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CLAYSTONE VEINLET FREQUENCY ANALYSIS




coverage by the mottles (i.e., "with bluish green mottle"” indicates greater
mottle coverage than does "with some bluish green mottle").

Some discrepancies existed in the way each logger reported color.
However, color was reported in the final core descriptions as the loggers
observed it. A standard wording for reporting color was adopted for the
final core descriptions (i.e., blue-green" was changed to 'bluish green" and
"red-brown" was changed to "reddish brown").
~ Frequency Analysis of Gypsum Veinlets

The number of gypsum veinlets was also determined for the same
intervals as those used for hydraulic conductivities. The data were
generated by counting the number of veinlets for each interval using cores
data. The number of veinlets were also averaged by ten foot intervals since
some of the intervals used in reference to intervals A through C weré
variable in thickness.

These data are represented graphically in Figures E-3.7 through
E-3.11. The data are also represented in tabular form in Appendix G, Site
Characterization Study. There does not appear to be a statistically
significant separation of the data. Therefore, it can be concluded that the
frequency of gypsum veinlets as described in the core appear to be random.
This randomness is also noted in the hydraulic conductivity data.

Geophysical Log Analysis

Geophysical Logs were also used to determine the relative potential for
preferential ground-water flow. Four depth intervals were identified for
purposes of comparison: A-(25-35 ft.), B-($5-65 ft.), C-(80-90 ft.), and
D-(138-148 ft.). These intervals were chosen based on geophysical signatures

from the logs of the Test Borings. The geophysical signatures were similar



~ TOTAL NO OF OBSERATIONS IN INTERVALS

DISTRIBUTION OF GYPSUM VEINLETS IN
" INTERVALS 1-10 IN TEST BORINGS

co 8885883838

INTERVALS 1 — 10

FIG. E-3.7




MEAN NO OF OBSERWATIONS

MEAN NO OF OBSERVATIONS IN INTERVALS

DISTRIBUTION OF GYPSUM VEINLETS PER
10ft. INTERVAL IN TEST BORINGS
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FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Total Number of Gypsum Veinlets

V = Vertical Fractures

All other numbers represent horizontal or near horizonts

fractures.

TEST
BORING

TB 1

DEPTH
INTERVALS

i. No Data

2. 9
3. S
4. 17

S. No Data
6. 4

7. no data
8. no data
9. no data

10. no data

Mean 3574 =9
Standard Deviation S.9
Standard

Deviation 18.0

TEST
BORING

TB 2

DEPTH
INTERVALS

1. No Data

2. 13-+1V

3. No Data

4. 17
S. 12
6. 6
7. 4

8. No Data
9. No Data
10. No Data
Mean 53/6 = 11

Standard Deviation



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

.- Total Number of Gypsum Veinlets
V = Vertical Fractures
All other numbers represent horizontal or near horizonta
fractures.
TEST TEST
BORING BORING
TB 3 TB 4
DEPTH DEPTH
INTERVALS INTERVALS
i. thru 10 i. HNo Data
No Data
2. 19
3. 6
4. 5

S. thru 10
No Data

' Mean 30/3 = 10

Standard Deviation



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Total Number of Gypsum Veinlets

V = Vertical Fractures

All other numbers represent horizontal or near horizont:
fractures.

TEST TEST

BORING BORING
TB S TB 6

DEPTH DEPTH

INTERVALS INTERVALS

1. No Data 1. No Data

2. 3+1V 2. 23+4V

3. 7+4V 3. a

4. 17+3V 4. 19

S. 14 S. S

6. 10 6. 14

7 3 7. thru 10

No Data
8. 4
Mean 73/5 = 15

9. No Data

Standard Deviatio
10. No Data

Mean 66/7 = 9

Standard Deviation 6.2




FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

. Total Number of Gypsum Veinlets

V = Vertical Fractures
All other numbers represent horizontal or near horizonte

fractures.
TEST TEST
BORING BORING
TB 7 TB 8
DEPTH DEPTH
INTERVALS INTERVALS
1. No Data ’ 1. No Data
2. 6+2V 2. 13+7V
3. 2-V ' 3. 10
4, 10 4, 9
S. 7 ' S. 8
6. 4 6. thru 10
. ‘ No Data
ca i 7. thru 10
No Data
Mean 30/S5 = 6 Mean 47/4 = 12

Standard Deviation 3.2 Standard Deviatio




FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

. Total Number of Gypsum Veinlets

V = Vertical Fractures
All other numbers represent horizontal or near horizonts

fractures.
TEST TEST
BORING BORING
TB 9 TB 10
DEPTH DEPTH
INTERVALS INTERVALS
1. No Data 1. No Data
2. 16 2. 10+1V
3. 8 3. 9
4, 9 4. 11
S. 13 S. 11
Q_ . 6. thru 10 6. 9
o No Data
7. thru 10
No Data
Mean 46/4 = 12 Mean 51/5 = 10

Standard Deviation 3.7 Standard Deviatio




FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

. ; Total Number of Gypsum Veinlets

V = Vertical Fractures
All other numbers represent horizontal or near horizont:

fractures.
TEST TEST
BORING BORING
TB 11 TB 12
DEPTH DEPTH
INTERVALS INTERVALS
1. No Data 1. No Data
2. 8 2. o
3. 1 3. 3
4. 2 4. 3
5. 4 S. 1
6. thru 10 6. thru 10
._ No Data No Data
- Mean 15/4 = 4 Mean 7/4 = 2
Standard Deviation 3.1 Standard Deviatic



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Total Number of Gypsum Veinlets
V = Vertical Fractures

All other numbers represent horizontal or near horizonte
fractures.

TEST TEST
BORING BORING
TB 13 TB 14
DEPTH DEPTH
INTERVALS INTERVALS
1. No Data 1. No Data
2. S 2. 1
3. O 3. No Data
4. O 4. 1
5. O 5. 5
6. O 6. 8
7. thru 10 7. 1
No Data
8. 19
9. 4
10. 26
Mean 5/5 = 1 Mean 65/8 = 8

Standard Deviation 9.1 Standard Deviatio



vV =

FREQUENCY OF
BY DEPTH INTE

Total N

Vertical Fractures

All other numbere repre
fractures.

TB 15

1.
2.

3.

9.

® -

No Data

2

10

11

9

20

9

32

2

12

Mean 107/9 = 12

Standard Deviation 9.:



FREQUENCY OF OCCURRENCE OF G
BY DEPTH INTERVAL FOR ALL TES

. TOTAL NO.
OF OBSERVATIONS MEAN

1. No Data

2. 144/14 144714 = 10
3. 72712 72/12 = 6
4. 134/14 134714 = 10
S. 89/12 89s712 = 7
6. 75/9 7579 = 8
7. 17/4 1774 = 4
8. 55/3 55/3 = 18
9. 6/2 6/2 = 3

10. 38/2 3872 = 19



TEST
BORING

TB 1
-A
S0 ft.

A
10 ft.

A-B
20 ft.

B
10 ft.

B-C
20 ft.

Cc
10 ft.

C-D

. 45 ft.

D
10 ft.

D+
SO ft.

FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

10.

Number of Gypsum Veinlets

Per 10 ft.

DEPTH
INTERVALS

No

2

No

No

No

No

No

data

Data

Data

Data

Data

Data

Intervals

TEST
BORING

TB 2
-A
S0 ft.

A
10 ft.

A-B
20 ft.

B
10 f¢t.

B-C
20 ft.

c
10 f£f¢t.

C-D
45 ft.

D
10 ft.

D+
SO ft.

10.

DEPT
INTERV

No Dat

3

No Dat

12

No Dat

No Dat

No Dat
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TEST
BORING

TB 3

TB S

S0 ft.

10 ft.

A-B
20 ft.

10 ft.

D+
S0 ft.

FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Number of Gypsum Veinlets

Per 10 f£ft.

DEPTH
INTERVALS

1 thru 10 No Datsa

10.

No Data

11

10

14

No Data

No Data

Intervals

TEST
BORING

TB 4
-A
S0 f¢t.

A
10 ft.

A-B
20 ft.

B
10 f¢t.

B-C
20 ft.
10 ft.
Cc-D
45 ft.
10 ft.

D+
S50 ft.

