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Memorandum
December 20, 1979

GEdLOGY OF PHASE IT WELL FIELD

~

Location:

Phase II wells are.in the southern portion of the area designated
as 10A. Located in the SW,SW,NW quarter of section 18, T53N, R67W, access
is gained by the cut-across road to Oshoto, Crook County, Wyoming.

Sedimentology:

Host sands in area 10A are d1v1sab1e into upper and lower genetic
sand units. Sedimentary sequences are deposited by one process (or
group of processes acting concurrent]y) with spacial positioning processes
remaining relatively fixed in this area. Deposition by a fluvial system
represents the framework of processes present when these sediments were
layed down.

Isopachs of the upper and lower sand units, associated mineralization
and phase I1 well field layout are represented on plates 1 & 2.

In fluvial sequences,there are three types of deposits - these are:

1) Channel deposits-including: Channel lag, point bar, channel bar,

and channel fill depos1ts Sediments deposited are a result of
the main activity of river channels.

2) Bank deposits: Included are levee and crevase splay deposits.
Often these deposits cannot be distinguished from channel sediments.

Sediments deposited in this group result from periods of overbank
flooding.

3) Flood Plain Deposits: These are fine-grained sediments deposited
by suspension from flood waters. Organic material derived from
existing flora also contributes to the flood plain deposits.

Included are both flood plain and marsh deposits.

Core from SP27Y represents a finihg upward fluvial sequence (See
plate 3 and attached discription). The lower sand unit is predominate
in area 10A. The geometry of this unit in area 10 proper is as follows:

1) Geographic position and trend:
The overall trend of the lower genetic sand unit is north and
'south. The mappable. 1imits extend eastward to the outcrop and
extend out of the study area on the remaining three compass ‘points.

2) Vertical position: . -
From outcrop the unit extends downd1p to “depths of 490' in 108,
570! in phase II well field and in 10A Np(th 700'.

~3) Thickness: :
Unit thickness is variable for two reasons. Depositional thinning
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occurs from 90' in the west to 30' centrally. In eastern and
southern portions-of the Oshoto area, thinning is erosional and
highly undulatory. As the upper sand unit scours into this unit
thickness range%]O' to 40" in relatively short distances.

From
Boundaries: )
The Tower contact is generally abrupt, as demonstrated by the
electric log of SP27Y (Plate 3). A shale pebble conglomerate
or clean sand disconformably overlies: marine sand and shale beds.
The upper contact is a graditional fining upward sequence which is
truncated by the overlying channel deposits of the upper sand unit.
Where the upper unit cuts into the lower unit, the fining upward
sequence and channel deposits may be missing or substantially thinned.

Organics:

Organic matter in the mineralized host sequence occurs in four physical
categories: . : ‘

1)

2)

3)

4)

Coalified woody fragments: Stems, branches, and woody fragments are
generally sparsely scattered throughout the channel interval. Size
ranges from a few millimeters to several centimeters in diameter.

Coalified root casts: Found in proximity to shale sequences of
flood plain and bank deposits, root casts are generally found near
the top of the fluvial sequence. They constitute only a minor
fraction of the combined organic content of the host sand sequence.

Liquid organics: Brown liquids can occasionally be observed "bleeding"
from fresh core. Commonly this occurrance is associated with organic
rich shales and laminated sands and silts. Rarely the brown 1liquid

can be found eminating from a clean sand with only sparce detrital
organic woody material. This :/¢gwid- . is thought to be mobile humic
acids. Humic acids are found to beachemical constituent of all types
organic material from area 10. (Personal communications with Dr.
Leventhal, USGS).

Interlaminated fine organics: Fine coalified leafy material can be
found interlaminated with sand and silt Taminae. Horizantally
laminated units from 1 cm to 15 cm can be found throughout the channel
deposits !(See plate 3). These are thought to be deposited as channel
fill or swale fill on point bars. These beds are thin and highly
discontinous, making correlation from cores to surrounding exploration
holes very difficult. T

v

Mineralization:

‘ Mineralization found in the lower fluvial sequence is thick and
continous in area 10A. The mineralized front is 3600' long and as much as
300' wide. Intercepts of 40.5' of .041 eU30g and 45.5' of .038 eU30g can
be found along the ore roll. , .
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Mineralization in the upper sand sequence is not well developed in
the area of Phase II.

Channel deposits in the fluvial sequence form the host sands for ore
rol1 formation (See plate 3). The host sand is generally massive with an
occasional interlaminated sand and organic rich bed. Associated with
these thin discontinous beds, uranium mineralization may or may not occur
(See plate 3 for occurrance of organic rich laminae associated with
mineralization), WM‘% 6.4’%4{4»4/

Summary:

In area 10A,two genetic fluvial sand sequences exist. The predominant
lower sand unit exhibits a complete fining upward sequence typical of a
fluvial system. Trending north-south, this unit disconformably overlies
marine sediments of the Fox Hills and fines upward gradationly until
truncated by the overlying upper sand unit. Thickness of the Tower unit
in area 10A varies from 80' to 90' thick.

Organic material is divisible into four physical categories; coalified
woody fragments, coalified root casts, liquid organics and finely laminated
coalified leafy material.

Mineralization in area 10A has been traced continously for 3600' long
and as much as 300' wide “along' the ‘eastern edge-of the:front. - '
Intercepts in the nose of the ore roll can be in excess of 40' thick with
grades of .04% eU30g8 not uncommon. Mineralization within a channel deposit
may be associated with thin discontinous organic rich laminae. This type of
mineral occurrence , however, accounts for only a very small portion of
total ore reserves for area 10A. The vast majority of 10A fills and
consequently the majority of 10A reserves occurs in clean sands of the
channel deposits. :

Respectfully submitted,
;7?4;{4 leu¢4x>£igg?
Mike Buswell

Enclosures -
MB/jrb



PAUL A. MANERA
CETIFIED PROFESSIONS CONSULTING HYDROLOGIST

CERTIFIED PROFESSIONAL GEOLOGIST

5251 N. 16th Street
Suite 302
Phoenix, AZ 85016

June 5, 1978

Nuclear Dynamics
P. 0. Box 20766
Phoenix, AZ 85036

Attention: Mr. Kelsey Boltz

Re: Area 10 Five Spot Test

Gentlemen:

The enclosed report answers the questions asked in Mr. Dan Herlihy's
memo dated February 17, 1973, except for question v.

Inasmuch as water from the '"B'" aquifer will be injected into the buffer
wells and the oxidizing solution will be injected into the injection wells,
the injected volumes will exceed the withdrawal, thereby forming a mound of
injection of '"'B'" aquifer water. Constant monitoring of the injection water
and the monitoring wells will allow an understanding of the excursion of
waters from the buffer wells when it occurs. Thus, question v. is practically
insignificant.

The isolation of Wells SP 5X and SP 75X may indicate the need for an
additional monitoring well. It such is the case a well site which should be
hydrologically connected to the wells south of the negative boundary is at
the intersection of coordinates 248,005 N and 202,195 E.

If there are any additional questions, call me.

Sincerely,
~~ .

mL(—L ///(LMUWL/

Paul A. Manera

PAM/aw
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Summarx
The Area 10 Five Spot Test was pump tested during the period May 23-24,

1978. Pumping at the constant rate of 10 gallons per minute, the computed

range of transmissivity of the ore zone of the 'B'" aquifer was 96 to 220 gallons
per day per foot with an average T of 131. This compares to an average T of

138 computed from the data obtained in the initial aquifer test of August 1977.

The coefficient of storage ranged from 4.5 x 1075 to 8.3 x 1072 with an average

of 5.8 x 10-5. The average S obtained from the August 1977 test was 1.h4 x IO-“.

Measurement of the water level of the "A" aquifer while pumping the '"B"
aquifer indicated no connection between the two aquifers. This reinforces the
observation of no leakage between the aquifers obtained in the August 1977

aquifer test.

We]ls'SP 5X and SP 75X are hydrologically isolated from the remainder of
the Area 10 Five Spot Test wells. This is probably the result of a lateral
discontinuity in the ore bearing sand of the "B' aquifer. Other than these two
wells, all the wells completed as of May 24, 1978, SP 3X, SP 4X, SP 6X, SP 11X,
SP 12X, SP 19X, SP 20X, and SP 78X, are hydrologically connected.

The preferred direction of flow in order of priority is

1 east of Well SP 19X,
2. west of Well SP 19X,
3. south of Well Sp 19X,
4., north of Well SP 19X.

Use of buffer wells eliminates the cone of depression outside the buffer

well zone. Thus, there is no effect of a bleed stream.

PAUL A. MANERA GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



Introduction

This study represents the second in a series of studies to determine the
aquifer parameters of the ''B'" aquifer of the Lance-Fox Hill formations. Nuclear
Dynamics, Inc. is developing this data as part of an "In Situ' mining operation

of uranium found in a portion of the 'B" aquifer.

Purpose and Scope

The purpose of the aquifer analysis of the Area 10 Five Spot Test was

to answer the specific questions:

1. The extent of the hydraulic connsction between aquifers.

2. The presence and location of hydraulic boundaries.

3. The verification of the hydraulic connection between the production
area and the monitoring wells.

L. The direction of preferred flows in the production aquifer.

5. A determination of the effective radius of the cone of depression
created by the aquifer bleed strz=zm as a function of time if a

bleed stream is to be used.

Additionally, confirmation of the pazrameters determined from the initial
aquifer test conducted in August 1977 (Report dated September 6, 1977, revised
November 22, 1977) was expected.

Location

The Area 10 Five Spot Test is located in the St S% of Section 18,
T. 53 N., R. 67 W., Kansas Nebraska Boundary Base and Sixth Principal Meridian,
near Oshoto Reservoir, Crook County, Wyomirz. The area of the aquifer analysis
is shown on Figure 1. Figure 2 shows the locations of the initial aquifer

analysis and the Area 10 Five Spot Test.

PAUL A. MANERA GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS
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Field Work

The field work for this study included the construction and development
of the wells in the "Five Spot'' test and ths pumping test conducted on May 23-24,
1978, and the short test conducted on Well SP 75X on May 25, 1978.

Previous Work

The report dated September 6, 1977, Revised November 22, 1977, details
the analysis of the aquifers and pumping test data obtained in August 1977.

This report assumes the availability of that data and analysis.

