, (" )
June 9 - o - - -
g . ::.:‘4 . . . - €1.92 0n.m 0.30 [6.38 x 10~3]4.43 x 10-¢
1 - .4 i = : - 61.%¢ .| e.92 .33 [6.85 x 10-3(4.76 x 10-8
1 . 3694 . . = - 6.9 61.96 .37 | 7.6x10°3s.27 x 10°¢
1 s 5e. 78 - . . - 62.03 Q.97 .38 [8.4x 10'; 5.83 x 10°
1 ~ g6.7¢ . . . - 62.08 1.9 40 [0.96 x 10-316.22 x 10-8
1 - w.n = » . - 62.11 62.04 .45 [9.70 x 10-3/6.73 x 10-8
16 - o744 . - - - 62.10 62.08 .47 [1.06 x 10-2|7.20 x 10~
18 ® .08 . - . - 62.10 62,08 .47 [1.11 x 10-2{7,70 x 10-¢
1 - 8.2 - - - - €2.10 62.00 .50 [1.18 x 10~2|s. %0 x 10-¢
- - §s.% . - . 62.14 62.13 .84 [1.30 x 10-3(9.00 x 10-8
- - ®.20 » . - - 62.16 Q.13 .56 [1.38 x 10-2|9,38 x 10~%
x - «.% - . - - 62.19 Q.17 .58 [1.42 x 10-2(9.87 x 10~%
» - o.5 - = - - 62.28 2.2 .61 [1.51 x 10~2{1.08 x 10-5
» - o.% . - " 62.30 .28 4 [ax w'; 1.12 x 105
» - 0.5 . - . - 6.0 62.2¢ -7 170 x 10-21.10 x 105
1 - .72 - - A - 2.3 . .68 (1,79 x10°31.2¢ x 1
' - o . - - ” 2.3 €2.32 . .73 1.8 x10°21.: x 10°3
s - a.e = - = o2.42 .32 13 [1.98 x 10°2{2.97 x 105
7 = a.s2 - - . = 62.44 2.3 .78 [2.10 x 10°2[1.46 = 10°8
s . s.e - = . 62.48 €2.40 .01 [2.28 x 10-2(1.87 x 103
3 = a.u > . - - 62.40 62.48 .08 (2.60 x 10°2|2.07 x 10°3
1 - a.e - - . - 62.83 6.4 .9 [2.59 = 10°2/1.7¢ x 10~
10 o a8 i 00 . . 62,58 02.¢9 .90 (2.68 x 10-2{1.08 = 10°3
10 o| a.se - - - 2.0 62.51 .92 [2.00 x 10-2/1,98 x 10
10 ) a.e - . - - 62,63 . .98 |2.04 x 10~2(2.0¢ x 10~%
1 4 &8 = = - - 62.69 62.58 .9 [3.08 x 10-3(2.18 & 10~3
0 1| aa : : : : e (B8 | impEeREan,
5 » i ; y - 2 A » 4 .36 x 10°%(2.33 x 10™
10 ] n.g m.u 03 184 x 10%(1.07 x 107 2.7 2.84 1.08 [3.40 x 10~2{2.42 x 10-%
» B a. > * - - .73 e2.07 1.08 (3.62 x 10-2(2.81 x 10°5
10 ©| @ | - : : : e |aN| MtREre
10 : - - . q 1 X . .06 x 10°2(2.07 x 10"
2 : a: . - - - 14| 317 a. u.[ 5,207 | 62.08 62.77 1.18 (¢.08 x 10~2(2.@ x 108
10 o as= . - » - 3:; 8.11: :: :g x 10'; 2.90 x 10°8
- e . v x . 7 A . v .38 = 10°%/3,02 x 10"
10 © :O“ Q. 07 8 x 10 x 100 0.9 a.n 1.22 0.6 x 10-3.00 x 20-8
10 ol o - - " - .9 62.82 1.29 [¢.62 x 10-2(3.20 x 10
10 ™ a.s - - - - 300 o 1% ooz lg-: Lk s
10 » -2 : : . i . .28 [6.87 x 102338 x 10
10 a 2.“ «.e7 08 |6.2x 14| 4.3 =1 €3.08 62.%0 1.31 [5.00 x 10-2|3.47 x 10
10 w| ae | - : : : ok (=8| EEEzinNs
» e : : - 7 - s . .44 x 1075/3.78 x 10”
10 n =.= n.u 0 | 8sx 1074| 5.9 x 100 :.:: g: :: ::: x 10'; 3.88 x 10':
10 13| a.m a.n a . 3 7 ; L wry bt e
10 W awn a.n ,1: 1? ; x :g, :g : :or', .18 ©a.0 1.42 [5.88 x 10': 4.08 x 70°3
» N .8 2 . x 2 o.M €3.03 1.44 |5.97 x 10 lc.u x1w !
1 w| a.e = - . - €3.2¢ €3.08 1.46 [6.16 x 10~2(¢.28 x 10"
" 1 a.0 - - . - 8: s: :‘sg 6.38 x 10': .43 x 10’:
10 as N . . 5 4 1 ¥ .50 [6.33 x 10-2/¢.53 x 10~
10 m gm a.n A2 s xardie x 100 g.: :.:: :.u 0.66 x 10': "8 x m':
10 | an : : . o 2 X .54 [6.00 x 10°2]¢.72 x 10"
10 ®| a.m a.n A 193 x 107014 b €.% €.16 1.57 [6.98 x 10~/¢.83 x 10-8
! I O R N S8 2% | iRpaiEdiaie
-3 . ' ! - 3 ¢ g 2 o .22 x 10°2/8.01 x 10™
10 e g}; 0.7 28 2.3 %1001 x 207 :z: :.: 1.2 ;: x :o'; s.12x m’:
10 m a.rs Q.76 a7 |2 34, s Y : g B gL
10 w a.m «Q.7¢ a7 'a: - :g’ ;:: = ::l cs'“ - e e “.; o
10 «“7  a.7e 6.1 9 [3.42 x 10°32.38 x 1078 v oy 1S LR Er b Wy
10 | a.o a.m .20 (3.08 x 10°3/2.84 x 10°8 g on 1-98 (8.0 x 10730.% x 20°¢
10 s®| .8 Q.7 .0 [4.06 x 103(2.82 x 10°% o oo 108 |18 = 10le.00 2 03
10 s0| @.e8 a.n .22 |6.97 x 10°3(3.03 x 1078 an g gl by f et
10 3| e1.08 a.a .2 [4.08 x10°3|3.97 x 10°® st g 1.8 |0.98 x oTj0 x 070
10 w| a.e a.s .38 [e.98 x 10°3|3.¢8 x 1079 g o e e
10 0| ®.%0 Q. a7 (8.82 x 1073 3.0 x 10°¢ on 552 145 (.0 x 107 &
) t y . X . i W % x
Q.92 0n.e 0 [s.90 x 10°3[¢.18 x 10°¢ 0. 63.56 1.97 [1.10 x 10-1{7.60 x 10~
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Table 3.—Drawdown of water level ia well 52-12-15 caused by pumping well 52-12-17

L]
Depth to Depth to
Pump (vater below|COrTected (corrected|  t/r2 t/e? Pump |vater below|CorTected Cnrmtod[ t/rd t/r2
T3 |mten tine| tims | messuring | Yoter |drawdows| (win any Toss | Meteh time | time | measwring | To'oT | drawdows 4 A
(rt) (frt)