10'

DEP’
INTER'

No Da:

4

thru
No Da

No Da

10

No Ds

No De

No Ds

No De¢



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Number of Gypsum Veinlets
Per 10 ft. Intervals

TEST ' DEPTH TEST DEP’
BORING INTERVALS BORING INTER\
TB 7 1. No Data TB 8 i. No Dai
-A -A
S0 ft. 2. 2 50 ft. 2s 4

A A
10 ft. 3. 2 10 ft. 3. 10
A-B A-B
20 ft. 4, 5 20 ft. 4, 5

B B
10 ft. 5 7 10 ft. 5. 8
B-C B-C
20 ft. 6. 2 20 ft. 6. No Da

c (o
10 ft. 7. No Data 10 ft. 7. No Da
c-D c-D
45 ft. 8. No Data 45 ft. 8. No Da

D D
10 £t. 9. No Data 10 £t. 9. No De
D+ D+

S0 ft. 10. No Data SO ft. 10. No Da



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Number of Gypsum Veinlets
Per 10 ft. Intervals

TEST DEPTH TEST DEP1
BORING INTERVALS BORING INTERV
TB 9 1. No Data TB 10 1. No Dat
-A -A
S0 ft. 2. 3 S0 f£t. 2. 2

A A
10 ft. 3. 8 10 £ft. 3. 9
A-B A-B
20 ft. 4. S 20 ft. 4. 6

B B
10 ft. S. 13 10 f£t. S. 11
B-C B-C
20 ft. 6. No Data 20 ft, 6. S

c c
10 f£ft. 7. No Data 10 £ft. 7. No Daf
C-b c-D
45 ft. 8. HNo Data 45 ft. 8. No Da

D D
10 ft. 9. No Data 10 £ft. S. Neo Da
D+ D+
S0 ft. i0. HNo Data S50 ft. 10. No Da



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

. Number of Gypsum Veinlets
: Per 10 £ft. Intervals
TEST DEPTH TEST DEPT
BORING INTERVALS BORING INTERV
TB 11 1. No Data TB 12 1. No Dat
-A -A
S0 f¢t. 2. 2 S0 ft. 2. 0
A : A
10 f£f¢t. 3. 1 10 f¢t. 3. 3
A-B A-B
20 ft. 4, 1 20 ft. 4, 2
B B
10 f£t. S. 4 i0 ft. S. 1
B-C B-C
20 ft. 6. No Data 20 ft. 6. No Dat
(] C
10 £ft. 7. No Data 10 f¢t. 7. No Dat
C-D C-D
Q .45 ft. 8. No Data 45 ft. 8. No Dat
D D
10 £t. 9. No Data 10 f¢t. 9. No Dat
D+ Dq-
S0 f¢t. 10. HNo Data S0 ft. 10. No Dat

iR
.

=~



FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

Number of Gypsum Veinlets
Per 10 ft. Intervals

TEST DEPTH TEST DEPT
BORING INTERVALS BORING INTERV
TB 13 1. No Data TB 14 i. No Dat
-A -A
S0 ft. 2. 1 - S0 ft. 2. .2

A A _

10 ft. 3. 0 10 ft. 3. o)
A-B A-B
20 ft. 4. O 20 ft. 4. .5

B B
10 ft. S. O 10 ft. S. S
B-C B-C
20 ft. 6. No Data 20 ft. 6. 4

c c
10 ft. 7. No Data 10 ft. 7. 1
C-D c-D

. 45 ft. 8. No Data 45 ft. 8. 4

D D
10 ft. 9. No Data 10 ft. 9. 4
D+ D+
S0 ft. 10. No Data S0 ft. 10. S



TEST

BORING

TB
-A
S0

A
10

D+
S0

15

ft.

ft.

ft.

FREQUENCY OF
BY DEPTH INTE

Numb
P
DEPTH
INTERVALS
1. No Data
2. .4
3. 10
4. 6
S. 9
6. 10
7 9
8. 7
9. 2
10. 2



B-C

20 ft.

10 ft.

c-D

45 ft.

10 f¢t.

D+
30 ft.

FREQUENCY OF OCCURRENCE OF GYPSUM VEINLETS
BY DEPTH INTERVAL FOR EACH TEST BORING (TB)

2.

3.

10.

Number of Gypsum Veinlets

Per 10 f¢t.

No Data

30.0

73

67

89

38

12

Intervals

MEAN
-A
50 ft.

A
10 £ft.

A-B
20 ft.

B
10 ft.

B-C
20 ft.

C
10 f£ft.

c-D
45 ft.

D
10 f¢t.

D+
S0 f£ft.

10.

No Dat

2/15
S/714
4)15
7/13
4/9
4/4
4/3
3.0/2

4/2
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APPENDIX 3.5

POTENTIOMETRIC MAPS OF UPPER
UNCONFINED WATER-BEARING UNIT

(2009-2019)
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PERHEABILITY CALCULATIONS
INSITU-SLUG TEST
12-87 thru 02-88

(Lon. umtiin - u» So P. C. Io Prodect)

TIOM

@ data curve is superimposed on the type curve

ssivity is computed using:!
T = (1.0)(rg2)/t
vhere!t

re = radius of casing

¢+ 2 time since remaval of &

T = tranamissivity, Itzlcec

rmeability: K = T/b vhere: b = thickn
I E (02-24-88)
e data curve (see Figure ) is superimposed on

see Figure ). From the best fit poasition,

1 and Tt/rcz = 1.0. Hence, the transmissivity is

- (11 (27122 &
T = ()(rg )/t 8 —=—=-======< = 8,17 x 10 £
3, 400
waeability: K = T/b vhere: b = 17
8.17 x 1078 5
8 ecec=- —emcc=s = 4.8 2 10 ft/s
i7 -5
= 1.46 2 10 cm/

Page 1 of 16



PERMEABILITY CALCULATIONS; IESITU-SLUG TEST; (CONT.)

WELL CH C (01-88)

Superimposing the data curve (see Figure ) on the type
curve (see Figure ), t = 40,000 seconds and Tt/rc2 = 1.0.
Therefore:

> (1)(2/12)% v o
T = (L)(r" )/t 8 —====c=—o-== = 6§,94 x 10 ft" /msec.
40, 000
Permeability: K = T/b wvhere: b = 12
6.94 x 1077 -
8 ceccccc----=-a 5,78 u 10 ft/mec.
12

= 1.76 %= 10-6 cm/sec. .

WELL CH A (01-88)

Superimposing the data curve (see Figure ) en the type
curve (s®se Figure ), t = 400,000 seconds and Tt/rc2 = 1.0.
Therefore:

2 (1)(2/12)2 -8 >
T = (I)(rg" )/t B8 ====m=ooo==- = 6.94 x 10 ft  /sec.
400, 000
Permeahility: K = T/b vhere: b = 17 £t.
6.94 x 1078 -
8 esecswcccce --= = 4,08 x 10 £t /sec.
17

e 1.24 % 10°’ cu/sec.

Page 2 of 16



PERMEABILITY CALCULATIONS; INSITU-SLUG TEST; (COMT.)

WELL CH D (01-88)

Superimposing the data curve (see Figure ) on the type
curve (see Figure ), t = 2,600 seconds and Tt/rc2 = 1.0.
Therefore:

2
2 (1)(2/712) -5 2
T = (L)(rg")/t 8 —=-=c-===-=- = 1,068 x 10 £ft“ /8ec.
2, 600
Permeability: K = T/b vheret b = 17 ft.
1.068 x 10°° 2y
8 mcecccccccace= = 8,9 % 10 ft/aec.
17

= 2,71 » 10‘5 cm/a8ec. .

WELL CH D (02-17-88) (PUHPING TEST - SLUG TEST)

Superimposing the data curve (see Figure ) on the type
curve (eee Figure ), t = 300 seseconds and Tt/rc2 = 1.0.

Therefore:

a (1)(2/12) =
T = (W(rg)1/t = —cmmmmoeeeee = 9.26 x 10 ° ft</sec.

Permesbility: K = T/b vhere: b = 17 f£ft.

9.26 x 10~ -6
€ eececcececcceccce= = 3,45 & 10 ft/mec.

s 1.66 x 10‘4 cn/sec.
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PERMEABILITY CALCULATIONS; INSITU-SLUG TEST; (CONT. )

WELL CH & (12-05-87)

Superimpasing the data curve (see Figure ) an the type
curve (aee Figure ), t = 21,000 seconds and Tt/rc2 = 1.0.
Therefore:

' 2
2 (1)(2/12) -6 2
T = (L)(rg )/t 8 ===========< = 1.32 x 10 £ft" /mec.
21, 000
Permeability: K = T/b vhere: b = 17
1.32 x 1008 -
B —esasss====mae s 7.76 % 10 ft/asec.
17

s 2.36 x 10-6 cm/gsec.

WELL MW 1A (10-87)

Superimposing the data curve (szee Figure ) on the type
curve (see Figure ), ¢t = 2,500 seconds and Tt/rc2 = 1.0.
Therefore:

2 (1)(1/12)2 -6 2
T = (1)(rc )/t £8] SR D GRS SIS S = 2-78 ® 10 ft /BGG.
2, 300
Permeability: K = T/b vhere: b = 12 ft.
2.78 x 10”8 -
§ e e —_— = 2.32 = 10 ft/mec.
12

= 7.07 % 10=6 clm/3ec.

Page 4 of 16




PERHEABILITY CALCULATIONS; INSITU-SLUG TEST; (COET

WELL MW 1A (01-88)

Superimposing the dats curve (gee Figure ) on
curve (see Figure ), t = 6,000 seconds and Tt/r"
Therefore:

2 (1r¢1/712)% e
T = (1}{pg )/t ® ===-mem=-=== = 1.16 x 10 ~ ft’
6, 000
Permeability: K = T/b vhere: b = 12 ft.