Wells Utilized

The wells monitored during the pumping test of May 23-24, 1978, were:

Pumped Well SP 19X
Injection VWell SP 20X
Buffer Wells SP 3X, SP X, SP 75X, SP 78X
Monitoring Wells SP 35X, SP 6X, SP 11X, SP 12X

all of which were perforated in the ore zorz of the "B'" aquifer and Well SP 7X
perforated only in the "A" aquifer. The locations and relationships of these

wells are shown on Plate 1.

Water Levels

Prior to initiation of pumping, the piezometric head of the "A' aquifer
was 8.25 feet higher than the piezometric hzad of the ''B'" aquifer. The depth
to water was 137.58 feet in Well SP 7X and 145.83 feet in Well SP 19X, the

collars of which are approximately the same altitude.

Aquifer Test Procedure

Water level measurements were made prior to initiation of pumping.
Pumping was initiated at 1215 hours, May 23, 1978, and terminated at
1410 hours on May 24, 1978. The rate of discharge was 10 gallons per minute

measured by a Badger flow meter. Minor fluctuations in the rate of production

PAUL A. MANERA GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



occurred during the pumping period. Total pumpage was 15,500 gallons in 1540
minutes for an average production of 10.06 gallons per minute. A pumping rate
of 10 gpm was utilized in the analysis of data. Measurement of the recovery

of the water levels was made from 1410 hours to 1700 hours, May 24, 1978. All

measurements were made by electric sounder.

The water level in the "A" aquifer (Well SP 7X) was moni tored periodically

before, during and after the pumping test.

Periodic measurement of the water levels will continue through time.

Data Analysis

The test data from each of the wells perforated against the '"B" aquifer
were analyzed by the Jacob method for both the drawdown and recovery data to

allow a comparison of results.

(A) Jacob Method - Drawdown Data
In the Jacob Method the temporal distribution of the drawdown for
each observation well or the production well is illustrated on semi-logarithmic
paper. A straight line fit of the data gives a slope which can be used to

solve the following equations in determining T and S.

_264Q
T = = ()
0.3 Tt
S5 = -2 (2)
2
r
where:
T = transmissivity in gallons per day per foot
= discharge in gallons per minute
As = drawdown per log cycle in feet
S = storage coefficient (dimensionless)
to = time at zero drawdown in days
r = distance between pumping well and observation well in feet
_3_
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(B) Residual Drawdown Curve

The residual drawdown versus t/t' plotted on semi-logarithmic paper

gives a straight line plot which can be used to satisfy Equation 1 to determine T,

where:
t = time since pumping started in minutes
t' = time since pumping stopped in minutes
As = residual drawdown per log cycle in feet

Figures 3 - 15 illustrate the results of the data analysis based on these two
methods for each of the wells monitored except Wells SP 5X, SP 20X and SP 75X.
Table 1 compares the values of the aquifer parameters T and S of each well.
The T ranges from 96 to 220 gallons per day per foot with an average T of 131
gpd/ft. The value of S ranges from 4.5 x 1072 to 8.3 x ]0—5 with an average
of 5.8 x 10-5. Comparison of these parameter values with the initial aquifer

test shows a good correlation. The comparative parameter values are:

Initial Test 5 Spot Test
T (average) 138 gpd/ft 131 gpd/ft
S (average) 1.h x 1074 5.8 x 1072

The observation well data collected from Wells SP 5X, SP 20X, and SP 75X
did not conform to data obtained from the pumped well and the remaining seven
observations wells. Wells SP 3X, SP 4X, SP 6X, SP 11X, SP 12X, and SP 78X, used
as observation wells,and the pumped well, SP 19X, indicate normal drawdown and
recovery curves in an infinite aquifer. Well SP 75X was not affected during
the pumping test and Well SP 5X was affected at 465% minutes into the test and
indicated a total drawdown of only 1.92 feet at the conclusion of the test period.
Well SP 20X was measured with a sounder that was incorrectly marked, therefore
some of the readings are off by 17 feet. Although the data was corrected on the

field data sheet, it was net graphed.

PAUL A. MANERA GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



feet

in

Drawdown, As,

€ 3¥n9I4 solnuiw ul ‘pojsels buidund sduls awi]

0l
i . < C =
| g0 X5 =%
INGL j
] €0600°0 X 901 X £°0 911 €0
u i 3004 Jod Aep Jad suo||eb 90| = 1
fi gwe SV _
L 0l X %9¢ 049t
Al N
- > 199} mm = J
o]
-8 193] g'HT = SV
% shep £0600°0 = °3
) .
I wdb Q] = O ‘@1ea Bujdund abeasny
4 QL61 ‘nz-€T Aew -
X dS 113M uolleAdsasqQ
umMopmeJd(Q - poylday qooep
I e ‘oM .mu_z<z>o YY3ITINN
TR oL L s
b - _“ n\Vvl -] ~ -
i i ] o] | ! T
- ! ©
- o
. - o NI T R
- [ N o .
o
o
it s

[ ——-—

e

Z109 9v Ysnwaom 00 uISST B 134NN

SNOISIAIA 0L X SFTIDAD ¥ DIWHLIHVOOT-INAS
R R I

r

1.



s, in feet

A

Drawdown,

0§

of

0¢

0¢

0l

7 3YNJ 14

| T
] i T
r it
m o B
i 0
i [0] :
i i | -
I | ]
a [k W :
W _ N L&
j RN A
Nk
' ! B [ - -
i ] 1003 Jad Aep uad suojjeb 0| = 1 - : mzv‘
m G462 _ sV 1 W
il , 0l X %92 0492
At : e | i o
W A | 199} §°6Z = SV : | I HRERE
Ml _ wdb Q] = D ‘@3ed bBuydwnd abeasay L M W IERAREL
i 861 ‘z-€z Aew |17 i it
o XE dS L19M UojleAdssqo ] . : il
1 9AAN) umopmed(q {enpisay 1 1 i T
i “INI ‘SOIWYNAQ ¥VITIAN 1F +
iy HiTice it .
e ! n N
I T | | |
Bis _ I | , w
,m,__ i MW w ; " | H i
} ! 1 - | i i
{ 1 I | | 1 i i
! | ! dd <4 4 o
© - o
. N\ 109 9¥ SNOISIAIG 0L X STIOAD ¥ DIWHLINYBOT-INIs S
/ A OO .ml




s, in feet

Iy
i

Drawdown,

0§

of

0¢

0¢

0l

h

0l

S 34N914

sajnulw u] ‘poajuaels bujdwnd Souls swi)

Z0

L

o

O
: c Ol XSL=s
NAmD ) 7’ e
- 688€10°0 X 10l X €°0 °3] €0
- 3003} Jad Aep J4ad suo(|eb (0] = 1
2°9C - sV -
C 0l X 792 0492
‘ 3993 G/ =4
w 3199} 7°97 = sV
shep 688£10°0 = 3

wdb Q| =

As = 26.2 feet

D ‘93ed Huidwnd sbeusay

8L61

‘hZ-£T7 Aey

Xf dS [I®M uolleAlssqQ
umopmedq - poylraw qeaep

‘SIIWYNAQ ¥V3TINN

*INI

-

0138839 dayQE

0
1
(

Pl

v

¢109 9

s

¢

.

Y'SN NI IOVH “OD H3ISSA B TILANIAN
SNOISIAIQ 0L X SITDAD ¥ DIWHLIUVOOTI-INIS

M




feet

n

Drawdown, As,

0¢

0¢

ol

9 34N9I4

o
P

As = 27.5 feet

L

It
-

100} J9d Aep uod suo|[eb 96

A4 sV

0l X %9¢ 0H9T

190} G [T = SV

wdb Q] = 0 ‘21ea Huidund sbedaay

] 8L61 ‘nz-£7 Aey

il Xt dS [[3M uolieAtasqg

9AANY uMopMBI(Q (BNPISdY

*ONT “SOIWVYNAQ ¥VYITINN

I
. f

8_
7

6_

<.m,:z_uo<z.OUEumeﬂJukkbuv_ NOY_
SNOISIAIG 04 X SITOAD ¥ DIWHLIHYDOOT-INIS



feet

in

Drawdown, As,

L 3¥noi4

so3lnuiw uj °‘poajsels buidwnd 2ouls Bwlj

z01 0l {
T T
-l m A\H
i ) H
| ALY I A
, . . (o] )
il 99670°0 X €1 X £°0 11 €0 H
j gw | 100} Jod Aep iod suo|(eb (§| =1 |
(Ead 1'02 _sv 1
B Ol X 79z~ On92 ]
e 399} 190 =4 |
i AL 199} 1707 = SV ]
! sAep 986z0°0 = ©3
g g wdb Q| = 9 ‘o1e4 Bujdund sbedaany ||
8l61 ‘w7-£7 Aey
X9 dS [l9M uoljeAsDdsqgQ
umopmeJ(q - poylsy qooep ||
‘ "INI “SOIWYNAQ ¥VIIIAN -
] i 19 L . -
T - - — v~ m T 4 i [ TS S D -
Hils o Lt B : _L
_ i O | i -
i L 00 T V ] - et
; o)) W - ; il e
, L e b SRR % 0 A T i { it " LA
oL’ m < I e W T N
: | o | i L -
! | tiealpsas ne ] 0 | w T
W ahit _ : m_,_ i :
0 ” , 1 T
4 3 L i i I -t
s ST ISR RRARE
4 « ‘W.w _ Lm | | AL .m_E - |
i m i ! i " i
, i i Ll Rl
i T i I ) | N -
] A _ [ # o
i i 1 | i i 2~
T o
‘ SNOISIAIG 0L X S310AD ¥ DIHLINYOOT Nae o



g 3WN9 14 solnuiw ul ‘palaels buldund aouis Ldwl|

01
i i
yus X =
¢ 0L XSG =5
s z(L01) z?
M fooxiiixeo ~ o5 1¢0 °
i 3003 Jod Aep aad suoy|eb /|| = L
9°2¢ . SV _ 1
N oL x %92 0792
) 1994 [0| = 4
N ] JERAN 1991 922 = SV
| skep €910°0 = 3
.ﬁ HE wdb Q| = D ‘o1ed HBuidund obeudAy
S 8L61 ‘yz-£T Aey
i B 6 - | T
o ! i Wit X1l dS 1l®M uol1eAasqQ
o _ o umopmedq - poulsy qooep
Y m il /._1
c AT @ e "IN “SIIWYHAQ ¥YITINN
w T «
- H | L .
4 s L1 Ao S VL
< i “ HlisiHh o L W w il M 4
wv, Mr = .W i 1
8 e e - 1 iniat G
C oy - > it . T
[=] ~ Liid nU. g ) i
_ | ] i
il HHH - HTHH A
S ity 1 ° il
m | THeH EEHHIN Y
. il iERE, | I
T ¥
_.M HINNEN “ 11 RN L] g4l
DT | i i gt
1 o _ i ! f o
! I ! i o
_ o w o o
o
¢109 97 SNOISIAIG 0L X 321D ¥ SIWHLINYoO - iwas M