June 9| 8:23a. m.| - 57.19 = - - . Avg. 11| 317 p. m. 1,687 62.83 62.52 0.07 [3.20 x 10~3]2.22 x 108
10| 9:17 a. ».| - 57.26 - = - - 11/ 5:88 p. m. | 1,848] 62.88 62.53 .08 [3.80 x 10~3(2.50 x 10-6
11[11:00 a. m.| - 57.39 - - - - 11, 7:88 p. m. | 1,968 62.58 62.83 .08 [3.74 x 10-3(2.80 x 10-6
12| 8:02a. 8.] - §7.51 - - - s 11[10:00 p. m.| 2,099 62.61 62.54 .09 |e.00 x 10-3|2.78 x 10-6
18| 53 a. ».| - $8.06 - . - - 12(12:08 a. u.| 2,218| 62.61 62.56 11 |4.20 x 10°3]2.92 x 106
16| 7:59 2. m.| - $8.28 = - - - 12| 2:04 . w.| 2,334 62.61 62.57 .12 (4.0 x 103|3.05 x 108
18| %11 a. n.| - 58.80 . 2 = - 12| 4:12 a. u.| 2,482] 62.64 62.59 .14 [6.70 x 10-3(3.26 x 108
19| 8:20a. n.| - 58.96 % 5 = . 12| 6:10 a. m.| 2,580| 62.67 62.57 .12 [4.90 x 10°23.40 x 10-8
26] 9:48 8. m.| - 59.85 - - - = 12 9:01 a. ».| 2,751| 62.88 62.60 .18 [5.20 x 10-3(3.41 x 108
2| %12p. n.| - .26 - - - - 12(12:22 p. m.| 2,952| 62.67 62.61 .16 |8.80 x 10-3(3.89 x 10~

July 21| 2:19 p. .| =~ 61.64 - - - - 12| 3:10 p. m.| 3,120 62,68 62.63 .18 8,90 x 10~3/4.1¢ x 10~8

Aug. S| %:56a. m.| - 62.3¢ - - - - 12| 6:00 p. m.| 3,200 62.69 62.65 .20 [6.28 x 10"3/4.34 x 10-8

6| 8:07a. u.| - 62.37 - - - - 12 9:01 p. m.| 3,471 62.7¢ 62.65 .30 [6.60 x 10~3[4.58 x 10~
7| 30 2. u.| - 62.39 - = - - 13(12:08 a. m. | 3.688 62.75 62.65 .20 |6.95 x 10~3/4.82 x 10°8
8| 3:02p. m.| - 62.37 - - - - 13| 3108 a. u.| 3,808 62.76 62.68 .23 |7.%0 x 10-3(5.07 x 10~8
9| %0 p. m.| - 62.42 - - - - 13| 6:10 a. =m.| 4,020 62.80 62.68 .23 [7.68 x 10°3[5. 711 x 10-°
10( 9519 a.m.| =~ 62.45 - - - - 13| 9:19 a. n. | 4,209 62. 62.M .26 [8.00 x 10-3|s.85 x 10-8
10(10:13 a. m.| - 62.46 . - - - 13(11:59 a. =.| 4,369 62.79 62.7M .26 [8.% x 10-3|s5.76 x 108
10(11:10 a. =m. 0| 62.45 62.45 0.0 - s - s 13| 303 p. m.| 4,583 62.78 62.72 .27 |8.85 x 10-3(6.01 x 10-6
10/11:32 a. m.| 22 62.44 62.48 .0 4.2 x 10°°(2.92 x 10 13| S:84 p. m. | 4,72¢| 62.82 62.74 .29 [9.00 x 10-3|6.25 x 10-8
10{11:42 a. w.| 32| 62.44 - - - 3 13| 9:06 p. .| 4,916| 62.87 62.74 .29 [9.35 x 10~3!6.49 x 108
10(11:57 a. m.| 47| 62.44 - - = e - s 13(11:08 p. ». | 5,038| 62.88 62.76 .31 (9,55 x 10-36.63 x 10°6
10(12:05 p. m.| 55| ‘62.44 62.45 .0 [1.08 x10"¢| 7.3 x 10 14| 3:20 a. .| 5,290] 62.99 62.78 .33 [1.00 x 10~2|6.94 x 10°8
10(12:15 p. m.| 65| 62.45 = - - - 14| 6:1¢ a. m. | 5,4684] €2.93 62.78 .33 (1.04 x 10°2|7,22 x 10~¢
10(12:19 p. m.| | 62.48 - = - - 14| 9:40 2. ».| 5,670 62.9¢ 62.80 .3 (1.07 x 10-2(7.43 x 10~°
10(12:3¢ p. m.| 84| 62.45 | 62.46 0 |1.6x10741.11 x 10 14[11:58 a. ». | 5,808 62,93 62.81 .36 11,10 x 10°2|7,64 x 10~8
10/12:37 p. m.| 87| 62.45 - - - - 2 14/ 3:42 p. n.| 6,052 62.93 62.82 .37 [1.1¢ x 10~2(7.91 x 10~
1012:56 p. m.| 108| 62.45 | 62.48 01 | 2.0x10°4|1.39 x 10 14 6:25p. m.| 6,108 62.96 62.84 .39 (1.17 x 10°2(8.12 x 10°8
10| 1:27 p. m.| 137| 62.45 - - - e - 2 14| 17 p. u.| 6,367 63,01 62.84 .3 (1.21 x 10°2/8.40 x 108
10 1: 3 p. m.| 141 62.48 62.46 0 | 27x104)1.87 x 10 15(12:16 a. ». | 6,548] 63.02 62.88 .61 [1.24 x 10~2[8.62 x 10°8
10| 212 p. m.| 182| 62.44 - - - . 15 6:10 a. m. | 6,900 63.08 62.87 .42 [1.30 x 10°2|9.02 x 10-8
10| 2150 p. m.| 220| 62.44 = - - - 15| 9:09 a. m. | 7,079| 62.08 62.80 .44 [1.34 x 10~2]9,30 x 10-8
10| 2:57 p. .| 227| 62.44 62.46 .01 [4.30 x 1073 2.9 x 1077 15(12:08 p. m. | 7,258| €3.08 62.90 .45 [1.38 x 10~2/9.58 x 106
10 3:17 p. m.| M7| 62.44 | 62.45 .0 [4.70 x 1074/3.26 x 1077 15| 3:08 p. w.| 7,438] 63.06 62.93 | .48 [1.41 x 10-2(9.80 x 10-8
10! %46 p. m.| 276| 62.44 | 62.48 .0 [5.20 x 107¢3.61 x 1077 15 613 p. m.| 7,623 63.11 62.94 | .49 145> 10-2(1.01 x 103
10| 4:18 p. m.| 306 62,44 | 62.46 .01 [5.80 x 10~4|¢.02 x 10 15! 9:12 p. m. | 7,82| 63.15 62.94 | .49 .48 x 10-2(1.03 x 10-3
10/ 4143 p. m.| 333 6245 | - | - - - 16/ 1:06 . m. | 8,036  63.15 62.96 .51 1.2 x 10°2|1.06 x 10~3
16, 5:25 p. m.| 37S| 62.45 - | - - e - 2 16 6:11 a. m. | 8,341| 63.19 62.99 | .54 [1.58 x 10°21,10 x 103
10| 5:85 p. m.| 406 62.45 62.46 | .01 (7.70 x 107((5.38 x 10" 16| 9:08 a. m.| 8,518 63.21 62.99 | .54 [1.62 x 10"21,13 x 10~
10/ 6:39 p. m.| 49| 62.47 62.47 | .02 [8.50 x 1074{5.90 x 10 16{12:09 p. ». | 8,69 €3.19 63.01 | .56 (1.68 x 10~2|1.18 x 10°5
10 7:10 p. m.| 480 6249 | - - - 3 - 16! 3:10 p. =m.| 8,880, 63.18 63.00 | .56 [1.69 x 10~2/1.17 x 10~
10| 7:55 p. m.| 525| 62.49 62.46 | .01 |1.00 x 1077/6.94 x 107, 16| 6:07 p. m. | 9,057| 63.28 6.03 | .58 1.72x 10-2/1.20 x 10-3
10| %38 p. n.| 668| 62.50 ; 62.46 .01 [1.08 x 10~3/7.80 x 10 16/ 9:12 p. o.| 9,242 63.27 63.03 .58 1.75 x 10°2/1.22 x 10°3
10, 9:40 p. m.| 62| 62.80 6245 | 0 [1Lmx wg 8.33 x 10'; 17 12:10 a. w.| 9,420] 63.28 .03 | .58 [1.79 x 10°21.24 x 10~
10/111:07 p. m.| T17| 62,52 | 62.48 & .03 [1.36 x 10°7|9.44 x 10™ 17| 3:09 a. w.| 9.599| 63.29 6.05 | .60 [1.82x 10°2/1,26 x 10°5
10/12:14 p. m.| 74| 62.52 | 6248 | .03 - - s 17| 6:08 a. u. | 9,778 63,32 63.06 | .60 [1.88 x 10';:1.29 x 10-5
11/12:07 a. m.| 777] 62.51 | 62.48 .03 [1.48 x 10°311.03 x 1072 17 9:19 a. m.| 9,969| 63.33 63.06 | .61 (1.8 x 10~2(1,31 x 10°5
11/ 1:00 a. m.| 83| 62.50 62.47 | .02 [1.58 x 1073/1.10 x 107¢ 17 12:37 p. =. [10,187, 63.31 63.08 | .63 !1.93 x 10"21.34 x 10~5
11| 2203 a. m.| 893 62.50 1 62.48 | .03 [2.70 x 10°31.18 x 1073 17! 4:38 p. m. 10,408 63.31 63.10 | .65 [1.98 x 10°2/1,38 x 105
11| 340 a. m.| 90| 6252 | 62.5 | .05 |1.88x 1073|1.31 x 1077 18 9:14 &. m. (11,404  63.43 63.15 |, .70 [2.16 x 10~2/1.50 x 10~5
11| 5:24 a. =.[1,094| 62.54  62.48 .03 1208 x 3072/1.44 x 1078 18| 8:51 p, w. 12,101,  63.49 63.19 | .74 |2.30 x 10~2|1.60 x 10~5
11/ 6:36 a. m.[1,168| 62.55 62.51 .06 [2.20 x 1073/1.53 x 1070 19 9:28 a. m. (12,858  63.54 63.23 .78 !2.44 x 1072/1.70 x 10°3
11| 8:09 a. m.|1,259| 62.57 62.51 .08 2,40 x 10°3/1.67 x 1070 19| 9:16 p. m. [13,566] 63.59 63.26 .81 |2.58 x 102|1.79 x 10~
11 9:38 a. m.|1,348| 62.55 62.50 ‘ .05 [2.56 x 10~3(1.78 x 10 20| 7:22 a. =. [14,172]  63.65 63.29 .84 [2.70 x 10~2/1.87 x 10°5
11 11:10 a. m.|1,440| 62.54 62.52 .07 [2.74 x 10731.90 x 10-8 20| 8:29 a. m. [14,239] 63.68 | - . 2.70 x 10~21.87 x 10-°
11/12:43 p. w.[1,533) 62.54 ] 62.53 l .08 [2.90 x 10°3(2.01 x 10°8 20 9:24 8. m.[14,204| 63.65 | 63.31 .86 [2.71 x 10'21~1.aa x 10