1.16 % 1078 "
B e - = 9.65 » 10 ft/8¢

12 -6
= 2.94 = 10 cm/ s

WE MW _1B (10-87)

Superimposing the data curve (see Figure ) on
curve (see Figure ), t = 1,300,000 seconde and Tt/r
Therefore:

2 (1)(1/12)2 -9
T = (1)(r" )/t 8 -==~=-====== =@ 5.34 x 10 £t
1, 300, 000
Permeability: K = T/b vhere: b = 17 ft.
S.34 x 107° ip
8 cocm-n-e---== =3 3,14 x 10 £t/
i7

s 9,58 %= 10-9 cm/4

Page S of 16



PERMEABILITY CALCULATIONS; INSITU-SLUG TEST; (CON?

WELL HV iC (01-88)

Superimposing the date curve (see Figure ) on
curve (see Figure ), t = 1,000,000 mseconds and Tt/rg
Therefore:

2 (1)(1/12)2 -9 .
T & (L)dTg /% B === = 6.94 x 10 - £t
i, 000, 000

Permeability: K = T/b vhere: b = 12 f£t.

6.94 x 10°° =i
B eececccccccee- = 85,78 x 10 £L/1

12 -a
z 1,76 % 10 em/a

WELL MW 1D (01-88)

Superimposing the datas curve (msee Figure ) on
curve (see Figure ), t = 220,000 seconds and Tt/rg
Therefore:

2 (;)(1/12)2 -8
T = (L)(rg")/t 8 =o===<=-==== = 3,16 x 10 £t
220, 000 '
Permeability: K = T/b vhere: b = 12 ft.
3.16 x 1078 .
R = 2.83 x 10 £t/a
12

< 8.02 x 10”8 cu/s

Page 6 of 16



PERMEABILITY CALCULATIONRS; IMSITU-SLUG TEST; (CONT.)

WELL MW 2B (01-88)

Superimposing the data curve (see Figure ) on the type
curve (esee Figure ), t = 70,000 seconds and Tt/rc2 = 1.0.
Therefore:

2 (1)(1/12)2 o
T = (L)(rg" )/t 5 ~==========- = 9,92 x 10 ft" /sec.
70, 000

Permeability: K = T/b vhere: b = 12 ft.

9.92 x 1078 e
e = 8.26 x 10 ft/aec.
12

s 2.82 xn 10-7 cm/6ec. .

W MY 34 (06-87)

Superimposing the data curve (aee Figure ) on the type
curve (see Figure ), t 14,600 @aeconds and 1"t./x-‘=2 = 1.0.
Therefore:

2

2 (1)(1/12) - 2
T = (L)(rg" )/t 8 ===m==-—c===- = 4.76 % 10 £t /aec.
14,600
Permeability: K = T/b vhere: b = 17 ft.
4.76 x 10”7 s
8 ceccemcecsc—-= = 2.79 % 10 ft/sec.
17

a 8.4 % 10-7 cm/asec.

Page 7 of 16




PERHEABILITY CALCULATIONS; IKSITU-SLUG TEST; (CON1i

WELL HW 3A (10-87)

Superimpozing the data curve (see Figure ) on
curve (aee Figure ), t = 12,000 seconds and Tt/rc:
Therefore:

” (1) (171202 .
T =2 (1)(rg )/t ® =====—==-=== = 5.79 x 10 £i°
12, 000
Permeability: K = T/b vheres:s b = 17 ft.
s.79 % 1077 -8
8 se-csc-ccoccs = 3.4 ¢ 10 ft/sa
17

s 1.04 x 10~ cova

WELL NW 3B (Q06-87)

Superimposing the deta curve (mee Figure ) on

curve (see Figure ), ¢t = 7,000 seconds and Tt/rg

Theretorq:

(1)(1/12)
T & (1)(rg2)/t & ==—==m===-c- = 9.9 x 1077 £t2

Permeability: K = T/b vhere: b = 17 £f¢t.

9.9 x 10 -a
8 e-mcccemcceco= s 5.84 n 10 ft/=e

s 1,78 % 10-6 cm/ 86
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PERBEABILITY CALCULATIOHS; INSITU-SLUG TEST; (COHY

.. NW_38 (10-87)

Superimposing the data curve (see Figure ) on
curve (see Figure ), t = 85,000 aseconds and Tt/re’
Therefore:

2 (1)(1/12)2 -8 .
T = ((r“)/t 8 —=c-===m---o- = 8.17 x 10 ~ ft°
85, 000
Permeability: K = T/b vhere: b = 17 £ft.
8.17 » 1078 s
W i = 4.81 u 10 ft/.¢
17

= 1.47 =% 10-7 cm/s(

WELL KW 3C (10-87)

Superimposing the data curve (see Figure ) on
curve (see Figure ), t = 45,000 seconds and Tt/re
Therefore:

2 (1)(1/12)2 -
T = ((rg )/t & =--=—c-====- 2 1.54 x 10 £t
45, 000
Permeability: K = T/b vhere: b = 17 £f¢t.
1.54 x 1077 s
8B comecscccacc== s 9.06 x 10 ft/a
i7

s 2.76 x 107 cm/s

Page 9 61 16



PERMEABILITY CALCULATIONS; IMSITU-SLUG TEST; (CONW

¥ MW 4A (10-87)

Superimpoeing the data curve (see Figure ) on
curve (see Figure ), t = 130 seconds and Tt/rc‘

Therefore:

= (1)(1/12) -
T = (L) (rg )/t 2 —cmcmemcomem- = 5.34 x 10~ ft

Permeability: K = T/b vhere: b = 17 ft.

S.34 x 10 -6
8 —ccemmmeamea- = 3.14 x 10 ~ ft/s

= 9.58 % 10°° cm/s

WELL HW 44 (01-88)

Superimposing the deta curve (see Figure ) en
curve (see Figure ), ¢t = 5,000 seconds aend Tt/r,
Therefore:

2 (1)¢(1/712) -6
T = (1)(rg" )/t 8 ~-=sccmmcc=- = 1.39 x 10 £1
Permeability: K = T/b vhere: b = 17 ft.
-8
8B ecmcccccces=-e = 817 x 10 £L/¢

= 2.49 x 10™° cn/i

Page 10 of 16



PERMEABILITY CALCULATIONS; IKSITU-SLUG TEST; (CONT.)

¥ HW_ S (01-88)

Superimposing the data curve (see Figure ) on the type
curve (see Figure ), t = 3,500 seconds &and Tt/rc2 = 1.0.
Therefore:

2 (1)(1/12)2 -6 2
T = (1) (prg" )/t 8 =-==-===-===< = 1.98 x 10 £t /aec.
3, 500
Permeability: K = T/b vhere: b = 12 ft.
1.98 x 107 .
8 ececccmco-eo== = 1.65 x 10 ft/aec.
i2 -6
= 5,02 % 10 cm/sec.
WELL NW G6A (10-87)

Superimposing the datas curve (see Figure ) on the type
curve (see Figure ), t = 300 seconda and Tt/rcz = 1.0.
Therefore:

2 (1) (17122 P
T = (L)(rg )/t &8 —====- ———eee = 2,31 x 10 £t /mec.
300
Permeability: 'K = T/b vhere: b = 12 ft.
2.31 x 107> i
B i e = 1,93 x 10 ft/sec.
12

= 5,88 n 10-5 cmn/sec.

Page 11 of 16




PERNEABILITY CALCULATIONS; INSITU-SLUG TEST; (COMT

WELL HW 6B (10-87)

Superimposing the date curve (see Figure ) on {1
curve (see Figure ), t = 48,000 seconds and Tt/rc2
Therefore: |

2 (1)(1/12)2 -7 2
T = (L)(rg" )/t B ===========< = 1.45 x 10 ft
48, 000
Permeability: K = T/b vhere: b = 12 ft.
1.45 x 1077 I
8 —escce-ce=o=- = 1.21 x 10 ft/se
12

= 3.67 % 10-7 cwm/se

WELL HW 8A (10-87)

Superimposing the data curve (asee Figure ) on
curve (mee Figure ), ¢t s 60,000 seconds and Tt/rc:
Therefore:

= (1)(1/712)% -
T = (L)(rg )/t B =e=========< = 1,16 x 10 £t
60, 000
Permeability: K = T/b vhere: b = 17 ft.
1.16 x 1077 -9
8 c-emc-cce=-== = 6,81 »x 10 fi/a
17

« 2.08 x 10~7 cw/s
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PERMEABILITY CALCULATIONS; INSITU-SLUG TEST; (CONT. )

WE HW_84 (01-88)

Superimpoaing the data curve (see Figure ) on the type
curve (see Figure ), t = 180,000 seconds and Tt/rc2 = 1.0.
Therefore:

o (a2 8 2
T = (1) (r" )/t B8 =========-=== = 3.86 x 10 £t" /gec.
180, 000
Permeability: K = T/b " where: b = 12 ft.
3.86 x 1078 -9
8 meec-cecscc-o- = 3,22 x 10 ft/mec.
12

s 9,80 xn 10-8 cm/sec. .

WELL HW 9 (06-87)

Superimpaaing the data curve (see Figure ) on the type

curve (see Figure ), t = 8,000 seconds and Tt/rc2 s 1.0.

Therefore:

2 (1)(1/712) -7 >
T = (1)(rg" )/t 8 ====c-=====< = 8.68 x 10 ft" /sec.