A R e \A ..\\



As, 1n feet

)

Drawdown,

6 3yn914

\, AN

SNOISIAIQ 04 X S3ITIAD ¥ DIWHLIMVYDOT-INIS

l
Mm i SRARR
Lr},‘ M wy;. _L -
RN _ i T TR
JINERN L i
I f‘ T
IIJ
TELL HHH N A -
1004 Jad Aep aod suo||eb 9g| i
eyl sV L
0l X 797 0%9¢ -
1994 7yl 1 FH A
_ NN
wdb g = D “o3e4 Buidwnd sberasaay | Hi
8L61 “nT-€T Aey HHHH
XL1 dS [I®M uolleadssqq i
SAUNY uMOpMeU(] |BNp|S9aYy T
"ONI “SIIWYNAG ¥Y3TINN ﬂ SN REREEN
i n
_. [ T
-1y " “ﬂ 4 L O 5 QS S D
) T (] TR
3 ~ L
: M g
ik N L
I f | | i | -
AN SR
2109 oV VSR NI IGVH "0D HASST W 1344N3N Wex



0l 3¥N9I4 salnujw u] ‘pajuels Buidwnd 2ous aw)j

ol
X [y =
il m-o_ L'y =5
2(57901) o
Il €6410°0 X 611 X €°0 ~ O35 ¢*0
1004 J49d Aep uad suo||eb G| = L
[ARA4 LAY -
Ol X %9z  0%9¢
i 3993 §°90[ = 4
1994 7727 = sV
L shep £64(0°0 = 3
w + wdb 0 = 9 ‘@3ed Buidwnd abessay
u H Ch7 o A
o U T ~ : § L6l ‘wT-£7 Aey
3 fh _m e ,ﬁ | ”, ] XZl dS ||3M uolleAdssqQ
i JHHLHL il ) ﬁ " umopMmedq - poyiay qooep
P S HH . t "ONI “SJIWYNAQ ¥Y3ITINN
< 0z ! .L h | LR _ )
- i I * : i Tiirn i ] 1 1L
c 1 I ] Low T | il
= i+ 1314 -4 M > 1 + HH SSEY 84
S T — LS T i
= - t ) 4 -
g i m R | ‘ I
a Hitii i innns Do ) v i linERinn
0l i i ST W
B i I |
] | 1] i 0 -
. -4 * ; Hy
T I L2
;;;;;;;;;;; L l
|
0 N
i T L
i 7 sl m
Hl |
[ ! ! ~
L 2_
¢109 9 SNOISIAIG OZ X S313AD ¥ STWHLIGVOOT IWas S



feet

In

Drawdown, As,

oh

0t

0¢

0l

Ll 3¥n914

R

2 |
|

T

R G ep—

3004 49d Aep uad suo||eb gz| = |

wdb |

"' _ _sv _
0l X 497 ~ 0497

1994 #°0Z = SV

1

= 0 ‘93ea Buidwnd obeuany

8L61 ‘HT-£7 Aey
X2l dS |l°M uolleadssqg

9AUN) UMOpMBI(Q |BNp|Say

"INI “SIIWYNAQ ¥V3ITINN

As = 20.4 feet

-

IO

___._

¢109 9t

LR

Ay

1___

YSAN IOV ‘OD HIASST R 1I44NIM
SNOISIAIQ 0L X SITOAD ¥ DIWHLINVDOT-INIS

oM



feet

n

Drawdown, As,

:o~

¢l 3¥n9t4

so1nujw u

|
.

‘poldels bujduwnd 25u|s aw)]

0l

00l

ogH

HH bty
N s
H
|
‘ !
nn
HIARRRRRRER i ittt v T
N : _ f -
x ¥ | W
11/J/1/4/ m ._ N
b 1 _ . ‘ | .}~ -
juls | 21N ir... Hl w ;
| ,Hg H 3004 Jad Aep uod suo||eb 9/ = 1 71 $ - 1 i -] il % i -
I m— = m< = ._. .,.HH.H ‘“lx H | | i i .‘ ! 111 Bt S
il 0l X %92 0H9t i e ) RIRENREN
| 194 Gl =SV ||| - | ﬁ‘ L i JEERR NN
] wdb Q| = P ‘o1ed bujdund sbeasay T fi
8L61 ‘qz-£7 Aen 1 i
| A H f[* |
X61 dS L1®M uoileAdasqQ ik
umopme.aq - poyisy qooer | A 1
*IN1 “SOIIWYNAQ Y¥YITINN T _L I _ 1
Y Il H
| . B
| ! i
_ . Hall
| | w ai
! ! ! ! t t ~ o ~ -
1 ! i ; = o
! ¢ o
o~
c109 9¥ SNOISIAIQ 0L X ST1DAD ¥ JIWHLILVOO-1N3S NPT
N O _mu,\ﬁ.anr) /\V«




in feet

As,

»

Drawdown,

€1 34n9Id 1 3/3

i t

3004 J4° =>mv Jad suo||eb omu

041l

zl R L A
it 0l X 49z~ 0O9Z ~ S

1934 ¢l sV L

wdb o = D ‘°31ed Buidwnd abedany 1

gzl | .”
K QL6 ‘yT-€T Aey )]
X6l dS |[9M UO11BAIDSQQ - |-+
QALNYG umMopmeld(q |enplsay 4k
oot : ONI ‘SOIWYNAG ¥VATONN | ||
R lwl.\;].llx
=74 h | i
HETRE i
w. v T
0§ o
] -
j l)f lllll
_ o i -
| — |
_ T
i piiihagl
T4 ; :
T
o i r_m MWXL +-
[ | i { # m |
[ i i | i Y -
o N d W o o
B A AN oSt o x LVLI, 2 St 2oy
' g NS N /~/ '\.‘\

.



feet

n

Drawdown, As,

UAREETIREE!

sajnujw ul ‘pajaels bBujdwnd ssuys swi]

ot l

ipominntis @i ol

c Ol XEg=5 |

2(5°50) 2 J

€6410°0 X 901 X €0 ©1L €0
1004 J4od Aep aad suo||eb 90| = | |

Y4 sV

0l X %9  0%92

1994 GG/ = 4 ]

w - 3994 0°*GZ'= sV
o shep |€6410°0 = ©1 |
,,m wdb g| = 9 ‘o3red Bujdund sbeasay ]
o€ : 2 . 8L61 ‘yz-€7 Aew
| SRR XL dS L1SM uol3leAlssqQ
W | w umopme.aq - poyisy qooer
<] !
it TLTHING "INI “SOIIWYNAG ¥VI1INN
. W - b ] ,
0z :
e ,M T m hsnanaiill THIT :H.t _. .» ,T:W 1 1 _ i ‘j;
o d ”A“ y - 7 E £ e Je ﬁr
By I i T T 7
: _ o
i = - s?
L L H oy H 4o L §
luu -1
0l y S T "
fHINIn | | S - i Hite W‘\‘,
w H Hil 4+ ] R R | i 4-H
i 1 | o 4l I L
il oo T THIiH
e ! . it i
14 ' ! 1y L
0 - L W
- L 11 il Al | T
[ T _ I i ! ¢ ¥ < P o :
S A A N o )
1.“9 [ [+ '+] < (1] ~N
TR S ANGY oo o x S30ST SAETR A M

i JAIEEIN



in feet

Drawdown, As,

Sl 3¥N914

L
ST o THHL i
| [ ; ;
= Tt i N
i I
il _tul
i IR
B e H e s T s a1l THTH T
il p
of s L ,
it | | i tH
| m_ 100} Jad Aep uad suo||eb /o] = L | ! HIRRE
| Loz syl it |
0z 1 ” oL X 492 092 i i
1993 /47 = SV ] T + i i
m w | wdb g = D “@3ea HBuidwnd obeaaay T «m ; -
it ANE R i L I ]
i QL6 “HZ-£7 Aey i
il 1] ERRNRENE - m M B H
ot XL dS Ll°M uoiieAtasqg | T l
2AINY UMOpMEL(Q |BNPISaY 1] i
"ONI “SIIWYNAQ ¥VITINN 1
0 1 ] | J m
m | A Bl T
” I |
sl
| i 1 o~ -
! “ ~
o
c1o9 9y > SNOISIAIG 0L X ST1OAD ¥ SIWHLIVOOT-IWas P
/ saws K ﬂ\.

Y



TABLE 1
COMPARISON OF AQUIFER "'B'' PARAMETERS
Discharge - 10 gpm

T S
Well gpd/ft Dimensionless
SP 19X Pumped Well
Drawdown - Jacob method 176 -
Recovery 220 --
SP 3X
Drawdown - Jacob method 106 5 x 10_5
Recovery 104 -
SP 4X
Drawdown - Jacob method 101 7.5 x 10-5
Recovery 96 -
SP 6X
Drawdown - Jacob method 131 4,5 x ]0—5
Recovery -- --
SP 1'X
Drawdown - Jacob method 117 5 x 10_5
Recovery 186 --
SP 12X
Drawdown -~ Jacob method 119 4.7 x 10—5
Recovery 129 ==
SP 78X
Drawdown - Jacob method 106 8.3 x 10—5
Recovery 107 -
Range 96-220 4.5-8.3 x 1077

Average 131 5.8 x 10—5



On May 25, 1978, Well SP 75X was pumped at the rate of 4 gallons per

minute from 1000 hours to 1500 hours to verify that the well was developed.

Wells SP 20X, SP 5X and SP 12X were monitored to determine if connections were

present.

The observations in the various walls are shown in Table 2.

Well
SP 75X

SP 5X

SP 12X

SP 20X

TABLE 2

Water Levels, Pumping Well SP 75X at 4 gpm

Time
1000
1400
1003
1502
1003
1508
1002
1505

Water Level, feet Drawdown
149 -0-
208.17 59.17
143.08 -0-
149.25 6.17
159.25 -0-
157.67 -1.58
146.08 -0-
144 58 -1.50

The connection between Wells SP 5X and SP 73X and the lack of connection of

these two wells and the wells to the south and east indicate a negative hydro-

logic boundary which trends northeast-southwest across the northwestern portion

of the Area 10 Five Spot Test.