pe

Table ¢.-Drawdown of water level in well 52-12-18 caused by pumping well 52-12.17

3

Depth to Depth to
F'ump |vater below COrr:chd Corrected !/l‘z '/"2 Dat Pump |water below “m:" Corrected
o5y |watch time| time| measuring Tovel | drawdown (-_i_;) (g%) To5s | aten time (tl‘-o) -w‘r:rc Teve] | drewdown
()} pele (re) (rt) ft rt sl B (re) (re)
5 51.99 - - - - Aug. 12[12:09 a. m.| 2,219 $5.76 88.72 0.07
- $1.98 - - - - 12| 2:07 a. m.| 2,337 55.75 $5.73 .08
- $2.05 - - - - 12| 4:15 a. .| 2,465 55.78 $8.73 .08
- 52,07 - - - - 12| 6:15 a. m.| 2,588 55.8 §5.73 .08
= $2.27 - - - - 12| 9:04 2. w.| 2,734 5.8 $S.74 .09
- 52.30 - - - - 12/12:18 p. m.| 2,948 S$5.79 55.74 .09
s $2.54 - - - - 12| 3:08 p. m.| 3,118 85.77 $5.75 .10
@ §2.65 - - - - 12| 5:57 p. w.| 3,287 $5.80 55.76 a1
> 53.32 = - - - 3,469 55.84 58.78 .13
- 53.55 - - - - 3,661 S$5.8S $5.79 14
= 69.77 - - - - 3,841| $5.86 ss.81 .18
- 54.86 - - - - 4,01 $5.90 $S.82 a7
a 55.04 N - - - } 4,212 $5.90 $5.83 .18
- $5.50 - - - - i 4,365 55.88 55.8¢ .19
- 69.21 - - - - | 4,550, 55.83 $S.84 .19
- 55.54 - - - - i 4,721| 55.88 sS.88 .20
- 85.87 - - - - 4,912| 85.94 $S.87 .22
- $5.53 - - - - 5,040, $5.95 85.88 .23
N 85.641 - - - - S,272| 85.96 $5.89 .24
- $8.66 - - - - 5,486 56.01 $5.90 .25
- $5.65 - - - - 5,880 $6.00 $5.92 R4
. $5.66 - - - 5 - .8 5,803 $5.99 55.93 .28
S4| 55.65 55.66 0.01 |8.21 x 207,|5.70 x 10 6,030, 58.98 $5.93 .28
67| 55.65 55.66 <01 [1.04 x 107/17.20 x 107 6,197 56.01 $5.94 .29
88| 55.65 58.66 01 1.3 x 107,(9.10 x 10_ 6,372| 56,06 55.95 .30
108| 55.65 $5.66 .01 [1.64 x 1071114 x 107, 6,548 $6.07 58.97 .32
139 S55.84 85,66 .01 [2.11 x 107,11.47 x 107, 6,898 S6.10 $5.99 .34
183 55.64 85,66 .01 [2.78 x 107,11.93 x 107, 7,073 S6.12 $6.00 .35
224| 55.64 55.66 .01 [3.41 x 10712.37 x 107, 7,252 56.10 $6.01 .36
249 55.63 $5.66 .01 13.79 x 107,12.63 x 107, 7,438 S6.08 $6.01 .36
06| 55.63 §5.66 .01 [4.65 x 107,13.23 x 107, 7,621 $6.12 $6.02 .37
336| 55.63 $5.66 .01 18,11 x 10713.56 x 107, 7,79| S6.16 $8.02 .37
408 55.65 55.66 .01 [6.20 x 107" |4.30 x 10” 8,033 S6.16 $6.04 .39
452| 65,65 - - - 4 - 8,338 56.19 56.06 .40
485 55.67 85.66 .01 |7.37 x 107,18.12 x 107, 8,512 S6.21 $8.07 .42
§23  55.68 §5.66 .01 [7.95 x 167,15.59 x 10, 8,897 s6.18 $6.08 .43
565( 55.69 $5.66 .01 [7.60 x 10°°[7.97 x 10 8,877 86.17 $6.08 .43
627| 85.69 - - - 3 - 9,088| s6.27 56.12 .47
72| 55.7M1 §5.67 .02 [1.10 x 10", (7.60 x 10 9,240 $6.26 56.09 .44
T74| 55.69 $5.67 02 (1,18 x 107, |8.20 x 10 9,423 856.28 $6.10 .45
826 85.68 55.67 .02 (1.26 x 107;,8.70 x 10 9,603 S56.28 $6.13 .48
890| 55.68 55.67 .02 [1.35 x 10'3 9.38 x 10 9,781 $6.30 56.12 .47
987| 85.69 85.67 .02 11.50 x 207711.04 x 10_, 9,988 $8.32 $6.14 .49
1,001 85.72 §5.67 02 1.67 x 107,1.16 x 107, 17 12:34 p. w.[10,184) S6.28 56.14 .49
1,161 55.73 $5.67 02 1.77 x 107,11.23 x 10_ 17 TC: 36 p. m.[10,406] S6.27 $6.15 .50
1,250 55.74 55.68 .03 11,90 x 1074|1.32 x 10 18/ 9:11 a. m.[11,401| $6.39 $8.20 .58
1,343 $5.73 $S.69 .04 [2.04 x 107,11.42 x 10 18 12,098 $6.46 $6.26 .61
1,432 5.7 55.69 .04 (2,18 x 10751.51 x 10_¢ 19 12,852| 56.48 56.26 .61
1,529| 55.69 §5.69 .04 12,32 x 107,11.61 x 10_ 19 .|13,563| $6.%0 56.28 .63
1,684 55.69 §5.69 .04 12,56 x 207]1.78 x 10 20 14,169| 56.56 56.33 .68
1,843 55.70 85.69 .04 |2.80 x 107]1.94 x 10 20 14,237| 56.56 $6.33 .68
1,962 85,73 85.70 .05 (2,98 x 10'3 2.07 x 10° 0 14,304 56.55 $6.33 .68
11/10:08 p. m.|2,096( 85.76 $8.70 .05 [3.19 x 1077[2.22 x 10°

.
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Table 5.—Drawdown of water level im well 52-12-2 cawsed by pumping well 53-13-17

Ty

Depth to Depth to Bopth te
Pup |vater belew Pup |vater below P vater belew Pap [wmter belew