Permeability: K = T/b vhere: b = 22 f£ft.

8.68 x 10~ -
8 ceemmcmemcco=- = 3,99 2 10 ft/aec.

8 1.2 % 1.0.6 cm/8ec.
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PERMEABILITY CALCULATIONS; INSITU-SLUG TEST; (CONT.

¥ HW 10 (06-87)

Superimposing the data curve (see Figure ) on A
curve (see Figure ), t = 450,000 seconds and Tt/rc2
Therefore:

2 (a2 a2
T = (1)(rg" )/t 3 =c======-=== = 1.54 2 10 ft
450, 000
Permeability: K = T/b vhere: b = 27 ft.
1.54 x 1078 -
B e e = 5.7 »2 10 ft/ss
27

. 1.74 x 10”8 ca/ad

WELL MV 10A (10-87)

Superimposing the dats curve (see Figure ) on

-
d

curve (see Figure ), t = 170 aeconds end Tt/ro

Therefore:s

= (1)(1/12) s
T s () (rg“)/t 8 ====---==-=- = 4.08 x 10 - £t

Permeability: K = T/b vhere:t b = 17 f£ft.

4.08 x 107" -6
) eoeoescemsececscme B 2° 40 ® 10 ft/ﬂ
17 B

s 7.32 x 10 - cm/s

Page 14 of 16



PERHEEABILITY CALCULATIONS; INSITU-SLUG TEST; (COET.)

WELL MW 18 (01-88)

Superimpasing the data curve (see Figure ) on the type
curve (eee Figure ), t = 11,000 aeconds and Tt/rc2 = 1.0.
Therefore:

. (1) (171212 o
T = (L) (rg" )/t = —=-========< = 6,31 x 10 £t /8ec.
: 11,000
Permeebility: K = T/b vhere: b = 22 f£t.
6.31 x 1077 s
W s o o = 2.87 x 10 ft/msec.
22

s 8,74 x 10-7 cm/sacC. .

WELL HW 19 (06-87)

Superimposing the data curve (see Figure ) on the type
curve (see Figure ), t = 16,000 smeconds and 'l‘t/x-c2 = 1.0.
Therefore:

2

2 (1)(1/742) -7 2
T = (L)(rg )/t 8 =-===c===- ~--=- = 4,34 % 10 £t" /sec.
18, 000
Permeability: K = T/b vheres b = 22 ft.
4.34 x 1077 "
W sarimemiem e = 1.97 x 10 ft/sec.
22

= 6,03 % 10-7 ca/asc.
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PERHMEABILITY CALCULATIONS; INSITU-SLUG TEST; (CON'

WELL MW 20 (06-87)

Superimposing the data curve (see Figure ) on
curve (se@ Figure ), t = 10,400 seconds and Tt/rc'
Therefore:

(1)(1/12)2 ;

2 7

T o (1) (rg“)/t 8 ~-=cc-cccenne = 6.68 x 10 ' ft’
10, 400

Permeability: K = T/b vhere: b = 22 ft.

6.68 x 10~/ 5
B TS e o el = 3.04 x 10 ft/a

22 -7
= 9.23 x 10 cm/ &

VELL NW 20 (01-88)

Superimposing the data curve (mee Figure ) on
curve (see Figure ), t = 385,000 seconda and Tt/rg
Therefore:

o (1)(1/12)% -8 3
T = (I)(rg" )/t 8 ~--eecwee==- = 1.8 » 10 ft
385, 000
Permeability: K = T/b vhere: b = 12 ft.
' 1.8 x 1078 e
2 eevecescecee= = 1,3 xn 10 ft/sec
12

= 4.58 x 10”2 cn/ge
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(Lone Mountain - U.S.P.C.I.

WELL MW 1 A

WELL MW 1

DATE

01-21-8a

01-22-88

01-23-88

01-24-88
01-26-88
01-27-88
01-28-88
01-30-88
02-01-88
02-07-88

c

DATE

01-25-88
cl1-26-88
01-27-88
01-2a8-a8
01-30-88
02-01-88
02-07-88
02-15-88

SLUG TEST DATA

01-19-88 thru 02-15-88
Project)

TIME

12:03
1:55
3:28
9:10

12:20
6:17
9:47
1:50

10:12

1:55

5:01
12:57
2:37
4:30
12:50

p.m.

p.m.
p. m.
a.m.
p.m.
P. M.
a.m.
p. m.
a.m.
p. m.
p.m.
p. m.
p. m.
p.m.

p.m.

TIKE

9:53
1:49
5:07
12:59
2:40
4:23
12:56
5:22

a.m.
p. m.
p. m.
p. m.
p. m.
p. M.
p. M.

P. M.

SECONDS

o

6,720
12, 300
76, 020
87, 420
105, 240
161, 040
175, 620
248, 940
348, 720
446, 280
518, 040
698, 640
878, 220
1, 383, 420

SECONDS

0

i00, 560
198, 840
270, 360
362, 820
541, 800
1,047,780
1,754,940

Page 1 of 8

DEPTH

13.55
11.55
10.51
7.00
7.00
7.02
6.65
6. 68
6. 80
6.95
6.70
6. 62
6. 49
6. 68
7.09

Static vater lévelre 10:29 a.m.,

DEPTH

43. 26
42.53
41. 86
41.35
40. 20
38. 66
36. 18
27.82

Static water level @ 10:34va.m., Q1-18-88

CHANGE

7.00
5.00
3.96
0. 45
0. 45
0. 47
0.10
0.13
0.25
0. 40
0.15
0.07
-0.06
0.13
0. 54

01-18-88
CHANGE

23.04
22.31
21.64
21.13
19.98
i8. 44
15.96
7.60

6.55 -

H/Ho

1.00
0.71
0. 57
0.06
0.06
0.07
0.01
2.00
0.03
0.06
0.02
0.01

H/Ho

1.00
0.97
0.94
0.92
0.87
0. 80
0.69



SLUG TEST DATA (CONT.)

WELL MW 1 D Static water level @ 10:25 a.m., 01-18-88 = 78.02

Page 2 of 8

Q DATE TIME SECONDS DEPTH CHANGE H/Ho
01-19-88 10:45S a.m. o] 124, 34 46. 32 1.00
12:34 p.m. 6, 540 123. 85 45, 83 0.98
3:10 p.m. 15, 900 122.91 = 44.89 0.97
6:50 p.m. 29, 100 122, 42 44. 40 0.96
01-20-88 10:29 a.m. as, 440 120. 90 42, 88 0.93
4:34 p.m. 107, 340 120. 30 42,28 0.91
01-21-88 12:10 p.m. 177, 900 118.53 40.51 0.87
2:07 p.m. 184, 920 118.32 40. 30 0.87
01-22-88 9:20 p.m. 254, 100 116.59 38.57 0.83
12:12 p.m. 264, 420 116.50 38. 48 0.83
6:22 p.m. 286, 620 115.78 37.76 0.82
01-23-88 9:55 a.m. 342, 600 114.10 36.08 0.78
01-24-88 10:05 a.m. 429, 600 111. 80 33.78 0.73
01-25-88 9:58 a.m. 508, 380 109. 48 31. 46 0.68
01-27-88 5:10 p.m. 707, 100 103. 69 25.67 0.55
01-28-88 1:02 p.m. 778, 620 101.71 23.69 0.51
01-30-88 2:42 p.m. 957, 420 96. 85 18.83 0. 41
02-01-88 4:17 p.m. 1,135,920 92. 00 13.98 0. 30
02-07-88 12:59 p.m. 1,642,380 78.77 0.75 0.02
02-15-88 5:25 p.m. 2,351,100 60. 45 -17.57 S
. WELL MW 2 B Static vater level @ 11:18 a.m., 01-18-88 29. 04
' DATE TIHE SECONDS DEPTH CHANGE H/Ho
01-19-88 3:41 p.m. o 54. 00 24.96 1.00
7:11 p.m. 12, 600 53. 07 24.03 0.96
01-20-88 10:S1 a.m. 69, 060 50. 75 21.71 0.87
1:30 p.m. 78, 600 50. 39 21.35 0. 86
4:10 p.m. as, 200 50. 08 21.04 0. 84
8:37 p.m. 104, 220 49, 14 20. 10 0.81
01-21-88 11:39 a.m. 154, 740 45, 96 16.92 0.68
2:24 p.m. 164, 640 45. 43 16.39 0.66
01-22-88 9:37 a.m. 233, 820 42,52 13. 48 0.54
12:08 p.m. 242, 880 42,17 13.13 0.53
6:14 p.m. 264, 840 41, 34 12.30 0. 49
01-23-88 9:41 a.m. 320, 460 39.31 10. 27 0.41
1:46 p.m. 331, S60 38.90 9. 86 0. 40
4:57 p.m. 343, 020 38. 60 9. 56 0. 38
01-24-88 9:54 a.m. 404, 040 37.30 8. 26 0. 33
2:29 p.m. 420, 540 36.93 7.89 0. 32
4:30 p.m. 427, 800 36.78 7.74 0. 31
01-25-88 9:44 a.m. 489, 840 35.71 6.67 0.27
01-26-88 1:39 p.m. 547, 140 34.07 5.03 0.20
01-27-88 4:50 p.m. 644, 460 32.90 3. 86 0.15
01-28-88 12:50 p.m. 716, 460 32.35 3.31 0.13
01-30-88 2:33 p.m. 809, 040 30.77 1.73 0.07
02-01-88 4:04 p.m. 987, 300 30. 27 1.23 0.0S
02-09-88 3:10 p.m. 1,502, 460 29.05 0.01 e
02-15-88 S5:10 p.m. 2,028,060 28. 54 -0.50 °



WELL MW 3 C =e

WELL MW 4

WELL MW 5

SLUG TEST DATA (CONT.)