The exact location of the negative hydrologic

boundary cannot be determined as there are no definitive reflections in the

observation well data south of the boundary.

The general location of the

negative hydrologic boundary is north of Wells SP 12X, SP 20X and SP 4X and
south of SP 75X and SP 5X.

The exact type of boundary has not bsen determined. The two alternatives

are a fault forming the negative hydrologic boundary or a negative hydrologic

boundary caused by changing permeabilities within the formation, i.e., a clay

tens interfingering into the ore zone of the ''B" aquifer, or some such dis-

continuity.

The latter is the more likely, as 1) the perforated lineal

coverage is realtively small covering only the ore zone in the "B'" aquifer, and

2) there is no ore in Wells SP 75X and SP 5X, thus the sands which form the

ore zone
Wells SP

in the '"B" aquifer could have a lateral discontinuity which isolates

5X and SP 75X from the remaining wells.

Correlation of the logs

shows that Pierre Shale and the aquiclude between Aquifers "A'' and '"B'" have no

PAUL A. MANERA

GROUND WATER INVESTIGATIONS
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vertical displacement between Wells SP 75X and SP 19X. However, the sands
which normally carry the ore in the ''B'"' aquifer could not be traced between
these same two wells, lending additional credence to the concept of the

hydrologic boundary occurring as a difference in permeability.

The preferred direction of flow within the '"B'" aquifer was determined
by the arrival of the edge of the cone of depression from the time pumping

started. The results are shown in Table 3.
TABLE 3

Arrival Time of the Cone of Depression

Well Distance from Time since
pumped well, pumping started,
in feet in minutes

SP 20X Lo 3
SP 3X 76 3
SP 4X 76 5-6
SP 78X 76

SP 11X 106

SP 12X 106

SP 6X 161 20

Table 3 indicates that the order of the preferred directions of flow is first
to the east, then to the west, then to the south and north. Thus, the developed

cone of depression is elliptical.

Well SP 7X was monitored during the pumping test to determine changes in
the water level of the "A" aquifer. Well SP 7X perforated only in the "A"
aquifer was located 19 feet from.the pumped well SP 19X. During the period
of the aquifer test and recovery when the water level in the "B'" aquifer was
lowered 166 feet in Well SP 19X, the water level in the "A'" aquifer measured
in Well SP 7X varied only through a range of -0.05 to +0.33 feet as shown on
Figure 16. This indicates that the clay layer separating the "A' and the "B"
aquifers is an aquiclude. This further confirms the result of the initial
pumping test conducted in August 1977 in which the Theis curves of the observation
well data closely matched the Theis type curve for a non-leaky artesian aquifer

indicating no leakage between the "A" and ''B" aquifers.

-6-
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Changes in water level, in feet
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AQUIFER TEST WELL
Owner Nu.('/,e,a\- “DM\ o i1 S /V\ [ Well No. 3 X
T. NS R. EW Section Y % %
' B&eM
SWL /148. 67 feet Measuring Point which is

Discharge Diameter

feet above ground surface

Date /‘406 23-24% )773/

inches Orifice inches
Other Mea%uring Device
Perforated Interval 528 ~54/ Data collected by: FAM ;z' M
Date | Reading|DischargelPumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping| Pumping
Other Feet ) Started | Stopped
Feet t t!
Minutes | Minutes
5/23/7¢
//30 /48467 O S W¢
1215 -0~ Start @aomyo
1216 )
j217 L _ | 2z B ) _
j2.1¥ 0.04 3
1217 0.2/ i
]2.20 0.42 3
1221 A
1222 0.88 J
1223 WA g
1224 129 9
1225 /. 54 /0
1226 /.92 /1
1227 2.33 13
ja3o 3.42 /5
/232 4.00 17 -

GROUND WATER INVESTIGATIONS
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AQUIFER TEST PAGE 2 WELL
Owner ND T WELL NUMBER 3 X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q+5 Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! -
Minutes | Minutes
/235 ¢-08 zo
/240 Z83 z25
/(245 725 Jo
/250 /75 F5
/255 /2.00 40
/300 /3.08 45
/305 /4:.42 S0
13/0 /5250 55
/3/5 /.50 ©O
‘325 /8.00 70
/340 (275 85~
L3355 2/.42 /06
/[2/0 23.00 V75
/425" 2467 /30
1440 26.00 Zts
1455 26.92 /60
1570 27.63 /75
/525 28.83 /20
/540 22.67 205
/500 30./7 z2zZ5
Lb30 JO0.£2, 2565
/700 F/58 Z85
1730 33.00 | F/5
/800 3467 345
/830 Flo. 00 F 25 TALE

GROUND WATER INVESTIGATIONS
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PAGE =

AQUIFER TEST WELL
owner AN D T WELL NUMBER 3 X
Date | Reading|Discharge|Pumping|Residual |Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +S |[Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' .
Minutes { Minutes
/940 3733 LLE
20/0 3842 475
2039 32922 S04
2/20 %/.33 S45
L2l #Z2.25 607
232/ 22.58 Glb
WAt 24.25 727
0/26 FEL 75 79/
0224 45,58 849
2322 4. 50 207
0420 2208 965
0520 +7/7 /025
ocl3 +7.83 (078
07/2 | #¢.92 [/37
0805 42.08 [/90
0208 8.4/ /253
(o007 49 33 /3/2
/08 4758 /373 |
1209 #2.0 /434
/305 £9.0. /490
[400 Sy A (545
/4/0 S5/ 33 /555 (@) S:‘g,g}ae_L@/gp
/412 5/.33 | /557 2 779
[4/% &/.33 /559 £ 370
/417 50.83 /562 7 223

GROUND WATER INVESTIGATIONS
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AQUIFER TEST  PAGE_ £ WELL
Owner AN DT WELL NUMBER 33X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' -
Minutes Minutgs
/4/9 S50.4/ /564 4 /74
42/ 49.9/ (566 /! /42
/423 £9.4/ /568 | 13 /2/
1225 48.00 /570 /5 /05
429 26-9/ /574 | /9 83
/433 £6.00 /578 | 23 1°¥4
/436 44.33 /[58/ | 26 &/
/440 4/)./6 /585 | 30 | £3
/445 40.50 /590 | 35 | 45
/450 39.9/ /595 | F0 | 40
L4575 38.46 %00 | 45 | 36
/[500 3733 /605 | SO F2
L5/0 35,4/ /6/5 | @O 27
L520 3383 /625 70 23
/530 F2.4 /435 | 80 Z0.5
L5540 3/.25 /645 | 0 /6.0
550 30.00 /655 | [foO /6.5
00 29./6 leS | /O /5.0
Lo/5 27.9/ HBO | /25 | /3.5
1630 26-75 (695 | /40 | /2.0
L45 25.83 /7/0 \[565 | /1O
1700 Z¢.9/ /725 | /70 | /0.0

GROUND WATER INVESTIGATIONS
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AQUIFER TEST

WELL
Owner )\lu,c//&a‘r \174,'/1/\ oM ILS /v\c, Well No. LX
T. NS R. E W Section % % %
B &M
SWL /378 83 feet Measuring Point 7%0 of cas/})a which is
7 J
O0.42 feet above ground surface Date May 23-2% ) ‘773/
U
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval 5/5. 5 ~-~533 Data collected by: FAM :E' NMDI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capsacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping{ Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
5/23/7¢
12/5 -0 - S')La.\'t Pm o
1216 /
1217 - 2 ] _ _
121% 3
1219 '+
/220D — 5
J221 0.08 A
)22 — 7
1223 ) 0-33 4
1224 0.50 9
1225 0.75 jO
1224 /00 /1
1228 [ 42 /3
l230 K4 =3
1232 2.42 i7

GROUND WATER INVESTIGATIONS
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AQUIFER TEST  PAGE 2 WELL
Owner NDY WELL NUMBER 4 X
Date | Reading|Discharge |Pumping|Residual|Specific| Time Time t/t' | Remarks
& |Orifice] @ Level | Draw [Capacity| Since | Since
Time| or in gpm | P.L. Down | Q # S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' -
‘ Minutes | Minutes
233 20
.75 25
1245 &.00 30
733 F5
8.75 <0
9.92 45
/L33 50
/2.33 S5
[3/5 /3.48 | 60
/533 70
/7.33 85
/1355 /7-08 [0
20.75 y/i2
1425 z22.48] /30
1440 23.75 /45
/455 24.83 /60
L5760 25.67 175
[525 2¢.58 /20
/540 2742 205
/600 28./7 zzs
/630 28.33 255
/706 2742 285"
/730 FO. | 3/5
L8800 F2./7 345
/830 3333 375 TARPE

GROUND WATER INVESTIGATIONS
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AQUIFER TEST  PAGE_ 3 WELL
Owner NDIT WELL NUMBER L X
Date | Reading|Discharge|Pumping|[Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! -
Minutes | Minutes
/236 33.08 435
20/5 35.67 480
X038 3b.75 S03
2/ 40 38.92 S5~ —
22¢0 37.72 625 TAPE
2328 38.50 673
072;/572 0. 33 737
6/37 40.75 802
0247 [80.5 | 22./7 872
)338 [86.92 | 22.58 923
0429 /8/.33 | 23.]7 774
0528 [8[ 67| 43.50 /033
o600 182.5 |44+ 08 (065
Q7/8 /81 42| +£3.00 /{45
o08/2 [83.58 | 45, /7 1197
072/ /8442 45.59 /266
Lo17 8517 %634 /322
L//8 /85.33| 46.50 /383
12/8 (8442 | 45:59 [44.3
[3/% [84.67| 45.8% /499
_1406 (8458 47.75 /557
_[410 /555 © Fmp OF
[4/2 [86.65 | 4782 | /557 | 2 779
L4/4 [/86.65| 47.82 /557 % 270
L4/b 166.8 | 47.77 /56/ 6 | zo6o

GROUND WATER INVESTIGATIONS
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AQUIFER TEST

PAGE_ <2

WELL

Owner ND 7 WELL NUMBER LY
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +# S |Pumping | Pumping
Other : Feet ) Started | Stopped
Feet t t! -
Minutes | Minutes
[4/8 [/86.33| 4750 /563 8] /95
[¢20 [86.05| 47.22 /55| o | /57
(422 /85.6% 96-86 (567 | 12 | /3/
/425 [85.0| #6./7 /570 /S | [0S
/427 /8443 4560 /572 (7 7z
/428 /842 | #5.37 /8573 /8 87
/430 /83.65| 44.82 /575 | Zo 77
[433 182.86| 44 03 /578 | 23 &9
/436 /8/.68| 42.85 /581 | 27 | 57
/439 1/80.79| 2/. %6 /564 | 30 53
/#4S [72/L | 40.33 /520 36 +4
/450 /7780 38.27 /595 2/ 37
/455 | [76.94| 38.// /592 | 25 | Fo
/502 175:25| 36.42 /006 SZ2 | B¢
/5/2 /73.13| 3430 /6/6 2 | 2¢
/522 /7/.36| 32.52 (624 72 23
/533 /69.75! 30.72 /(27 | 83 | /75
(542 [68.30! 2947 (36 22 | /8.0
52 /6735 26.52 /o2b | /02 | f.0
/602 /630 2747 (656 | /2 | /5.0
/ol L6503 26.20 Jololo | /286 | /3.0
/630 l63.68 | Z24.85 B0 | o | /2.0
/648 |/6255| 23.72 | 428 | /58 | 1675
/700 /.84 23.0/ /7/0 | /70 | /0.0

GROUND WATER INVESTIGATIONS
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AQUI

Owner )\//.cc,,&a.v qu [N TR

FER TEST

[

[

T. NS R.
SWL /%€(:5- feet
O- 42

EW

Section

Well No.