Tois [wten time | time Tore | mtch time | time | measwri Ty [mten time tine | measwrd Date | mtch time | time | memswrt
(win) (win) | point ) 1% (win) | point ;7 1983 (min) | point 17
(re) (re) (fe)
Ag. 1 - Ag. € - 49.83 ®0| 49.93 80.10
1 - [ - 49.83 1,010 49.9%4 80.18
1 - [} - 49,88 1,130| 49.9¢ 80.18
1 - 6 - 49.89 1,280 49.96 $0.19
1 - [} - 49.89 1,370 49.9%¢ 80,18
1 - ] - .0 1,490 49.92 80.18
1 - 6 - 49,88 1,610 49.92 $0.18
1 - 6 - 49.83 1,7%0| .9 80.18
1 - 6| 6:00p. m.| - ®.n 1,850 49.90 80.19
1 - 6| 8:00 p. m.| - 49.8 1,970| 49.9%0 $0. 30
1 - 6[10:00 p. m. - 4.8 2,000 0.9 80.
1 - 6[12:00 p. m.| - 49.82 2,210] 49.89 50.30
2 - 7| 2200 a. m.|, - 49.R83 2,33 49.8% 50.22
2 - 7 L 49.86 2,450| 49.88 80. 4
2 - 7 - 49,88 2,570| 49.89 80.25
2 - 7 - 49,90 2,690 49.88 80.27
2 - 7 - 49.90 2,810 49.88 50,26
2 - 7 - 49.89 2,930 49.08 50.26
2 - 7 - 49.87 3,080 49,86 50.26
2 - 7 - 49.86 3,170 49.83 80.27
2| 6:00 p. m. - 7 - 49.87 3,200 49.88 80,28
2 - 7 - 49.87 3,410 49.88 50.29
2 - i - 49.87 3,530 42,88 0.3
2 - 7 - 49,89 3,850| 49.86 80.30
3 - 8 - 49.89 3, 70| 49.88 50.30
3 - 8 - 49.% 3,80| 49.88 $0.32
3 - 8 - 49,90 4,010 48.87 50.33
3 - 8 - | a9 4,130 49.88 80.34
3 - 8/10:00 a. .| - | 49.9 4,250 49.90 50.32
3 - 8112100 m. . 49.88 | 4,770| 49.91 ‘ 50.32
3 - 8 - | 49.PFS 4,490 49.92 18| 2:00 p. m.| 11,080 50,31
3 - 8 - 49.86 | 4,610 49.93 18| 4:00 p, m.| 11,810 50.30
3 - 8 = .07 | 4,730| 49.94 18( 6:00 p, m.| 11,930| 50.33
3 - 8 - 49.87 i 4,850 49.95 18| 8:00 p, m.| 12,050 80.35
3 - A - 49.89 | 4,970| 49.96 18{10:00 p. m.| 12,170| %0.37
3 - L] - 49.89 | 5,090 49.96 18(12:00 p. m.| 12,280 50.38
4 - 9 - 49.89 5,210 49,96 19| 2:00 a. m.| 12,410 50.39
4 - 9 - 49.89 5,330 49.96 19| 4:00 a, =, | 12,530 $0.40
4 - 9 - 49.91 | 5,450| 49,98 19| 6:00 a, m.| 12,650| 80.41
4 - 9 - 49,92 | 5,870 49.98 19| #:00 a. n.| 12,770| S0.42
4 - 9 - 49.92 $,690| 49.98 19/10:00 a. =.| 12,800 50.43
4 - 9 - .92 | S¢R10| 49.98 19(12:00 m, 13,010 50.43
4 - 9 1 - 49.92 5,930 49.99 19| 2:00 p. .| 13,130| 50.43
4 - 9| 4:00 p. m. (a-1,150| 49.92 l 6,050 50.00 19| 4:00 p. =.| 13,250 50.43
4 - 9| 6:00 p. m. [a=1,030  49.92 14| 6:00 p. m. 6,170 $0.02 19| 6:00 p. m.| 13,370 50.43
4 - 9| 8:00 p. m.| a-910  49.92 14| B:00 p. m. | 6,290 50.05 19| 8:00 p. m.| 13,490 50,44
4 - 9(10:00 p. =. a=790 | 49.92 1410:00 p. n 6,410 50.08 19,10:00 p, =.| 13,610 50.44
4 - 9{12:00 p. m.| a-670 49.93 | 14 (12:00 p. m. 6,530 50,08 19(12:00 p, w.| 13,730 50.44
5 - 10| 2:00 a, .| =-550 49.93 ' 15| 2:00 &, m.| 6,650 50.10 20| 2:00 a. m.| 13,85 $0.44
S| 4:00 a. m. - 10| 4:00 a, m.| a-430 49.93 15| 4:00 a. =m. 6,770 50.11 20| 4:00 a. m.| 13,970 50.45
5| 6:00 a. m. - 10| 6:00 a. m.| a-310 49.93 I 15| 6:00 a. m.| 6,890 $0.13 20| 6:00 a. m.| 14,09 50.46
S| 8:00 a. m. - 10| 8:00 . m.| a-170| 49.93 | 15| 8:00 a. ».| 7,010 50.15 20( 8:00 a. m.| 14,210 50.46
5/20:00 a. m. - 10110:00 a. =. a-70| 49,94 | 15(10:00 a. m | 5,130] 50.15 20[10:00 a. m.| 14,330 50.46
5(12:00 m. - 10{12: 0 m. s0| 49,93 | 15 [12:00 m. 7,250| $0.15 20(12:00 a. 14,450| 50,44
S| 2:00 p. =. - 10° 2:00 p. m. 170 49.97 | 15| 2:00 p. m. | 7,720 50.18 20| 2:00 p. m.| 14,570 50.43
S| 4:00 p. =, - 10| 4:00 p. m. 290 49.92 | 15| 4:00 p. m. | 7,450 50.15 20| 4:00 p. m.| 14,690 50.44
S| 6:00 p. =, - 10| 6:00 p, m. 410 49.91 15| 6:00 p. m. | 7,610 50.16 20| 6:00 p. m.| 14,810 50.44
S| 8:00 p. m. - 10, B:00 p. m, 530 499N 15| B:00 p. m 7,770 50.17 20| B:00 p, =.| 14,930 50.44
5/10:00 p. m. - 10{10:00 p. = 650| 49.92 15110:00 p. m. | 7,850 S0.1R 20(10:00 p. m.| 15,050| 50.44
5[12:00 p. =, - L 10{12:00 p. m, '?'I’gJ 49.93 15[12:00 p. m, 7,970 50,18 20(12:00 p. m.| 15,170 50.45