Static vater level @ 12:20 p.m., 01-18-88 = 29.93
DATE TIME SECONDS DEPTH CHANGE H/Ho
01-21-88 10:38 a.m. o 111.58 81.65 1.00
3:04 p.m. 15,960 111.24 81,31 1.00
01-22-88 9:53 a.m, 83, 700 109. 27 79. 34 0.97
6€:08 p.m. 113, 400 108. 38 78. 45 0. 96
01-23-88 9:35 a.m. 169, 020 106.61 76.68 0.94
01-24-848 9:49 a.m. 256, 260 103. 85 73.92 0.91
01-25-88 9:39 a.m. 342, 060 97.82 67.89 0. 83
01-26-88 1:32 p.m. 446, 040 85. 26 55.33 0.68
01-27-a8 4:47 p.m. 544, 140 73.82 43, a9 0. 54
01-28-88 12:45 p.m 616, 260 65.95 36. 02 0. 44
01-30-88 2:25 p.m. 708, 660 - 49.85 19,92 0. 24
02-01-88 3:50 p.m. - 886,560 40. 23 10. 30 0.13
02-07-88 12:46 p.wm. 1,393,920 29.51 -0.42 »
02-09-88 3:00 p.m. 1,574,760 27.96 -1.97 .
02-15-a8 6:06 p.m. 2,104,320 26.31 -3.62 *

A Static water level @ 1:51 p.m., 01-18-88 = 9.33
DATE TIHE SECONDS DEPTH CHANGE H/Ho
01-19-88 2:30 p.m. ] 12.30 2.97 1.00

4:32 p.m. 7, 320 11.43 2.10 0.71
7:29 p.m. 17,940 10. 56 1.23 0.41
01-20-88 10:02 a.m. 70, 320 9.72 0. 39 0.13
4:55 p.m. 95, 100 9. 65 0.32 0.11
01-21-88 3:47 p.wm. 177, 420 9.50 0.17 0. 06
01-22-88 10:00 a.m. 243, 000 9.55 0.22 0.07
01-23-88 10:34 a.m. 331, 440 9.12 -0.21 °
01-24-88 10:40 a.m. 418, 200 9.43 0.10 e
02-01-88 3:00 p.m. 1,125,000 9,04 -0.29 .
02-09-8a8 3:34 p.m. 1,818,240 9.09 -0. 24 e
A Static vater level @ 4:08 p.m., 01-18-88 = 11.21
DATE TINME SECONDS DEPTH CHANGE H/Ho
01-20-88 9:34 a.m. (o] 25. 49 14.28 1.00
12:0% p.m. a8, 820 . 21.68 10. 47 0.73
2:37 p.m. 18, 180 16.70 S. 49 0.38
$5:33 p.m. 28, 740 14.17 2.96 0.21
8:46 p.m. 40, 320 12.96 1.75 0.12
01-21-88 12:56 p.m. 98, 520 11.60 0.39 0.03
3:56 p.m. 109, 320 11.46 0.25 0.02
01-22-88 10:11 a.m. 175, 020 11.46 0.25 Q.02
6:28 p.m. 204, 840 11.37 0.16 0.01
01-23-88 11:42 a.m. 266, 880 11.11 -0.10 L
2:28 p.m. . 276, 840 11.14 -0.07 ®
02-01-88 2:17 p.m. 1,053,780 11.17 -0.04 "
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SLUG TEST DATA (CONT.)

tLL MW 6 A »» Static vater level @ 9:09 a.m., 0i-19-88
DATE TIME SECONDS DEPTH CHANGE
01-20-88 11:36 a.m. 0 13.28 2. 83
2:31 p.m. 10, S00 12.22 1.47
$5:37 p.m. 21, 660 12.10 1.35
8:49 p.m. 33, 180 12.00 1.25
01i-21-88 12:50 p.m. 90, 840 11.56 0.81
4:09 p.m. 102, 780 11. 50 .75
01-22-88 10:17 a.m. 168, 060 11.20 0.45
6:30 p.m. 1a3, 240 10.99 0.24
01-23-88 10:45 a.m. 241, 740 10.77 0.02
2:31 p.m. 255, 300 . 10.78 0.03
02-01-aa 2:31 p.m. 1, 032, 900 10.99 0. 24
02-09-a8 3:56 p.m. i, 729, 200 10.87 0.12
WELL MW 8 A Static vater level @ 9:35 a.m., 01-19-88
DATE TIHE SECONDS DEPTH CHANGE
01-23-88 10:52 a.m. 0 27.03 15.18
5:08 p.nm. 22, 260 26. 82 14,97
01-24-88 10:59 a.m. 129, 720 26.22 14.37
01-25-48 10:33 a.mn. 214, S60 25. 52 13.67
01-26-88 2:43 p.m. 315, 960 24.70 12.85
01-28-88 12:03 p.n. 392, 760 23.57 11.72
02-01-88 2:43 p.m. 975, 160 21.28 9.43
02-07-88 12:32 p.m. 1, 085, 700 18.48 6. 58
02-09-88 3:45 p.m. 1,269, 300 18.15 6. 30
02-15-88 3:45 p.m. 1,787,700 15.04 3.19
WELL MW 10 A =« Static vater level @ 8:02 p.m., 01420-88
DATE TIME SECQONDS DEPTH CHANGE
01-22-88 10:39 a.m. 0 ~11.15 Q.51
12:03 p.m. 5, 040 10.95 0.31
1:30 p.m. 10, 260 10.74 Q.10
3:00 p.m. 1S5, 660 10.72 0.08
£6:59 p.m. 30, 000 10.71 0.07
01-23-88 11:02 a.m. 87,780 10.69 0.05
2:43 p.m. 101, 040 10. 69 0. 0S
02-01-88 4:47 p.m. 799, 680 10.91 0. 27

Page 4 of 8

10.75
H/Ho

1.00
0. 58
0. 53
0. 49
0.32
0.30
0.18
0.09
0.01
0.01

°

«

11,85
H/Ho*

1.00
0.99
0.95
.90
0. 85
0.77
0.62
0.43
0. 23

-4

10.64
H/Ho

1.00
0.61
0.20
0.16
0.14
0.10
0.10



WELL MW 18

DATE
01-22-88

01-23-8a8

01-24-88

01-25-88
01-26-88
01-27-8a8
0i-28-88
01-29-88
01-30-88
02-01-88a
02-09-88
02-15-a8

WELL MW 19 ««

DATE

01-22-88

01-23-88

01-24-88

01-25-88
01-26-88
01-27-88
01-28-8a8
01-30-88
02-01-88
02-07-88
02-09-88

SLUG TEST DATA (CONT.)

Static vater level @ 2:08 p.m., 01-20-88

TIME

3:50
6:49
10:22
2:095
S5:19
10:22
12:35
2:40
4:15
10:05
2:08
5:20
12:29
4:45
3:42
S:87
3:20
4:20

p. m.

p. m.
al ml

p. m.
p. m.
al ml

p. m.
p. m.

p. m.
a.m.
p.m.
p. m.
p.m.
p. m.
p. m.
p.m.
pu m-
p. M.

TIME

3:55
6:435
10:20
2:08
5:22
10:27
12:38
i0:08
2:09
S:22
12:31
3:44
6&€:00
12:20
3:23

p. m.
p.m.
a. m.
p. m.
p. m.
a.m.
pP. M.
p. m.

pl ml
p- M.

p. m.

p. m.

pl ml

p.m.
pl ml

SECONDS

0

10, 740
66, 720
80, 100
91, 740
153, 120
161, 100
168, 600
174, 300
238, 500
296, 160
394, 200
463, 140
S64, 900
€47, 520
a28, 420

.1, 3513, 800

2, 035, 800

SECONDS

0
10, 200
66, 300
79, 980
91, 620

153, 120
160, 980
231, 180
288, 840
343, 620
412, 560
510, 540
605, 100
1,103, 100
1, 286, 880
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DEPTH

44.19
42.98
38. 90
38. 42
. 38.13
.37. 26
37.22
37.12
37.11
36. 89
36. 57
36. 43
36. 30
36. 28
35.91
36.24
36. 10
35. 89

Static vater level @ 2:01 p.m,,

DEPTH

S55. 64
55. 35
53.70
53.05
52.07
S0. 95
50.7S
46. 64
43. 00
41.07
40. 34
39. 20
39.05
38. 36
38. 04

CHANGE

8.18
6.97
2.89
2.41
2,12
1.25
1.21
1.11
1.10
0. a8
0. 56
0. 42
0. 29
0. 27
-0.10
0.23
0.09
-0.12

01-20-88
CHANGE

18.78
18. 49
16. 84
16.19
15.21
14.09
13. 89
9. 81
6.14
4,21
3. 48
2.34
2.19
1.50
1.18

= 36.01

H/Ho

1.00
0.85
0.35
0.29
0. 26
0.15
0. 15
0.14
0.13
0.11
0.07
0.0S5
0. 04
0.03

L.