WELL

f\g
Ny

%

Measuring Point

BeM

which is

feet above ground surface

Date /’4(26] 23-24% I973/

Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval SBOF —S550 Data collected by: M ;£’ MDI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q s S |Pumping| Pumping
Other Feet ) Started | Stopped
Feet t t!
Minutes | Minutes
5723/7¢
///0 (.5 o SWL
1215 -0~ Start @ampo
1206 /
]2 . _ 2 I P
1 21¥¢ o 3
]219 it
] 220 @) 5
/1221 A
1222 o 7
1223 g
1224 o 9
1225 /O
1226 o /1
1227 12
}230 o /5 s
/232 j7

GROUND WATER INVESTIGATIONS
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AQUIFER TEST  PAGE__Z WELL
owner___ A/ D/ WELL NUMBER SKX
Date | Reading|Discharge|{Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
[®) /8
0% z/
.04 26
.08 3/
.08 Fé
08 2/
.08 L6
.08 57
.08 S6
/3 L/
JS3 7/
/3 86
i [0/
/3 Ll
13 /3/
/3 /46
/3 Lo/
/3 /75
/3 /20
08 _ 205
. .08 255
[700 o 285
—~ .04 3/5
—~./3 CZCs 7ape
/830 —./3 375

GROUND WATER INVESTIGATIONS
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AQUIFER TEST PAGE :3 WELL
Owner ND/ WELL NUMBER <X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |Pumping| Pumping
Other Feet - S Started | Stopped
Feet t t' -
Minutes | Minutes
1230 o 435
Zoa7 /7 472
2038 J7 S03
25 25 S 40
22/0 .33 595
23/2 .50 es57
%65, 2% .50 777
Q/08 o7 773
0oz/2 o7 &35
2306 b7 89/
04/0 .83 P55
0506 /-0 [0/
C607 /.0 o7z
0700 | /08 /125
08/t (/7 120/
o%/5 /33 /260
02/ /. 42 /(326
17 -3 /382
/222 /58 /447
/3/3 ya /4578
L72/5 [ 72 [/740

GROUND WATER INVESTIGATIONS
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AQUIFER TEST WELL
Owner ]\/LLo/e/a.k- j)d{/vx awm 1S /V\c. Well No. SP é )<
T. NS R. EW Section % 4% L )
B&eM
g‘_/ = . ‘Q i .
swe /85,5 feet Measuring Point ‘#047 ol Casing which is
7 7

Discharge Diameter

feet above ground surface

Date /‘40(7- 23-24 }978/

inches Orifice inches
Other Measuring Device
Perforated Interval WY0OZ2.&6 — 550 Data collected by: P4/ ;2' NDI
Date | Reading (Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capzcity| Since Since
Time or in gpm P.L. Down Q +S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t?
Minutes | Minutes
57/23/y¢
13 13505 | - ¢ - YA
1215 ]35.5 | -0 - -0- Stavt Pem o
1206 -0 - /
J217 I R - 2 )
121¢ -0~ 3
1219 - O - 7
J2.20 ~ 0~ S
1221 - O- A
] 222 -0 - V4
]223 - - o - o4
1224 -0 - 9
1225 -0 - j0
1226 - O - /!
12.2.7 —0 - 12
/1230 - 0 - 15
/232 -0 - ] Y

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY. SURVEYS



7

AQUIFER TEST PAGE WELL
owner Naucleac Mi}fm w102 /nc, WELL NUMBER = 4 e
Date | Reading|Discharge|Pumping|Residual[Specific| Time Time t/t! Remarks
£ Orifice Q Level DPraw |(Capacity| Since Since
Time or in gpm P.L. Down Q+ S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! -
Minutes | Minutes
1235 0.0% 20
J2HD 0.25 25
1245 0.4s~ 3o
j2.50 0.L7 38
[255 0.97 40
1Zb0 119 4 <
1305 ). 42 S50
131 .75 55
15315/ 2 0o é¢7
225 2.5% 70
1370 3.50 %5
/355 4. 3% DO
14/0 .25 ns_
1425 5.9z 150
/4 F0 b.hs 145
| 455 .33 )40
S ¥. 00 ey
1525 g.g50 190
|5 40 ?(aif a05
lz20 oy 255
1700 1ty 255
NEL i Lo 215
J/x0o0D 12.42 Bps
¥ 30 13,07 s
920 Jif. 08 ya-ry

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE 3 WELL
Owner P/u cleas., _-—quom\as /m 3 WELL NUMBER S é X
J
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |[Pumping| Pumping
Other Feet S . |Started | Stopped
Feet t t! -
Minutes | Minutes
2005 M. b7 H90
PERT 1525 497
2112 1617 53
2204 17, /G 59/
2700 e Ay
Slasvy ,
ool 13.17 Y1l
01} 2. Jbo. by 25,17 777
020 1L] ;0 | 25.67 ¢z
310 160 L7 | 2617 “95
50T iLrsz| 2543 VERS
0509 Jl2.0p| 27.50 J O I+
0bo# /L3 50| 2500 1
0 Yo Joh1 7| 2867 1127
0¥l3 16,425 X¥. 1S 1197
OFLN /{5 00| 29.50 J2LT
(519 /(s 5¥] 30.0¥
/120 /4 L.ovo| Z0.50 1355
1219 1b25] Bo.7S 144 4
1317, JLLar| 2067 i5ol
407 /6175 3148 1S5~ -
1510 1555 O Coin P 12
14173 1L6.92 | 3i4z 155%| 3 519
e 1LL.5¢| 31 0% )55 f 1 3¢90
ey [LL.SE 2100 15 b0 51 81A

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE ‘} WELL
owner N lea, ”‘”i)(:«me Oans 10 % }M, WELL NUMBER Y é X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t tt .
Minutes | Minutes
141 AR 1561 4
1417 166,33 1Stz 7
IH1% JLhzs 153 | ¢
1419 1AL 164 ¢
1470 ARE 25| o
33 ARY /57 it
/1422 [l s 1Sty |z
/2.3 Jls by ISL8 | 13
Yy D 1595 | Zo
Jriid o 24.92 15¢7 1 4+ 4
JHy 2453 150 | 35 ey
194 L 24.77 15970 | 3 v
Iy 4¥ 24 L% 1593 | 3¢ 4z
14 5D 24.54 iS95| 4o 40
1455 24.0% [loo S | 3L
[5D0 23.95 oS | 5D 3Z
/5710 2325 jlis| &0 | a9
1520 22.b7 JL25 | o 23
|S3o 22.09¢ jL3sT| So a0
1S40 2] 5% )47 Qo 1%
1550 21.00 LS5 | /o0 /5&7
/400 20.57¢ JLis | o /50
b1 /19 72 JLwo| 115 | 135
/L 30 /977 JLIS| o | j2. 0

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



PAGE

—

AQUIFER TEST 5 WELL
Owner NLL c}e':tr D‘/M&Ml(j_s /m C. WELL NUMBER 6 {) é X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +S |[Pumping| Pumping
Other Feet S Started | Stopped
Feet t t! -
Minutes | Minutes
1b4s 18. 5% 770 | 155 | 1o
700 19.19 I7257 Yo Jo.o

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST WELL
Owner /\/.ua/e‘.av \DA//V\CLYY\IC,SS }ﬂc, Well No. ST 7)(
T. NS R. v EW Section % % %
B&EM
swe /3 7. 5-8/ feet Measuring Point ‘/D[p o‘p Caainwg which is
v /

0. 5-8 feet above ground surface Date ma/L/ 23 - 2'7[, / ?78)
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval L20 — 445 Data collected by: @ﬂm & /\/DI
Date | Reading [Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks

& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+S |Pumping| Pumping
Other A Feet ) Started | Stopped
Feet t t'
Minutes | Minutes
5123/
Y Aty
1045 13%. G€
1215 ~0- P o O
U
1505] jar bl oz 50
1505 13750 +9.09 170
1910 37504 0.02 355
2145 [3742+0.16 570
Sasfrd
D345 j3743|-0.05 G20
0bL20 2725+ 0.23 JORG
1325 j37.33|4+0.25 ]5/0
v
1705 137.25]+0.23 1730

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST

WELL
Owner )\/Lcc,/&cu- \D'?MO—Y\‘\I(‘,S /vu“, Well No. // X
T. NS R. E W Section % Y Y
Bé&M
SWL /46 .92 feet Measuring Point folp of cas//;g which is
J
0.33 feet above ground surface pate May 23 -2% }?78/
¢
Discharge Diameter inches Orifice _inches
Other Measuring Device
Perforated Interval S07-550 Data collected by: Pﬁ’l"] {il MDI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
5/h3/y¢
[/o5 19492| _© SWL
1216 = /
2y o 2 L
121¥ o 3
1219 0./25 ’t
[220 — 5
1221 ~ A
222 — 7
1223 — 3
1224 0.333 yi
1225 o047 /0
1226 0.667 /1
12.24 L0O 14
Ja3o [ 25 )5
/1232 /&2 17