1/ Measuring point elevation is 347.08 ft above msl.
a Minus signs denote measurements made before start of test.
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Table 6.—Dravdown of water lewel ia well $2-13-9 cawsed by puping well 52-12-17
\

e

Depth to Depth to Depth to Depth to

Date Pump | vater below Dat Pup |water below Dat Pump |water below Date Pump |water below
1083 |"tch time | time | messuring | 0% |Watch time | time | measuri m-.! Satch time | time | measwri ja83 |Mtch time | time | measuri
(nin) | point 1/ (min) | point 37 & (nin) | point 1 (ndn) | point 1
(rt) ; (re) (re) (re)
Aug. 1| 2200 a. m. | - 21.18 Ag. 6 -~ n.13 m0| 21.40 n.»
1| 4:00 8. m. | - .14 ] - .18 1,010 21.48 .98
-1 - 2.7 6 - n.3 1,130 2.46 .96
1 - 21.40 [ - .7 1,250 n.38 21.96
1 - .48 (] - 2.3 1,370, .33 .94
1 - 21.58 6 - 7.20 1,490 n.N 2.9
1 - n.s57 [ - .12 1,610 .20 0.
1 - 21.52 (] - n.02 1,70| . n.9
1 - 21.48 [ - 20.99 1,80) 1n.38 n.9
1 - 21.46 s - 2.03 1,970, n.n n.9%
1 - .47 6 - .10 2,0000 7.2 7n.93
1 - 21.40 (] - n.17 2,200 .2 7n.98
2 - a.u 7 - n.z 2,3%( =n.n 22.08
2 - 2.2 7 - n.s 2,450 =n.n 22.12
2 - 21.10 7 - n.» 2,570 .M .22
2 - 2.1 7 - n.48 2,690/ 21.20 22.28
2 - 2.10 7 - 21,36 2,86100 n.2 22.10
2 - 2.08 7 - 2.% 2,930 2.2 22.1"
2 - 20.07 7 = 2n.23 3,00, 2.2 22.13
2 - .06 7 - 7n.2 3,170 n.20 2.2
2 - 21.06 7 - n.22 3,20 n.22 n.a2
2 - 21.06 7 - 7n.23 3,410, 2.24 22.1
2 - 2.11 7 - .28 3,5%0| 21.28 2.1
2 - a.» 7 - 2.3 3,650 n.27 .17
3 - 21.40 L] - 21.34 3,770, 2.2 22.19
3 - 21.40 8| 4:00 - .36 3,00 2.2 2.7
3 - .47 8| 6:00 - 2.4 4,0000 =2.m 22,33
3 - 21.48 8| 8:00 - .43 4,130 21.40 22.28
3 - 2.42 8{10: 00 - 21.36 4,250| 21.49 22,08
3 - a.z7 8[12:00 - 7.4 4,370 21.87 22.08
3 - 2.23 8| 2:00 - 2.1 4,49 21.62 22.05
3 - 21.20 8| 4:00 - 2.2 4,610 21.59 22.05
3 - 2.1 8| 6:00 - 2.20 4,730 21.55 22.18
3 - 2.18 8| 8:00 - 21.20 4,850| 21.56 22.26
3 - 2.22 8[10:00 - a.zr 4,970 21.54 22.41
3 - 21.21 8(12:00 - 21.30 5,000 21.58 22.47
4 - 21.25 9| 2:00 - 21.28 5,200  21.8% 22.48
4 - 21.25 9| 4:00 - 2a.28 8,330 21.5% 22.52
4 - 2.3 9| 6:00 - .32 5,450 21.60 22,56
4 - 21.18 9| 8:00 - 2.35 5,570  21.64 22.56
4 - 21.10 9/10:00 - 21.38 5,69| 21.61 22.54
4 - 21.04 9[12:00 - 21.36 5,810 21.64 22.54
4 - 21.02 9| 2:00 - 21.3% 5,930 21,72 22,47
4 - 21.02 9| 4:00 p. =.|a-1,150| 21.34 8,050 21.74 22,42
4 - 21.09 9| 6:00 p. m.|a-1,030| 21.34 6,170| 21.8 22.35
4 - 21.12 9| 8:00 p. m.| a-910| 21,34 6,200 21.94 2.7
4 - 21.12 9110:00 p. m.| a-790 .34 5,410 21.96 22.20
4 - 21.13 912:00 p. m.| 8-670| 21.38 6,530 22,02 22.3
5 - 21.26 10| 2:00 a, m.| a-550f 21,34 3,650  22.08 20| 2:00 a. .| 13,850] 22.33
5 - 2.47 10| 4:00 a. m.| a-430 21.35 6,770 22.14 20| 4:00 a. m, | 13,970 22.13
5| 6:00 a. m. - 21.53 10| 6:00 a. m.| a-310 21.35 6,850 22.18 20| 6:00 a. m.| 14,090 22.38
5| 8:00 a. m. | - 21.57 10| 8:00 a. m.| a-190| 21.35 . m| 7,000 2218 20| 8:00 a. m.| 14,210 22,30
5{10:00 a. . - 21.38 10/10:00 a. m.| a-70| 21.32 15(10:00 a. m. 7,130 22,12 20(10:00 a. m. | 14,330| 22.27
5/12:00 m, - 2.2 10[12:00 m. sol  21.33 15(12:00 m, 7,250 22,09 20(12:00 m. 14,450 22.19
5| 2:00 p. m. - 21.10 10| 2:00 p. m. 170  21.33 15| 2:00 p. m.| 7,370 22.03 20| 2:00 p. m.| 14,570 22,15
5| 4100 p. m. | - 21.07 10| 4:00 p. m. 20 .25 15| 4:00 p. m.| 7,490| 22,02 20| 4:00 p, m.| 14,690 22.21
5| 6:00 p. m. - 21.10 10| 6:00 p. m. 10 21.15 15| 6:00 p, m.| 7,610] 22.05 20| 5:00 p. m.| 14,810 22,13
5| ©:00 p. m. - 21.14 10| 8:00 p. m. 530 21.28 15| B:00 p. m.| 7,730 22.07 20| 8:00 p. m. | 14,930| 22.11
5/10:00 p. m. - 21.15 10110: 00 p. m. 650 2.7 15110:00 p. m.| 7,850 22.06 20/10:00 p. m. | 15,050 22.12
5/12:00 p. m. | - 21.12 10/12:00 p. m. 70, 2a.m 15(12:00 p. m.| 7,9707 22.01 20{12:00 p. m. | 15,170 22,12