9 95 9

= 36. 86

H/Ho

1.00
0.98
0.90
0. 86
0.81
0.75
0.74
0.352
0.33
0. 22
0.19
0.12
0.12
0.08

®



SLUGTEST DATA (CONT.) FPage 7 of 10

. el MW 20 Static water level @ 1:58 p.m., 01-20-88 = 36.32
DATE TIME SECONDS DEFTH CHANGE . H/Hc
01-13-88 # * * * *
01-20-88 * * * * *
01-21-88 * * #* * *
o1-22-88 3:58 p.m. * dry * *
6:43 p.m. 0 60.09 23.57 1. 00
01-23-88 10:14 a.m. 53, 260 $93. 49 z2. 97 Q.37
2:13 p.m. €3, 600 S9.33 22. 83 0. 97
S:25 p.m. 81,120 S59. 26 2. 74 0. 96
01-24-88 10:31 a.m. 142,680 - S8.73 22.21 Q.24
12:42 p.m. 180, S40Q 58,67 22.15 0. 24
01-25-88 10:128 a.m. 217,140 58.03 21.51 0.391
o1-26-88 2:14 p.m. 310, 860 S7.16 20. 64 0. 87
01-27-88 S:26 p.m. 408, 780 S56. 35 19.83 0.84
01-28-88 12:34 p.m. 477,660 55.78 19. 26 0.81
01-23-88 * # * * #*
01-30-88 3:46 p.m. S7%, 880 S4.25 17.73 0.7S5
o2-01-88 ‘6309 p.m. 760, 560 Sc. 86 16. 34 0.69
02-07-88 12:25 p.m. 1,857,360 49. 33 i2.87 0.355
02-09-88 3:28 p.m. 1,441,140 46.63 10. 11 0. 43
02-15-88 3:50 p.m. 1,960,860 24. 33 * *

WELL MW 21 =+ Static water level @ 1:56 p.m., 01-20-88 = 38.8&
DATE TIME SECONDS DEFTH CHANGE H/Ha
01-13-88 * * * * %*
01-20-88 »* * * * *
01-21-88 %* * * +* *
01-22-88 4300 p.m. Q 39. 06 0.24% 1. 00
6:36 p.m, 9, 360 33.09 Q.27 *
01-23-88 10:06 a.m. 65, 160 38.71 * *
= 2:20 p.m. 80, 400 38.74 * #*
S5:30 p.m. 21,800 38.77 * +*
01-24-88 10:35 a.m. 153, 300 39.08 * *
12:44 p.m. 161, 040 39. 06 * *
2:44 p.m. 168, 240 33.03 * *
4:11 p.m. 173,460 . 33.0S5 * *
01-25-88 * * +* * *
01-26-88 * * * * %*
01-27-88 * * * * *
01-28-88 * * * * *
a1 -29-88 * * * * *
J1-30-88 %* #* %* * *
. 02-01-88 6:15 p.m. 872, 100 38.28 » *
02-07-88 * * * * *
02-03-88 * * # * *
02-15-88 * * * * *



WELL MW 21 =+

WELL CH A

DATE
01-22-88

01-23-88

01-24-88

02-01-8as8

e
DATE

01-23-88

01-24-88

01-25-8a8
01-26-88
01-27-88
01-28-88
01-29-88
01-30-88
02-01-88
02-07-88
02-09-88
02-15-88

SLUG TEST DATA

(CONT.)

Static water level @ 1:56 p.m., 01-20-88

TIM

4:00
6:36
10:06
2:20
S:30
10:35
12:44
2:44
4:11
6:135

E

p. m.
p. m.
a.m.
p. m.

pn m.
a. m.

p. Ma
pu M.
pa M.

p. m.

SECONDS

o

9, 360
65, 160
&80, 400
91, 800
153, 300
161, 040
168, 240
173, 460
872,100

DEPTH

39. 06
39. 09
- 38.71
38.74
38.77
39.08
39. 06
39. 03
39. 05
38. 28

Stetic vater level @ 11:08 a.m.,

TIME

9:14
11:37
4:07
S:37
9:28
12:05
3:26
9:20
12:06
S5:31
1:09
4:28
1:30
3:19
1:08
12:00
3:15

a.m.
a.m.
p. m.
p. m.
a.m.
p. m.
P. M.
a.m.
P. M.
p. m.
p.m.
p.m.
p. m.
p.m.
p.m.
p. m.

p. m.

SECONDS

0

8, 580
24,780
30, 180
a7, 240
96, 660
108, 720
173, 160
226, 320
332, 220
402, 900
508, 440
S84, 160
677, 100
1,187, 640
1, 356, 360
1, 8a6, 460
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DEPTH

S5. 84
35.70
55.41
55. 34
S54.55
S4. 50
S54. 39
S3.81
52. 95
S1.65
Si.21
49. 93
47.95
43. 81
33.75
31.05
24. 27

CHANGE

0.24
Q. 27
-0.11
-0.08
-0.05
0.26
0. 24
0.21
0.23
-0. 54

01-21-88

CHANGE

39.75
39.61
39. 32
39. 25
38. 46
38. 41
38. 30
37.72
36. 86
35. 56
35.12
33. 84
31.68
27.72
17.66
14.96
8.18

38.82

H/He

1

O
O

3 % 5 % % 3 H % B °

16.09
H/Ho

1.00
1.00
0.99
0.99
0.97
0.97
0.96
0.95
0.93
0. 89
0. 88
0.85
0.79
0.70
0. 44
0. 38



#ELL CH C

WELL CH D

SLUG TEST DATA (CONT.)

Static water level @ 11:035 a.m.,

DATE TIME SECONDS DEPTH
01-22-88 3:30 p.m. a] 86. 30
S:17 p.m. 6, 420 83.83

7:42 p.m. 14,940 80. 96

01-23-88 9:16 a.m. &3, 780 €8.98
11:42 a.m. 72, 540 67.10

4:14 p.m. 84, 060 63.65

S5:38 p.m.. a9, 100 62.61

01-24-88 9:36 a.m. 146, S80 51.97
12:14 p.m. 152, 460 S0.42

3:30 p.m. 164, 220 48, 49
01-25-88 9:28 a.m. 228, 900 37.93
01-26-88 12:10 p.m. 328, 620 25.00
01-27-88 5:33 p.m. 438, 000 16. 36
01-28-88 1:10 p.m. S08, 620 12.45
01-29-88 4:30 p.m. 607, 020 8.73
01-30-88 2:16 p.m. 685, 380 7.21
02-01-88 3:29 p.m. 772, 560 6. 69
02-07-88 1:15 p.m. 1,275,720 6.75
02-09-88 12:30 p.m. 1,445,820 6. 59
02-15-88 3:25 p.m. 1,974,720 6.43
Static vater level @ 11:02 a.m.,

DATE TIME SECONDS DEPTH
01-22-88 3:25 p.m. 0 27.20
S5:16 p.m. 6, 660 19.81
7:39 p.m. 15, 240 14,98
01-23-88 9:17 a.m. 64, 320 7.85
11:45 a.m. 73, 200 7.61
4:09 p.m. 89, 040 5.95
5:40 p.m. 94, 380 S.63

01-24-88 9:33 a.m. 151, S60 S$.31
12:10 p.m. 160, 980 5.14
2:27 p.m. 169, 200 . 5.97
01-26-88 12:08 p.m. 333, 660 S.26
01-30-88 2:18 p.m. 687, 060 5.84
02-01-88 3:25 p.m. 777, 480 5. 88
02-09-88 12:25 p.m. 1,457,880 5.97
02-15-88 3:22 p.m. 1,979,700 6.10
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01-21-88
CHANGE

81.10
78.63
75. 76
63.78
61.90
58. 45
57. 41
46.77
45, 22
43, 29
32.79
19.80
11.16
7.25
3.53
2.01
1.49
1.55
1.39
1.23

01-21-88
CHANGE

21.86
14.47
9. 64
2.51
2. 27
0.61
0.29
-0.03
-0. 20
0.63
-0.08
0.50
0. 54
0.63
0.76

= 5.20

H/Ho

1.00
0.97
0.93
‘0.79
0.76
0.72
0.71
0. 58
0. 56
0.53
0. 40
0.24
0.14
0.09
0.04
0.02
0.02
0. 02

= 5.34

H/Ho

1.00
0. 66
0. 44
0.11
0.10
0.03
0.01

¢ o » % % 0 9



SLUG TEST DATA (CONT.)

Static wvater level @ 5:1S a.m.,

DATE TIME

)2-18-88 S5:13
8:30
9:24
10:16
10:36
11:34
12:30
2:00
2:52
4:20
S:46
6€:28
7:00
~-19-88 9:00
11:30

a.m.
a.m.
a.m.
a.m.
a.m.
a. m.

p. m.
p. m.
p. m.
p. m.
p. m.
p.m.
p. M.
a.m.
a.m.