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE__ 2 WELL
owner___ NDT WELL NUMBER /[l X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! -
» Minutes | Minutes
/1235 Z.08 20
L1240 3.00 2s
/245 3.83 30
/250 4. 7/ 35
/255 5.54 £0
/300 6.25 4S5
/305 725 S0
13/0 & 92 55
13/5 258 GO
32s 0-76 70
L340 2.4 85
(355 /3.88 /00
/410 /5.08 /15
/425 Lo-bo7 | /30
/4 40 (775 /A4S
/1455 /8.66 /60
1[5/0 /8.42 /75
/525 26.08 /20
/540 z2/.0 205
/602 2/67_ 227
/@30 =22.33 255
/700 3.4/ 285
/730 29.466 | F/5
800 25.83 345
/830 2¢.92 375

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE 3 WELL
Owner NDT WELL NUMBER /X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' Remarks
(2 Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
/240 27275 Z4L5
20/2 2925 477
2043 30.25 508
Z/23 3,83 S48
2220 32.33 605
23/6 3475 Gt1 Kechrdeds
23/9 32.5 b4
6625 32.08 725
g9/22 345 787
1222 F6.0 847
03/7 /82.42| F¢.-33 702
04/7 /83 | .08 262
0517 /83.67 | 36.92 /022
d46/2 /82.42| 375 /077
o7/5 /84 | 37.08 /40
0803 /85./7 | 38,25 //88
3706 | /8608 39./7 /25/
065 /846.92| 6.0 /3/0
/07 /875 | 20.58 /1372
[205 /87.33| £0.4/ /4-30
/304 /87-25| £0. 33 /283
/357 /8842 | /.50 /544 :
/410 /68,83 4/.9/ | /555 Stopped Fimp
(21l /186.83| #. 9/ /556 / /556
/4(3 /88.83 | #/.9/ /558 3 579

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE_ <L WELL
Owner NDIT WELL NUMBER /X
Date | Reading|Discharge|Pumping|Residual |Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q+S Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
/1418 /88.58 | 4/.Glo /563 8 /75
/420 /88.5 | 4/.58 /505 /o LR7
/422 /88.25| 4/.33 (567 | /2 /3/
1424 /87.83| €0.%/ /569 /4 72z
1426 /87.25| 40.33 VW /AL 78
/430 /86.67| 39.75 /575 zo | 79
/¢33 /86.33| 394/ /578 | 23 | 49
/438 /85.33| 36.4/ /583 28 | 57
/44/ /85.25| 38.33 /586 3/ S/
/448 /83.7¢| 34.83 /593 | 38 | 42
/453 /82.25| 34.33 /578 43 | 37
/457 /182./7 | 35.25 /602 47 | 34
/502 /8/ 33| 344/ 647 | &2 3/
/512 /80.0 | 3308 (67 | 62 26
/52/ /790 | 32.08 /626 7/ 23
/53/ /77.83| 30./ /b 36 8/ Z0
/54 /Z#.83| 279/ /626 2/ /8
/552 /75:83| 28.9/ 57| (02 /6
/602 /750 | 2808 /b7 | M2 | /5.0
[b/7 174.0 | 2708 /682 | /27 | (3.0
/632 172.92| Z6.00 27 | [42 | /2.0
Ao47 /7Z.08| 25./6 /7/12 | 457 | /O
/702 17/. 33| Z24.4/ | /727 | /72 | /0.0

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST WELL
Owner )J,ccc,/e.,a\- b/{M Ot S, /v\(‘., Well No. /2. X
T. NS R. EW Section A % Y
BeM
SWL /48. /7 feet Measuring Point 7‘C7)p ol cas/ro which is
v
0.58 feet above ground surface pate May 23 -,‘2’7‘ , }972/
U
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval 5092 -550 Data collected by: F/#M ,£, AMDI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
5/23/7¥
/055 /48./17| ©O SwW/L
/i/é_ O ~ 0 - 5+ar‘): wao
124 o /
1217 o I S - -
121¢ o 3
1219 O.08 4
j220 0./t 5
1221 0.25 A
J 22 — 7
1223 - O.40 g
1224 .58 7
1225 0.75 /0
1226 0.92 /1
12.28 /.33 12
}230 /&7 15
]232 2./4 i7

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE ‘ 2 WELL
Owner NDT WELL NUMBER /2K
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' -
Minutes | Minutes
/235 2.75 Z0
/240 3.92 25
/245 £.92 30
/250 5.85 35
/12565 6-75 o)
/3 00 7. Gl 45
/308 8.58 50
/3/0 72.50 S5
Y743 /0.33 6O
/325 /.50 70
/340 /3./6 L5
/355 /2.67 /00
/¢/0 (6. O /E
/425 /(75 /30
/240 [8.75 /4S5
455 /9.75 /60
/5/0 20.67 (75
/525 2/ 4o /70
/5420 _ 2267 205
L6000 22.92 225
/639 23.5 255
/700 [(72.75| 245 285
/730 /73.83 25 58 F/5
/8/0 17675 | RE& 355
/835 2942 380 TAPE

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE 2 WELL
. Owner ND/ WELL NUMBER /22X
Date | Reading|Discharge|Pumping [Residual|Specific| Time Time t/t' | Remarks
¢ |oOrifice|] Q Level | Draw [Capacity| Since | Since
Time | or in gpm | P.L. Down | Q + S [Pumping | Pumping
Other Feet ) Started | Stopped
Feet t t' .
: Minutes | Minutes
/750 177.33| 90. 33 455
2008 3[.75 473
2046 33.33 S/
Z/35 33.5 560
2230 33.67 &/5
2325 3408 670
Jé%?g 3£ /6 725
0/30 35.0 7795
0228 35./2 853
1324 /86 37.82 2//
0425 3725 270
0522 /8483 38.67 /027
O6/+ [8767] 37.50 (079
07/3 /(8717 3%2.0 /58
08 /0 /88.75| 40.58 175
07/0 /89. 92| 4,25 /255
[0/3 /[70.33| 42.33 /3/8
[0 [/20.58| 4/ 9/ /375
/215 /90./7 | 22.0 /440
/306 /90.33| #£2./6 Y2374
/40/ /19/.83| 43.06 /5%
(410 /555 | O Famp OFF
[/4// /720 | 43.83 /556 / /550
14/2 /92211 44.0 /557 2 |\ 779
[2/3 172.08| 43.9/ /558 3 5/9

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE__ £ WELL
Owner N/ WELL NUMBER /X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
2 Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' .
Minutes | Minutes
1414 /9208 | £3-9/ /559 4 | 390
/4[5 /[72.6 | £3.83 /(560 s | 3/2
4/ /9L 96 | £3.79 /5! 6 260
1417 /7. 83| 43 /562 7 223
[4/8 /19/.83 | £3.66 /(563 g | /95
/4/7 /2454 | 43.37 /S04 ? | /74
(4206 /U2 | £3.27 /565 /0 /54
L4z2/ /92| 43.04 /564 // /42
W A4 /94 /3| 42.9% /567 /2 /3/
1423 /90.92 | 42,75 /568 /3 12/
/424 /8067 #£2.50 /569 /2 | /2
L1225 190.44| 42.27 /570 /5 105”
(276 (90.2/| 42.04 /[57/ 7 28
J427' /96.0 | 483 /572 7 ?2
/428 /8908 466 /573 /8 87
1429 /8958 4.4/ /574 /2 83
/436 /8% 33| 4/ /575 | zo /7
/£33 [88.58| 40.4/ /578 | 23 | 69
W2EA /88.6 | 3953 /58/ 2¢ | o/
H37 /8708| 38.%/ /584 29 | 55
ok /86.33| 38./4 /589 | 3¢ | 47
Wi (85.25 37.08 /59¢ | 397 £/
LL54 /84.25| 2¢.08 | /599 | 42 KA
(459 [83.58| 354/ [604 | 49 EX
(504 /82.75| 458 (o0 | 64 | SO

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE 5~ WELL

Owner __ NDJ WELL NUMBER /2 X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t* | Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q+S (Pumping| Pumping
Other Feet S Started | Stopped
Feet t tt .
Minutes [ Minutes
/509 /892 | 3375 Lo | 57 z7
/579 /8058 32.4/ 1622 | &7 | 24
/(5279 [79.50| 3/ 33 /634 | 79 | 205
/(537 /78.58| 30.4/ (644 87 | /85
/(547 [77242| 29.25 (652 Y 99 /7
/(557 /76.58| 284/ Llet | /09 | /50
Ao 4 /75.58| 274/ f672 | /2% | /3.5
/629 [74.5 | 26.33 69 | /39 2.0
L6442 | /73.5 | 25.33 /709 | /54 | /L0
1659 . 172.58 24.2/ 724 | /67 | (0.0

GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST

WELL
Owner M«,(p/e,a\— k]-)A//\Ao-v\'\l(‘/s /wc_, Well No. 5/7 / 9)(
T. NS R. EW Section % 4 %
Bé&M
SWL /}5,83 feet Measuring Point 'Tsp 070 JOEMQ which is
v 7
.75 feet above ground surface Date May 23 -24 }973/
U

Discharge Diameter inches Orifice inches
Other Measuring Device Badqev ‘p/olﬂ metee

d

Perforated lnterval SB20 =~ 535 Data collected by: TAM :E; MDI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Q+S |Pumping| Pumping
Other Feet S Started | Stopped
: Feet t t'
Minutes | Minutes
57/23/y¢
¢fo0 145783 - O~ SWL
125 -0~ Start Py
1216 /D /
F A - /70 | 2447 2 ) _ o
1219 ) 3
1217 \ 1875 41.67 4
/220 / 9
221 \ )
222 [ Lao | Ly i
1223 N 4
) 224 f 22125 7542 g9
] 225 > /0
1224 (122335 77.92 /1
1227 ) /2
jaao Y 122947 e3.84 /5
/232 ) 17

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE 2 WELL
owner__ N DL WELL NUMBER S 2 /P X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t tt -
Minutes | Minutes
/735 /0 235 | 8917 20 7 /2°C
/240 A\ 240 | 94./7 z5
(245 \ 245.58| 9975 30
/250 / 752.08| /06.25 4
[255 / 253.67| /07 84 40
/306 / 26/ | //677 £5
/305 765.83| /20.00 S0
/370 265 |\ /917 55
/3/5° X\ 26/ /15,17 ¢
(325 \ 258.33| /2.5 70
1340 /0 265 | /19.17 8s
(3565 \ | zebs0| /2067 /C0
/470 L 27358| /27 75 Y75
/425 / 278 /3217 /(30
(440 / 275.33| /2950 /45
/455 / 27¢0- 25| / S0 42 /o0
/570 / 27767 /3/ 54 /75
/525 l 278 83| /33.00 /70
/540 \\_ 27267 133,84 205
(600 | 252.58|/06. 75 225
/10 /O |2e2¢7|/23.84 234
/630 N 26967\ /23.8% 255"
/700 | lzrzs0l/3/067 285
L /30 /'/ Z288.33| /£Z.50 _3/5”
/800 (. 286. 25| /40,92 345