1/ Measuring point elevation is 408.68 ft above msl.
a4 Minus signs denote measwrements made before start of test.



Table 6. - -Drawdowa of water level in well 52-12-9 caused by
pumping well $2-12-17,

River levels and the atmespheric preseure changes during the peried
of the test are included in tables 7 and 8. The observed fluctuations

Table 7. --Ohie River stage adjacent to the aquifer test site,
Avgust 1-20, 1958,

Table 8. - -Atmespheric pressure at Leuisville, Ky., August 10-
21, 1993.

of water level in each well, of stage changes of the Ohio River, and of
atmeepheric pressure changes during the aquifer test are shown in
figure 6.

Figure 6, - -Fluctuations of water levels in wells, of Ohio River

stage, and of atmespheric pressure, observed during aquifer test.




vee

J’ﬁ.’g

Table 7.—0Ohio River dwwwl adjacent to the aquifer test site, August 1-20, 1953

184

S S — =
River leve’ River level ! Rver levl R ver level
above lower above lower above lower above lower

;‘::' Watch time| gage at ?::' Match time| gaze at I:::f' Natch time | gage at Date | yatch time| gage at

o3 dam 41 1/ »d dam 41 1/ s dam a1 3/ f| 199 dam 41 1/
(rt) (rt) (rt) (re)~

Agg. 1| 2:00 a, =, 9.60 Aug. 6] 4:00 a, m, 9.95 Aug. 11| 4:00 a, m, .27 Aug. 16| 4:00 a. m 9.50