SECONDS

o
11,700
17, 340
22, 860
24, 060
27, 540
30, 900
36, 300
39, 420
44, 700
49, 860
52, 380
S4, 300
61, S00
70, S00

DEPTH

22.41
15.59
14.10
12,86
12.50
11.45
10.69
9.64
9.14
8.42
7.90
7.67
7.54
S. 66
3.50

Static vater level @ 3:50 p.m.,

DATE TIHE

.2-05-87 3:50
4:00
4:06
4:16
4:22
4:32
4:45
6:10
7:43
93142
11:50
|2-06-87 11:45
|2-07-87 9:40
4:40

p.m.
p. M.
p.m.
p. m.
p. M.
p.m.
p. m.
p.m.
p. M.
P. M.
p. m.
a.m.
a.m.

p. ™.

SECONDS

(o]

600

960
1,560
1,920
2,520
3, 300
8, 400
13,980
21,120
28, 800
71, 700
150, 600
175, 800

e - No data collected

Page 8 of 8

DEPTH

190.99
175.29
170.79
165. 09
161.51
156.79
151.10
137.87
114.13
93. 48
77.00
23. 69

7.93

S.57

02-1a-8s8
CHANGE

15.69
8.87
7.38
6.14
S5.78
4.73
3.97
2.92
2.42
1.70
1.18
0.95
0.82

-1.06

-1.22

12-05-87
CHANGE

189. 28
173. 58
169.08
163. 38
159. 80
155. 08
149. 39
136.16
112.42
91.77
75. 29
21.98

6.22

3. 86

= 6.72

H/Ho

1.00
0.57
0. 47
0.3%
0.37
0.30
0.25
0.19
0.15
0.11
0.08
0. 06
0.05

= 1.71 °

H/Ho

1.00
0.92
0.89
0. 86
0. 85
0.a2
0.79
0.72
0. 60
0. 49
0.40
0.12
0.04
0.03



LG TEST DATA 01-19-88 THRU 02-15-88

WELL MY 1 &
?\—
HI
\
i
) aqa""‘:N ®
°-§;:9:??9?§§§;§
2'6,3»”930'«.’0'@0.’0
° s ° 35 8 532 8 5 &



(FEET)

RECOVERY

SLUG TEST DATA 01-19-88 THRU 02-15-88

WEL M1 C

U
24

~——
m
s

A

20

18

18

17

16

15

4

13

12

11

_——
_'_AP_,.—"M

10

7

100560 198,540 270,360 362820 541800  1.047.780
SELGH 1S



LUG TEST DATA 01-19-88 THRU (2-15-88

WELL M1 D
Er-—ﬁ.._l |

e = W @ B S a RN BB e N g0 =N
o f : e

@ o a © ¥ o & @ ® & B O O & .,
° o A ~ -t o (]
T e Ly N 2D B® BN N 2o
© © 0 a2 ©® ©® g u B O 0 @ O 2 g s &N o
© 0o 0 2 09 nmn o W P O 0 @06 pH N g 0 o,
.0 0 o0 060 0 © © © © o o © n ® °
- . N o S

SECONDS



-2,028,080
1,602,460

987,300

808,040

N

716,460

ﬂk 8044.460

y- 4 1-847,140

489,840
427,800
420,640
404,040

943,020
831,660

820,460

WELL M2 B

264.840

242,880

233,820
164,640
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RECOVERY (FEET)

SLUG TEST

WELL b2 B A

DATA 01-19-88 THRU 02-15-88
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TRACE TEST RESULTS




Ground-Water Hydraulic Data

Bac] ound

Slug tests (using a method described by Cooper, Bredehoft, and
Papadopulus, 1967) were performed in old wells LB-1B, LB-3A, and LB-1A that
showed hydraulic conductivity ranging from 5.3 x 10E-6 to 2.1 x 10E-6
cm/second. The corresponding Darcian Velocities are 8.4 x 10E-8 to 2.1 x
10E-7 cm/second.

A bromide tracer test was conducted by USPCI personnel in 1984. A boring
(HLB-4) was filled with a saturated solution of sodium b£§ﬁide. Three gallons
of the solution were added to the pipe on October 20, 1984. Two more gallons
were introduced on November 15, 1984. Bi-monthly samples were taken from
other borings and analyzed for the presence of bromide, which does mnot
naturally occur in noticeable amounts at the site. Boring LB-3 showed bromide
on 4/20/85. The two borings are 220 feet apart and a connecting line was
reasoned to be parallel to the ground-water gradient. The resulting Darcy
velocity for the ground-water flow was thus determined to be between 1.27
ft/day and 1.40 ft/day; by conversion, this is between 4.52 x 10-4 cm/sec
and 4.94 x 10-4 cm/sec, or for pore velocity, 1.4 x 10-3 cm/sec. The much
faster rate of flow than expected given by this tracer test may indicate that
flow took place along a fracture, or by production of an artificially high
gradient by the wells not being at equilibrium. Fracturing did occur between
wells when USPCI installed a new tracer nest in August.

Hydraulic measurements were previously reported in the Geocon Report
(January, 1984) and include level measurements, log analysis (Volan by
Schlumberger), laboratory measurements (Core Labs), and in-situ tests (slug

and tracer tests). These data are summarized on Table 5.
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The Volan log analysis is & computer analysis of borehole geophysical logs
and yields a graphic display of hydraulic conductivity, satufation, and bound
water for several test holes. The graphs in the Geocon Repert, January 1,
1984, show a consistency of values for hydraulic conductivity both throughout
the section in each well and between wells. The values for hydraulic
conductivity were calculated to range from 3.5 x 10E-6 cm/second to 8.9 x
10E-5 cm/second. This results in a Darcian Velocity of 1.4 x 10E-7 cm/second
to 3.5 x 10E-6 cm/second. The logs indicate saturated conditionms.

Core Labs, a testing service company, tested sampleéﬂfrom holes HLB4 and
HLB7 and found water saturations between 81 and 95%. Some water is thought to
be lost in ha,ndli_ng_; therefore, it is assumed that the cored interval was
saturated. Hydraulic conductivities in the cores ranged from 5.2 x 10E-7 to
2.6 x 10E-7 cm/second with resulting Darcian Velocities of 3.1 x 10E-8 to 1.04
x 10E-8 cm/second.

The best agreement in values of hydraulic conductivity are between the
logs, lab tests and slug tests. The higher values from the old tracer test
may be due to the presence of a bed of horizontally oriented, gypsum filled
fractures, as well as granular and nodular gypsum that occur at the same level
in the screened intervals of both wells. If this hypothesis is true, the bed
may have provided an open conduit for ground-water flow due to shrinkage of
clay around the nodules. However, induced pressure due to overpressure (>S50
psi) by drilling fluids is highly probable. This problem will be addressed
later when the tracer tests are completed.

A pattern of wells has been installed to‘perform a more rigorous series of
tracer tests, but as yet these wells have not equilibrated. The tests cannot
begin until such time as the gradient between wells has stabilized. Results

of this testing will be given at a later date.
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TABLE 5

‘_ : HYDRAULIC CONDUCTIVITY MEASUREMENTS
GRADIENT =x(%"/d1)
HYDRAULIC CONDUCTIVITY (° /dl) DARCIAN VELOCITY

WELL TEST (K)(cm/sec) (cm/sec)
- s 210 x 1000 0.06 5.40 x 1078
LB-3A Slug 5.30 x 107° 0.04 2.10 x 107’
LB-1A Slug 4.71 x 1078 0.04 1.90 x 1077
HLB-4  Lab 2.60 x 107’ ' 0.04 1.04 x 1075
HLB-7 Lab 5.20 x 107/ 0.06 3.10 x 1078
LB-1 Log Calculations 3.50 x 10°° 0.04 1.40 x 1077
LB-2 Log Calculations 8.90 x 10°° 0.15 1.30 x 1070
LB-3 Log Calculations 8.90 x 107> 0.04 3.50 x 10°°
LB-3 1.55 x 10:2
HLB-4 Tracer 0.12 *4,.70 x 10

' ) _ *Seepage Velocity

-f‘-eepage velocity is the velocity of ground-water flow within the voids or fractures. The
tracer test results were assumed to represent seepage velocity. Darcian Velocity is
averaged over both the solids and voids and/or fractures and is derived by multiplying

seepage velocity by the porosity (33% as measured by Core Lab).
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TABLE 6