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE 5 WELL
Owner N DL WELL NUMBER S 2 /9 X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down QS |[Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! -
Minutes | Minutes
/830 /O 220 |[44.17 375
/200 \ 05
Read just affer
/720 \ Z7/.50 /25 67 425 fail Storm
]
2000 { 295,;7)| /49.34 465
2030 f" 299 | /53.47 295
z/05 [ 29792 /5209 530
2200 | |ze8.0d 2.2/ sB5
2300 \ 28925 | [43.42 G645
/2276 .
oo \ |z | /507 7085
es \ |zvzso| j46.07 770
202 /0 297 | /5/17 827
204 \ | 290-33| 144.50 889
202 \ 275,08 [49.25 247
50/ ? 297.83|/52.00 /006
600 | 7 296.58| /5°0.75] (1065 |
700 / 273.33| /27,50 /zs
0800 i Fo4.83| sr52.00 //65
Q700 \  |297283| /52.00 J 245
/000 /0 3583|6000 /305
/103 N\ |z o|M4s5.07 /[3¢8
/20/ ] 78550\ /39.47 /2
30/ ﬁ 293.50| /4767 /1 &% 729@/0 /3 °C
(355 \ FM.83| /64.00 1 /540 .
Jor/ gl
[D/J/?;'De(‘ /S5O
/4./0 /555 | C [Zmp  OFF

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE £ WELL

Owner___ N DT WELL NUMBER S/~ /Q ¥
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q+S [Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
141/ 290, 67| /4-9.54 /(550 / /1556
143 764.65 | //8.82 /558 3 5/9.33
14/5 25/.¢8| /05,85 /560 | & | 3/2.0
[4/7 240. 94| P54/ L5462 7 |zz3.14
/417 3.0\ 85.77 /S5Ct G /7378
[22/ R23. 8| 7795 /566 /L |H2.3¢
(423 2170 | 7//7 (5748 /3 /2062
/223 Hisces. 2/3.6/| 4£7 78 /548.5| /3.5 /16,79
/26 | SO75| £3.47 /57 7 ZE./7
422 | 20453 58,70 /5T (7 | 82864
/432 200.48| SH44L5 /(5771 z2z2 7/ 68
/435 _ /77.53| 57706 /5B0 24 6320
/437 [74.07| #8.24 (584 29 |54.62
/444 /91 10| 25,27 /589 | 34 | 7e
/247 /88,67 #£z.6¢ i a 39 |40.87
/453 /87.23| AL AO /558 | 43 |37/
/500 /84.68| 39 05 /605 | SO |37./0
/509 [(82.62| 36.79 14 | 57 12736
/520 /80,32 34.49 /o255 | 70 |23 21
/530 (76,66 32.77 /635 | 80 |20.44
/540 /17735 3152 /645 | PO |/5.28
/550 /76./0 | F0.27 /655 ) [00 | /.55
/(00 7s.0| 29./7 465 | /O | 15./#
/675 /73.6 | 27.77 /680 124 | 73.4.4
/629 /72.3 | 2497 694 | /37 | /2.9

GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE__ 5 WELL
Owner N DT WELL NUMBER S 2 /ZX
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q+ S (Pumping | Pumping
Other Feet S Started | Stopped
Feet t tt .
Minutes | Minutes
45 17/.3 | 2647 /7/0 | /55 | yr03
157 170.42| 2459 (724 | /6T | s0.20

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST WELL
Ommrﬂu&kﬂv Daomawmics [ac well No. SP 20X
T. NS R. EW Section % % %
_— B &M
SWL I39-5§ feet Measuring Point 7Lo@ c‘p @fMW\/qi which is
0.5 0 feet above ground surface

Discharge Diameter

inches

Other Measuring Device

Orifice

Date /‘/10(7~ 23-24 | 1973/

inches

Perforated Interval _ 524 - 538 Data collected by: FAM £ DI
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' | Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Dowin Q + S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
5/23/7¥¢ 129 5¥ | -0 -
1215 -0- -0~ Stavt Prm e
1240 -0~ ]
1217 — -0- _ Z_ ] .
121% 0.17 3
1219 0.4z it
]2.2D ].o¥ 5
1221 /. b7 /A
J 22 7
]223 2.17 3
1 2.2} 2.%3 q
) 225 3,59 JO
1226 4.42 /1
12217 5.33 2
ja3o b.50 )5
/1232 g.LY 17

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE =L WELL
Owner h(u,c/ecx('—mI:Lpﬂ\CLhA\Cf; /V\C. WELL NUMBER S 20 Xi
Date .Reading Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
1235 /)00 210
1 240 i4.60 25
jans 2.0D 20
125D 200 29
258 25.17 it
IBDO A
1505 570
1310 55
[Zi3 f")
YAl 7. 70
240 4y . f2. g5
358 Bi 9% n
J4410 L. Te 15
SR, 00
425 Sl.oD 20
3400
Jyuo 700 s
J455 54,25 /Lo
S0 éﬁ;jsig fﬁz;’
152.5] 5L.5Y R
G hY
154D 57 kL7 Aos
Jlco S5NYS ang
. £Q- <0 —
AT o). 00 28%
97,57 o
|00 5733 228
1750 Lo.33 435
P A=
1§00 lo] B3 Sy
AT
|5 [%.50 595

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



3

AQUIFER TEST PAGE WELL
Owner I‘J;.,, oleax ’_D(/t,/v\ it 108 WELL NUMBER S P ,20 ><
)
Date | Reading|Discharge|Pumping|{Residual|Specific| Time Time t/t' Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' .
Minutes | Minutes
1935 LAy 4440
2017 [z He2
2047 £7.5¢ 573
2130 [ 92 555
2270 Sy Lis
2239 7107 L%2Z
Sz 47
pozh 35y 722
JEXES ‘7:'3' > 27
. 233 7495 L3
032% 57.%4 713
oY 75 Lo.vz 973
0525 5742 /030
0!l bl 10%!
oq0b 57.4Z 117%1
0% 04 1.9z 1249
jots L3985 1 %20
/17 Lz b7 2%l
/210 Lo.9E 1425
130] bl.75 1925
4 64 L5s9 1547
[+ © 1555 - 0— Cowen 1o o2
yuill LS. S9 556 ! 155
417 5.5 s 2 e
1473 LS. 43 1558 3 5719

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



PAGE i

AQUIFER TEST WELL
Owner NALéfe M.,M_D(/y;/y\am ;C < /v\ C WELL NUMBER SP .2 O ><
J
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
114 Ls 24, 1559 4 | 390
1415 LS9 )Sbol| 5 31z
Jy1 L by 4z )56l | L | 2Co
1417 Ld.o9 1542 7 7223
1917 b2 .57 jsL3l 195
17 L2 5y jsey |9 | vy
(420 L2492 JSLS| o 157
1421 Ll 7Y JSTL| 1 42
4z L 2 B 7
73 Lo.gYy IstE | = | gz
Iy 24 lo.3Y (SA71 1y 17
428 5947 1590l s | res
142t 5%.76 jgor | 1L | 9%
12z £ 7 1577 | 2 72
19435 |5¢.92 isvo| 25 | L3
142¢ 53.09 1583 | 2% | 57
14 5147 (sw6| 5l 57
F ] y7.92 570 25 o5
iy €D L LY /S95 | 4o | Yo
e 4124 oo |y | 36
1526 47 0| lboS | &7 3z
/S0 3%.5/ 115 Lo 29
520 35.59 /625 wo 2%
|S30 20,26 /L7%5] %0 26.5
[5Ye 2%.59 /LG 9o | 1%,

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



(/

AQUIFER TEST PAGE O WELL
v (D s N4
Owner f\//.Lc/c?Ck.\-~ j)‘_,/\»\a,\«« oo /m(’, WELL NUMBER - ( (}2 O 7~
Date | Reading]Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' .
Minutes | Minutes
] SSD 2092 1055 jo0 | 1465
/boo 2%. 1z (LS| e 1S
/b1 23,5] JL¥a | 128 138
/L 20 22.42 J 675 140 iz .0
/é /_//\’ ,'7\}]/-‘7 l”?’ b :71‘;_ l]. O
['/00 _,'.ZD.O? }'725‘ 170 /oo

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST

WELL
Owner t\]uc,/e,cu- ‘qum amiIlS /V\c, Well No. 75X
T. NS R. EW Section Y Y y
. B &M
SWL /8.6 7 feet Measuring Point Fop of casiha which is
7 J
o.5 feet above ground'surface

Discharge Diameter

inchas

Orifice

pate maéf 23-24 . 197¢

inches
Other Measuring Device
Perforated Interval 525~ 539 bata collected by: FAM f‘ MY
Date | Reading|Discharge|Pumping|Residual]|Specific| Time Time t/t' | Remarks
& |Orifice| @ Level | Draw |Capzcity| Since | Since
Time or in gpm P.L. Down Q@ +# S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
57/43/1¢
/047 /48.67 sSW/.
1215 -0- Stact eomp
124 o )
1217 _ o o 2 - _ _
1219 o 3
1219 o it
J 220 o 5
)21 o A
1222 o 7
]223 - o 4
J 224 o 9
) 225 o /O
1226 o /1
12,27 o /2
j230 o js
/1232 0 j7

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE 2 WELL
owner N D/ WELL NUMBER TE5X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw [Capacity| Since Since
Time or in gpm P.L. Down Q'+ S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes [ Minutes
/233 /8
1234 /7
/235 /148-67| © Z0
(240 | — .04 zs
1245 —.08 Z0
/1250 —.25 F5
12565 —-./3 40
/300 ~/3 +S
/1305 —/3 S0
13 /0 —/3 S5
/3/5 —/3 G0
/325 -~ 17 70
/340 85 CAf/)Jgg [fecorder
/355 /46./7| =2- 5 /00
/440 /246.25| =2 92 y722
/425 /#4,25| - 2.42 /30
/440 -2.42 /45
/455 ~2.42 /60
/570 -2.42 (75
/525 -2.42_ /90
[540 -2.42 Zos5
/600 2. 42 225
3o ~2.22 255
/700 (96.25 | -2.42 285
/730 /96.25| - 2.42 3/5

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE & WELL
Owner NDT WELL NUMBER Z5 K
Date | Reading|Discharge|Pumping|Residual Specific Time Time t/t! Remarks
& Orifice Q Level Draw |[Capacity| Since Since
Time or in gpm P.L. Down Qs+ S Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
/Boo /46.33| - 2.42 345
/836 -Z.42 375
/7235 -2.42
2020 -2.42
Z050 -~ 2,42
Z/30 - 2.42
2z45 —2.42
2340 14667 | =217
e 127 | Le7
)732 [2742| 25
0806 /4742 |25
o2 /4733|134
/009 2742 /.25
[/ [47.5 | 177
/2/2 /(47467 /Lo
/307 [4758| /07
[7[0 /4775 0.92

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQul

T.