1] 4:00 a. =, 9,60 6] 6:00 a. m, 9.66 17| 6:00 a. m. 10,23 16| 6:00 a. m. 9.57
1| ©:00 a. =, 9.30 6] B:00 a. m, 9,60 11| R:00 a. m. 10.711 16| B:00 a. m. 9.57
1| 5:00 a, m. 9.10 6110:00 a. m. .73 1MM10:00 a, =m, 10,40 16|10:00 a. = *wT
110:00 a. m. .90 A112:00 =, 9,80 11|12:00 m, 10.50 168[12: 00 m. 9.8
112:00 m, 8,95 6] 2:00 p. m, 10.03 11| 2:00 p. m. 10.50 16| 2:00 p. m. 9. R85
1| 2:00 p. m, R, B0 6] 4:00 p. m. 10.40 11| 4:00 p. m. 10.54 16] 4:00 p. m. 9.R0
1| 4:00 p. m. 4,07 6] 6:00 p. m. 10,30 11| 6:00 p. m. 10.54 16| 6:00 p. m. 9.94
1| 6:00 p, m. 9.00 6| B: p. m. 10,30 11| 8:00 p. =m. 10.62 16| 8:00 p. m. 9,9
1| 8:00 p. m. 9.05 6110:00 p. m. 10.14 11|10:00 p, m. 10.62 16[10: () p. m. 10.03
110:00 p. m, H,95 6/12:00 p, m. 10.00 11{12:00 p. m, 10.70 16|12:00 p. m. 9.83
1{12:00 p. m. 9.2¢ 7] 2:00 . m. 9.70 12| 2:00 a. m. 10.80 17| 2:00 a. =m. 9.65
2| 2:00 a. m. 9.50 7| 4:00 a. m. 9.60 12| 4:00 a, =, 10.80 [ B 9.47
2| 4:00 4, m. 9.83 7| 6:00 a. m. 9.40 12| 6:00 a. m. 10.80 n, 9.2
2| 6:00 <. m, 10.00 7| 8:00 a, m, 9.38 12| 8:00 a. =, 10,20 n 9.35
2| 8:00 a, m. 10,06 70110:00 a. m, 9.54 12|10:00 a. m. 10.86 LB 9.67
210100 a. m, 10.06 7|12:00 m. 9,63 12{12:00 m. 10.80 9.67
2112:00 m, 10.15 7| 2:00 p. m. 9.74 12| 2:00 p. m. 10.90 9.55
2| 2:00 p. m. 10,15 7| 4:00 p. =, 9.76 12| 4:00 p. m. 10.90 9.33
2| 4:00 p. m. 10.15 7| 6:00 p. m, 9.80 12| 6:10 p. m. 10,83 9.33
2| 6:00 p. m. 10.15 7| 8:00 p. m. 9.76 12| 8: 30 p. m. 10.83 9.33
2| 8:00 p. m. 10.15 7110:00 p. m. 9.70 12{10: 30 p. =, 10.83 9.40
2(10:00 p. =, 9.8C 7[12:00 p. m. 9.54 12{12:(0 p. m. 10.83 9.33
2(12:00 p. m. 9.46 8| 2:00 a. m. 9.42 13| 2:00 a. m. 10.83 9.33
3| 2:00 a. m. B.65 8| 4:00 a. m. 9.40 13| 4:00 a. m. 10.76 9.30
3| 4:00 a. m. 8.90 8] 6:00 a. =, 9.09 13| 6:00 a. =, 10.70 9.10
1] 6:00 a. =m. B.%4 B8] B:00 a. m. 9.26 13| 8:00 a. m. 10.40 9.2%
3| 8:00 a. m. 9.20 8]10:00 a. =. 9.36 13{10:00 a. =m. 10.2% 9.75
3[10:00 a. m. 9.46 B8]12:00 =m. 10.13 13/12:00 m. 10.17 9.90
3[12:00 m. 9.56 8] 2:00 p. m. 10.36 13| 2:00 p. m. 10.10 9.93
3| 2:00 p. m. 9.60 8] 4:00 p. m. 10.2% 13, 4:00 p. m. 10.20 9.80
3| 4:00 p. m. 9.60 8| 6:00 p. m. 10.50 13| 6:00 p, m. 10.20 9.65
3| 6:00 p. m. 9.64 8| 8:00 p. m. 10.42 13| 8:00 p. m. 10.24 9.36
3| 8:00 p. m. 9.76 B/10:00 p. m. 9.94 13110:00 p. m. 10.10 8,95
3[10:00 p. m. 9.67 8(12:00 m, 9.9 13{12:00 p. m. 10.17 8.85
312:00 p. m. 9.68 9 2:00 a. m, 10.03 14| 2:00 a. m. 10.23 a.83
4 100 a. m. 9.54 9| 4:00 a. =, 10,03 14| 4:00 o 10.27 8.8
4| 4:00 a. m. 9.46 9| 6:00 a. m. 9.98 14| 6:00 10.20 8.8
4 6:00 a. m. 9.63 9| 8:00 a. m. 9.95 14| 8:00 10.20 A.7S
4| 8:00 a. m. 9.96 9/10:00 a. m. 10.03 14|10: 00 10.20 8.8
4 [10:00 a. m. 10.35 9/12:00 m. 10.03 14(12:00 =. 10.03 s.87
4[12:00 m. 10.43 9 2100 p. m.| 10.03 14| 2:00 p. m. 10.03 8.87
4| 2:00 p. =, 10.50 9| 4:00 p. . 10.03 14| 4:00 p. m, 9.84 9.08
4| 4:00 p. m. 10.46 9| 6:00 p. m. 10.03 14| 6:00 p. m. 9.5% 9.13
4| 6:00 p. m. 10.36 9| 8:0U p. m. 10,03 14| 8:00 p. m. 9.43 9.28
4| 8:00 p. m. 10,33 9(10:00 p. m. 10,03 14(10:00 p. m. 9.27 9.28
4 [10:00 p. m, 10.25 9(12:00 p. =, 10.03 14/12:00 p. m. 9.16 9.26
5| 2:00 . 9.76 10| 2:00 a. m, 10,03 15| 2:00 a. m. 9.00 20 9.26
5| 4:00 a. m. .21 10| 4:00 a. m. 10.03 15| 4:00 a. =m. 8.93 20 9.26
5| 6:00 a. m. 9.06 10{ 6:00 a, m. 10.03 15 9.08 20 9.26
5| 8:00 a. m. 9.13 10| 8:00 a. m.| 10.03 15 » 9.00 20 9.40
5 [10:00 a. m. €.80 10{10:00 a. m. 10.15 15/10:00 a. m. 9.07 20 9.43
5[02:00 m. 9.87 A 10{12:00 m. 10.15 15112:00 m. 9.08 2 9.59
S| 2:00 p. m. 10.34 10| 2:00 p. m, 10.06 15| 2:00 p. m. .18 E 9.43
5| 4:00 p. m. 10.47 10| 4:00 p. w.| 10.40 15| 4:00 p. m. 9.3 20 9.47
S| 6:00 p. m. 10.44 10| 6:00 p. m. 10.50 15| 6:00 p, m. 9.16 20 9.47
S| 8:00 p. m. 10.36 10| B:00 p. =, 10.50 15| 8:00 p. =m. 9.20 20 9.60
5 [10:00 p. m. 10.30 10{10:00 p. m. 10.39 15{10:00 p. m. 9.40 20 9.57
S12:00 p. =m. 10.36 1C{12:00 p. m, 10.33 15]12:00 p. m. Q.40 2 9.64
6] 2:00 a. m. 10.36 11| 2:00 a. m, 10,30 16 2:00 a. .m. 9.50

1/ Dam 41 lower gage elevation is 383.3 ft above msl.
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Table 8.—Bamemetrie pressure at Louisville, Ky., August 10-21, 1953
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Corrections Applied

The water-level measurements in wells 52-12-15,-16,~17, and-18 were
used in the computation of T and S in this report, Refore th04 drawdowns
were used, however, they were corrected for the effect of changes in
atmospheric pressure and for the seasonal recession of the water table
that occurred throughout the test period. An additional correction for
a changing thickness of 0il overlying the water surface in the pumped
well had to be applied before these data could be used. In using the
Theis graphical method under water-table conditions the drawdowns should
be adjusted for umwatering if the water-level decline is a large fraction
of the original aquifer thickness and if the observation wells are
relatively close to the pumping well, This correction was not necessary
for the data used in this report, however, because the drawdowns in the
obgservation wells during the aquifer test were small., Graphs of the

observed and corrected water levels in each well are shown in figures 7

Figure 7.--Observed and corrected water-level)well 52-12-17.
Figure 8,--0Observed and corrected water-level well 52-12-18,
Figure 9,--Observed and corrected water-level)well 52-12-1S5,

Figure 10.,--0Observed and corrected wator-levq‘, well 52-12-18,
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Analysis of Data

A logarithmic gragh of the corrected drawdowns in wells 52-12-15,
16, and-18 is shown in figure 11, A transition from artesian to

Figure 1l.,~--Logarithmic graph of corrected drawdowns of water level
in wells 52-12-15,-16, and-1l8 caused by pumping well 52-12-17,

water-table conditions near the pumping well and the effects of slow
drainage from the silty material in the upper part of the aquifer caused
excessive drawdown in each observation well during the early part of the
test. Near the end of the test, however, the drawdowns in each well
reflect the true T and S of the aquifer, and the latter points of each

degrne sinqle (g19-12)
plot feil oU'aAumooth curve, The type curve was overlain on this portian

JJ\L com b\'\&
of emeh plot t£ig+32) and a match point was selected, Trc values for

Figure 12,--Logarithmic graph of the exponential-integral type

curve,

.:_, #(u), s, and t/r? obtained from the match point, when substituted
inta equations (4) and (5), gave a coefficient of transmissibility of

about 80,000 gallons per day per foot and a storage coefficient of about

°°"1'
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It is evident from figure ¢ that the water level in wells 52-12-2

and -9 were affected by the pumped well. A solutionof T and S
using these data caecked reasonavly close with the values obtained
from drawdowns of wells 52-12-15, -16, -17, and -18, The

computations of this analysis are not included in this report.




o

o

The water-level decline of 1.93 feet per log cycle in the pumped
well (fig. 7), when substituted in equation (8), gives a value for T of
a little more than 80,000 gallons per day per foot which checks the value
obtained by the type-curve solution. A further check was made by comparing
the results of this analysis with that of an aquifer test made in the
northeastern part of the Louisville area (Rorabaugh, 1948), The
coefficient of transmissibility divided by the aquifer thickness indicates
a field coefficient of permeability of 1,500 gallons per day per square
foot ==« a value identical with the one obtained from the analysis
discussed in the present report,

Inis value has been ugsed in the discussion which follows to compute
the volume of water moving through the aquifer in the southwestern part

of the Louisville area,
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AVAILABLE GROUND WATER

In the unpumped area downriver from tie Rubbertown area
practically all the water entering the aquifer is eventually discharged
to the river. Salvage of this water is therefore of paramount
importance in the development and utilization of the ground - water
resources of the area.

Ground -water outflow from the aquifer in this area is supported
by downward percolation of local precipitation, ground water emerging
from the valley wall and entering the aquifer, and ground water released
from storage.

To determine the relative magnitude of these three sources of
water which supports tne ground-water outflow from the unpumped
area, a rectangular strip of the area | mile wide and 4 miles long
will be considered. The shorter sides of the rectangle are the

valley wall, east of Dixie Highway, and the Ohio River.

28




QOutflow from the area can be computed if the field coefficient of
permeability, aquifer thickness, and hydraulic gradient of the water
table are known. Water-level records for wells near the river at
i.ees Lane indicate that during 1952 the hydraulic gradient averaged
about 20 feet per mile. Assuming an aquifer thickness of 52 feet and
a field coefficient of permeability of 1,500 gpd/ltz. it follows from
equation (1) that

= PIA = 1500 x 20 x 52 = 1,600, 000 gpd/mile of river

(3
(outflow) channel.
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Inflow to the aquifer, from the limestone and stuale strata along
the edge of the flood plain, can be estimated in a like manner.
During 1952 the hydraulic gradient near the valley wall averaged about
2 feet per mile, and tue saturated aquifer was approximately 45 feet

thick. Therefore

Q(vdlcy~wall inflow) = [500x 2 x 45 = 140, 000 gpd/mile of v:l:lely
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The release of ground water from storage in the unpumped area
for tae same period can be computed by multiplying tae net decline
of water levels in the area by the storage coefficient of the water -
bearing material. During 1952 the average net water-level decline
over a ! -mile width of the aquifer which extends from the Chio
River at L.ees Lane eastward to the valley wall, approximately 4 miles
away, was 1.1 feet. Thus the total volume of water released from

storage in this 4-square-mile area is given by

2

= 4x5,280 " xi.1l x7.48x .2 = 500,000 gpd

365

Q(ltongc loss)

or an average removal from storage of about 125, (00 gpd per square

mile.
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Net recharge from rainfall, tae oenly ground-water inflow factor
yet undetermined, is evidently obtained by subtracting from the outflow
the sum of the quantity released from storage and the quantity entering
the aquifer througn the valley wall. Thaus, for the 4-square-mile

unpumped area

Y(rainfall recharge)* “(outfiow) - [ C(storage 1oss) * O(vdl:ydwall)
inflow)

= 1,600,000 - ¢500,000 + 140, 600)

= 1,000, 000 gpd (approximately)
This amounts to about 250, 000 gpd per square mile or, converting to
the equivalent precipitation over the area, it would represent about
S inches for 1952.

Precipitation during 1952, as reported by the U. S. Weather

Bureau, was 37.58 inches or 91 percent of normal. Frecipitation
during the winter recharge period, however, was 19.19 inches or

105 percent of normal.
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Theoretically, in an infinite aquife:, when a well is pumped its
cone of influence will contivue indefinitely to expand and deepen.
Practically, however, where the aquifer has finite dimensions, the
cone will expand and deepen until one or more of the boundaries is
intercepted. Subsequent expansion and deepening of the cone will be
influenced by the nature of the boundary or boundaries. If the cone
intercepts a surface-water source, infiltration from this source is
induced in direct proportion to the difference that is developed between

river stage and adjacent ground-water level.
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In the Rubbertown area, where a constant rate of withdrawal has
been maintained for several years, it is estimated that almost one - half
of all the water pumped is derived from induced infiltration from the
Ohio River.

The approximate boundaries of a major cone in this area are

shown by water-level contours in figure |13. The catchment area of

Figure 13. - -water—tevel 1aap of the southwestern part  the

showing contours on the water table,
Louisville area, Kentucky, K ODecember 1952.

the cone is approximately 8 square miles. During 1952, about +.9
million gallons a day was pumped from the aquifer beneath this catchment
area. Net recharge from precipitation on the catchment area and inflow
to the aquifer tarougn the valley wall contributed about 2. 2 mgd. The
remainder, 4.7 mgd, had to come from storage and from the river by
induced infiltration. The average net decline of water levels in this
catcament area was 1.4 feet during 1952, which represents a yield

from ground-water storage of about 1.3 mgd. Therefore, the average

amount of induced river infiltration was approximately 3.4 mgd.
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The total amount of water available to a well field from sources
other than the Ohio River (by infiltration) is relatively constant from
point to point in the undeveloped parts of the aquifer. The amount
of recharge by river infiltration to a well field varies inversely with
the distance from the well field to the river; that is, the less the
distance, the greater the recharge. In the developed areas, however,

the creation of a new cone of influence is restricted by existing cones.
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SUMMARY AND CONCLUSIONS

The area covered by tais report lies near the southwestern edge
of the Kubbertown industrial area and is bounded by Bramer iane,
Cane Run Road, i.ees Lane, and the Ohio River. It is underlain by
unconsolidated alluvial deposits which bhave a maximum thickness of
about 70 feet. The saturated thickness of these deposits ranges from
about 25 to 70 feet. Although the water -bearing materials are nighly
heterogeneous, aquifer tests show that they act as homogeneous units
if toe cone of influence, around a pumped well, develops until it

includes a large part of the aquifer.
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The analysis of data from this test indicates that about 80,000
gallons of water a day will move through a lemile width of the aquifer
under a gradient of 1 foot per mile, and that the aquifer will yield

0.2{ cubic feet of water for each cubic foot ot aquifer unwatered.
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The four wells for which analyses of drawdown data are given
(fig. 11) are screened in tae lower 4( percent of a water-table aquifer

which is 52 feet thick.
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The presence of natural barriers in the area are clearly
indicated in figures 1, 2, 3, and 4. The sides of the bedrock channel,
the rock ridge along Cane R2un Road, and the restricted zone along the
river will all be effective with time, but their ultimate effect is not
known., River infiltration, outflow from the valley wall and various
other factors could conceivably dampen or cancel the barrier effects
s0 that they could not be recogniged. Therefore, before an analysis can
include the barrier effects, aquifer tests of long duration will have
to be made on wells at strategic locations in the area to evaluate the

net effect of each barrier,
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Recharge to the sand and gravel deposits comes from rainfall
which seeps through the -ound from tae surface, from the consolidated
rocke along the walls of the valley, and from infiltration of water from
the Chio River througn its ced and banks. The average recharge to the
aquifer has been estimated by M. 1. Rorabaugh (1946, p. 35) to be
about 200, GO0 gpd per square mile by rainfall, and 100, 000 gpd per
mile of valiey wail by outflow from the valiey walil to the alluvium.

The rainfall recharge during 1952, a year with above-average rainfall
during tae winter recnarge period, was about 250, 000 gpd per square
mile and the inflow from the valley wall was about 140, GO0 gpd per
mile of valley wall. Recharge by river infiltration varies inversely
with the distance between the river and the well field and will be
greater if the well field is adjacent to the river. It is therefore of
paramount importance to locate fature well fields properly with respect
to the river and other well fields in order to insure the maximum

utilization of the ground-water potential of the area.
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