WELL

Well No. SP 78/><

%

%

%

FER TEST
Owner ]Ju,c//e,,a\- j)qm ot .S /V\ [
NS R. EVW Section
SWL /‘7“/ é 7 feet ' Measuring Point

Discharge Diameter

feet above ground surface

inches

Be&eM

+o 0 ﬂp Caainp which is
i /

Date /‘/]a(;/ 23-24 1972/

Orifice inches
Other Measuring Device
Perforated Interval L2225 -537 Data collected by: TAM ;£’ MDD
Date | Reading [Discharge|Pumping|Residual|Specific| Time Time t/t* | Remarks
& Orifice Q Level Draw |Capzcity| Since Since
Time| or in gpm P.L. | Down | Qs+ S |Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
57/23/r¢
10 450D 145.Lp| -0~
1215 -0- - 0~ Stavt @iemyo
1216 -0 - / v
]2.17 -0- L2 ~
J2.1¥ -0~ 3
1213 -0- 7
] 22D -D - Y
1221 p. 08 A
)22 0.25 Vi
]223 ] 0.33 3
1 2.2 p.5o g
] 225 0. b0 /0
1226 p.23 /1
J2.2.% ] . 0¥ 12
j230 ]. 95 }5
1232 2.1y 17

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST PAGE ;2 WELL
owner Nuce leos '%//vxa.mycs e werL nmger S P78 X
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q + S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' -
Minutes | Minutes
1235 2.83 20
EX 1) 4.00 25
1245 5.3% 30
| 25D bioyz 35
1255 L. by 40
l2o0 8. 75 45
1307 1016 52
1210 10.%3 55
i315 1.¥3 Lo
325 13.50 70
13 4p 15.5T g5
i3 53] )7.08 Y
1410 18460 NS
1425 2.7 /30D
JHY4 D 21.5¢ 145
1455 2245 } 4o
1512 23.42 177
1525 24.33 /90
/540 ERA 205
JLoo | st 225
1430 2033 255
[700 27 42 285
1730 28%.5D 315
g 00 30.00 3HS
1§ 30 3l 1k 375

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



2
2

AQUIFER TEST  PAGE WELL
owner Nauccleax Duymamies fne WELL NUMBER s 78 X
d
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t' Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time | or in gpm P.L. Down Q+ S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t'! -
Minutes | Minutes
1935 31.58 44c
2015 33.50 480D
040 34 L6 505
2148 3b. 42 570
2215 T Lo
2345 37.17 L0
Shitfrd
0015 3%.08 720
0/1Y9 3%.33 ] 7
21¥ 39.%5 gy
0314 40.33 $79
0 41¢ 4. 08 257
050 18L.o0| H1.33 1015
0410 b2 |0 7S
0705 18L.00] 433 11 20
080/ 15033 #1410 el
0900 188 .33 43.46 [ 245
/003 1§9.00| 44.33 1208
e 18958 | ##.9/ 1370
/20¢ /59.25] 44.5¢ /427
]303 199.00 44,33 /4% ¢
135% [90.33| 45. kL | 542
/410 | |555] -0~ T @ o’
Zal 190.93| 4L 1L js51| ) |i58
e ] 9033 44106 557 2 | v

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE ¢ WELL
Owner I\/ALﬁ}ea}u ‘“D UMW C 5 )\«Q_ WELL NUMBER 5 F’ 7 8 ><
Date | Reading|Discharge|Pumping[Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +# S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t' .
Minutes | Minutes
1413 190.53| #L.10 /55 3 |579
1414 190.79| 460z 1557F 4 390
JY 15 19079 4l 17 JSLo 5 2i2Z
144 19095 | Hb.o¥ 15! L 2LD
[ 17 J20.691 HL.er 1512 7 277
i (90.57| 45,9 /st3 ) & 1198
1Y 19 190.50 | HS.83 151y 7 174
(440 170,53 435.bb J5LS | e 157
N 190. 17| 455D A2 /) 1z
yZz 19000 | 4533 SLYL sz |13
1925 199, 53| b 5.2 /5 2]
AL 189 Ly Hsou A a /12
sy 179.50| 44.53 (S50 T L es
Mz b 3207|4150 s | 6 L 98
Jya7 1%9 oo 44232 )57z 17 | 72
1q2¢ j28.25] 4yt szl 7 | 57
19279 JSY.LY| Ay .o 94 17 %5
/4 3o 15550 | 4% %3 S 79
TES: w7 4308 (ST A3 | LS
FER Jeoo| 4237 jSel |2l | L
TEY JZL vy 4/.50 (584 | 27 58
[y z /855 | H0.83% 1S87 | 32 50
J9Y S J5 .32 40 zy /570 | 35 N
/45 j2.5¢] 3%.9] J595| 4o 40
JH55] 152.492 37.718 Jloo| wS | 3L,

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST  PAGE & WELL
. > Me
owner Naucelense Vi momice WELL NUMBER SP 7z X
Date | Reading|Discharge|Pumping(Residual |Specific| Time Time t/t! Remarks
(2 Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q +S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t! .
Minutes | Minutes
J]Sob 18142 | 3b.75 /Los| 5D | 3
1510 179.50] 34.43 JL1S | Lo 2
1520 197.92| 33.25 JLAS| Yo 2D
)5 2D NI AN JL3S| gy | ap
JS 4O IS5 | 20.50 LS 96 g
— / -
S50 174 0% 2991 JLSS | Joo | 1BS
/soe 175,49 2%.5D JOLS o | s
L1 19.95] 27.0% /Lol 125 | 13.5
D (0. LY 2L.vD LS| 14 | gz
Ly ISRYFERL 17i0| 155 | 1
)5 0D LE93] 24 1L (9250 ive | o

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



Storck € Dallz
AQUIFER TEST WELL
owner___Myclear Dynam/c,s, /. Well No. & X
T. NS R. EW Section Y % Y
Bsg M
SWL /43 08 feet Measuring Point which is
feet above ground surface Date Moy 25, /1978
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval S09 ~550 Data collected by:
Date | Reading [Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+5S Pumping | Pumping
Other Feet S Started | Stopped
Feet t t'
Minutes | Minutes
/25778
7258 /43.08| _© o
/003 /43.08 o o START
/0/5 /4433 ). 25 /2
/032 /4425 L17 29
Lo /4583 2.75 a
[/32 /46.83| 3.75 Z84
/203 /47 42| 42 34 /20
/3062 /48.25| 5./7 /79
(402 /48.32| S5.84 239
See Aoje
/502 /4925 ¢./7 299 75X Sheet

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



Storck e Oalfz

AQUIFER TEST WELL
owner__ NMuclear ﬂgnGM/'c:s; hc. Well No. /12X
T. NS R. EW Section L % Y4
B&M
sw. /58.33 feet Measuring Point which is
feet above ground surface Date Mo, 25 /972
J — 7
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval S02-550 Data collected by:
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |Pumping | Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
/25078
/062 /68.33 o
/003 /58.33 o o START
[0/8 /58.08 - 0.25 /5
/037 /58.0 |- ©.33 34
/107 15783~ 0.50 ¢4 )
1/35 /57.67|=0. 6L 22
1205 I57 75| = 0. 58 /22
/305 /(57 08|~ /25 /82
/405 /570 |~/ 33 242 ,
See Aofe
/508 (5675 —/1.58 JFos 75X Sheet

GROUND WATER INVESTIGATIONS ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST

owner Al/clecr %/ﬂﬁ/)?/éS(. /c.

T.

SWL

WELL

Stoick ¢ Baltz

Well No.

NS

R.

|45 17

EW

feet

Section

20X

f\od

%

Measuring Point

feet above ground surface

B&M

which is

Date /f/,gj, 25, /978

Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval S524-538 Data collected by:
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+ S |[Pumping| Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
5/25/28
/000 14577 o
/003 145717 o o START
/017 /450 |~-0.1T /4
/035 [4492|-0.25 32
//06 . ]44.7/\-0-46 | &3
/34 /44.58|-0.59 7/
/204 /24.46|-0.7/ /2/
/304 /44.12|~ /. O /8/(
/404 /4408~ /.09 24/
See Aote
/505 142,72/~ £ 46 Fo2 75X Sheet

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



AQUIFER TEST

WELL

Storck € baltz

Well No.

Owner A/K/C/t’df‘ Dg[/)d/??/&'&} /nc.

T.

SWL

NS

R.

/4 9.0

EVW

feet

Section

75X

Iy

Xk %

Measuring Point

B &M

which is

feet above ground surface Date Mov 25 /9782
/ 4
Discharge Diameter inches Orifice inches
Other Measuring Device
Perforated Interval S25-539 Data collected by:
Date | Reading|Discharge|Pumping|Residual|Specific| Time Time t/t! Remarks
& Orifice Q Level Draw |Capacity| Since Since
Time or in gpm P.L. Down Q+S Pumping | Pumping
Other Feet S Started | Stopped
Feet t t!
Minutes | Minutes
S125/r8
/57.57 89 Frobe
/00 3 /47.0 (o )
/003 5.2 /44.0 ) START
/0/0 /8242 40.42
/020 4.6 | 200.0| 510
(020 4.3 | 2030 54.0 - -
[045 4.3 | 204.75 5575
//06 4./ (20558 56.58
//30 4.0 20633 5733
/1200 4.0 | 2070 58.0
/300 3.9 | 20733 58.33
[£00 3.9 | zo8.)7| 5777
. . ﬂ .
/500 Mo Keading | Avarlable "?””P oFt £ Smir
v Just bebore
/b’OOreeo’/):)/a

GROUND WATER INVESTIGATIONS

ELECTRICAL RESISTIVITY SURVEYS