NEW TRACER NESTS
LOCATION AND ELEVATION

TOP OF GROUND
EX. WELL LOCATION SECTION TOWNSHIP/RANGE NORTH EAST PVC PIPE ELEV.+
TNA-1 E/2-NE/4-SW/4~-SE/4L-SE/4 28 T23N-R15W I.M. 13952.1 9271.9 1373.83 1370.6
TNA-2 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13950.5 9275.6 1373.75 1370.6
TNA-3 M\Wuzm\b-mz\bnmm\ban\b 28 T23N-R15W I.M. 13946.8 9276.9 1373.66 1370.6
TNA-S E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13947.1 9272.0 1373.62  1370.8°
TNA-1A E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13959.0 9279.4 1373.66  1370.7
qu-w E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13976.2  9297.4 1372.45 1370.6
TNB-2 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13974.7 9300.9 1372.38 1370.4
TNB-3 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13970.4  9302.5 1372.37  1370.5
TNB-S E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13971.3  9297.3 1372.58 1370.4
TNC-1 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13993.4  9315.6 1372.67 1370.3
TNC-2 E/2-NE/4-SW/4-SE/4L-SE/4 28 T23N-R15W I.M. 13991.6 9319.1 1372.33 1370.2
TNC-3 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 13988.6 9320.4 1371.81  1370.4
TNC-S E/2-NE/4-SW/4~SE/4-SE/4 28 T23N-R15W I.M. 13988.4 wwum.b 1373.25 1370.4
TND-1 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 14010.8 wwuw.p 1372.52  1369.9
TND-2 E/2-NE/4-SW/4-SE/4L~-SE/4 28 T23N-R15W I.M. 14009.4  9336.9 1372.15 1370.2
TND-3 E/2-NE/4-SW/4-SE/4-SE/4 28 T23N-R15W I.M. 14004.9  9338.2 1372.25 1370.1
TND-S E/2-NE/4-SW/4-SE/4~-SE/4 28 T23N-R15W I.M. 14005.7  9333.5 1371.52 1370.1
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DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-135
02-29

DATE

12-09
12-21
12-29
0i-04
0i1-13
01-19
01-27
02-01
02-15
02-29

DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

Decenber,

TRACER TESTS
isa?7? thru February,

1988

(Lone Hountain - USPCI Project)

Br

760, 000.0
94, 000. 0
55, 000.0
77, 500.0
89, 500.0

100, 000.0
47, S00.0
48, 000.0
56, 500.0
49, 000.0

Br

100.0
10.0
413.0
32.5
68.3
20.3
38.5
42.0
43.0
33.0

Br

iio.o0
14.0
19.0
40.0
23.0
10.0
25.0
33.0
40.0
48.0

WELL TNA-S

I

745, 000.0

7,900.0
77,500.0
99, S00. 0
77,500.0
73, 000.0
74, 500.0
67, 000.0
50, S00.0
63,000.0

WELL THNA-1

I

14.5
1.0
330.0
20.5
2.0
33.3
33.0
23.0
2.2
22.0

WELL TNA-1A

I

=

(I NeNiNol Wl Wi NeRs)

[os
IPOUIPP.NPNPO
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K

1,170,000.0

20, 850.0
17,700.0
16, 300.0
13, 000.0

12,350.0

9,950.0
7.900.0
37, 400.0
10, 500.0

46.0
45.0
214.5
360.0
38.0
30.0
39.2
596. 35
83.0
36.0

47.0
49.5
31.0
S0.0
38.0
44.0
49. 2
49.3
86.0
35.0

Br - C/Co

Br

0. 000,
0. 000
0.008
0. 000
0. 000
0. 000
0.001
0.001
0.001
0. 001

C/Co

0. 000
0.000
0. 000
0. 000
0. 000
0. 000
0.001
0. 001
0.001
0.001




DATE

12-09

12-21

12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

DATE

12-09
12-21
12-29
01-04
01-13
0i-19
01-27
02-01
02-13
02-29

DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-04
02-15
02-29

TRACER TESTS
Decewber, 1987 thru Februery,

1988

(Lone Hountain - USPCI Project)

Br

11S.0
14.5
13.0
40.0
38.5
i10.0
28.0
36.0
40.0
43.0

Br

117.0
17.0
i4.3
32.5
26.3
10.0
28.0
'36.0
48.0
43.0

Br

22, 000.0
9, 200.0
5, 500.0

10, 000.0

1i0,000.0
1,730.0

. 10,000.0

10, 000.0

i3,000.0

12,000.0

WELL TNA-2

I

10.0
2.3
7.8
6.5

40.0
S.0
1.0
4.0
S.0
3.6

WELL TNA-3

I

Poﬂr-rb)Ph)Nbﬂo
NOODODOODODNDOMOO

WELL TNB-S

I

2, 800.0
1,750.0
2, S00. 0
3, 530.0
1,900.0
2,080.0
2, 000.0
1,000.0
1,500.0
1,500.0
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48.5
58.5
$3.0
43.0
43.0
41.5
48.2
60.5
89.0
36.0

47.0
49. O
60.5
49.0
46.0
42.0
47.2
64.0
89.0
43.0

77,000.0
11,150.0

4, 700.0
S, 950.0
4,700.0
5, 650.0
7,200.0
2,850.0
S, 000.0
5,645.0

Br - C/Co

Br

0. 000
0. 000
0.000
0. 000
0. 000
0. 000
0. 001
0.001
0.001
0.001

C/Co

0. 000
0. 000
0. 000
0. 000
0. 000
0. 000
0.001
0.001
0.001
0.001



DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-13
02-29

DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

December, 1987 thru February,

TRACER TESTS

1988

(Lone Hountain - USPCI Project)

Br

20S5.0
26.3
26.5
62.5
40.0
14.5
42.0
30.0
63.0
37.0

Br

203.0
14.0
18.0
62.0
22.0
10.0
42.0
41.0
61.0
52.0

Br

160.0
14.5
19.0
33.0
18.0
14.0
32.0
40.0
57.0
50.0

WELL TNB-1
I

i

WErOoOOWME®MOND

Nt-HOﬂkJ?abbo-o

WELL TNB-2

I

1

r-plabonsnhjnw-o
OCWODFENOIOMDD

WELL THNB-3

I

1

o -] o ° ® L[] ] .
OO0ODODOOOOWOO

PPPPN?NNPO
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97.5
72.0
89.5
70.0
61.0
73.5
37.2
80.5
89.0

47.0

71.3
32.0
490 5
€3.0
45.5
31.0
25.0
64.0
86.0
40.0

50.0
53.0
65.0
83.5
52.5
41.0
24.5
60.5
87.0
39.0

Br - C/Co

Br

Br

0.009
0.003
0. 00S
0. 006
0. 004
0. 008
0.004
0. 00S
0.00S
0. 005

C/Co

0. 009
0.002
0. 003
0. 006
0. 002
0. 006
0. 004
0. 004
0. 005
0. 004

C/Co

0. 007
0.002
0. 003
0. 006
0. 002
0.008
0. 003
0. 004
0. 004
0. 004



TRACER TESTS
Decewber, 1987 thru February, 1988
(Lone Mountain - USPCI Project)

WELL TNC-S
DATE Br I K
12-09 13,000.0 1, 000.0 47, 000.0
12-21 1,900.0 1,000.0 1,290.0
12-29 3,000.0 i, 000.0 4,830.0
01-04 S, S00.0 2,0350.0 2,600.0
01-13 3, 250.0 1,000.0 2,500.0
01-19 1,000.0 1,000.0 i1,830.0
01-27 1,800.0 1,000.0 3,130.0
02-01 5,000.0 1, 000.0 2,100.0
02-135 7, 300.0 700.0 2,515.0
02-29 4, 500.0 2,000.0 3,135.0
WELL TNC-1
DATE Br I K Br - C/Co
12-09 983.0 11.S5 162.95 0.080
12-21 7438.0 100.0 1335.0 0. 400
12-29 28.0 100.0 180.5 0. 009
01i-04 475.0 50.0 145.0 0.0%0
01-13 388.0 100.0 148.0 0.120
01-19 130.0 100.0 103.0 0.013
01-27 180.0 10.0 145.5 0.110
02-01 100.0 i0.0 173.0 0. 020
02-15 233.0 13.0 21S5.0 0.030
02-29 190.0 12.0 115.0 0.040
WELL TNC-2
DATE Br I K Br C/Co
12-09 970.0 11.35 202.0 0. 070
12-21 490.0 100.0 170.0 0. 300
12-29 16.0 100.0 196. 35 0. 003
01-04 383.0 30.0 178.0 0.070
01-13 400.0 100.0 144.0 0.120
01-19 130.0 ©100.0 135.0 0.013
01-27 220.0 10.0 146.0 0.120
02-01 103.0 10.0 165.0 0. 020
02-15 235.0 14.0 216.0 0.030
02-29 1835.0 10.0 114.0 0.040
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TRACER TESTS
December, 1987 thru February, 1988
(Lone Mountein - USPCI Project)

WELL TNC-3
DATE Br I K Br - C/Co
12-09 980.0 11.5 287.5 0. 080
12-21 210.0 100.0 175.0 0. 100
12-29 12.0 100.0 238.0 0. 004
01-04 325.0 50.0 271.0 0. 060
01-13 325.0 100.0 163.0 0. 100
01-19 100.0 100.0 142.0 0.010
01-27 220.0 10.0 181.0 0.120
02-01 265.0 10.0 204.0 0.100
02-15 265.0 14.5 224.0 0. 040
02-29 200.0 13.0 128.0 0. 040
WELL TND-S
DATE Br 1 K
12-09 12, 000.0 1,000.0 47,000.0 .
12-21 2,100.0 1,000.0 s, 100.0
12-29 2, 000.0 1, 000.0 S, 630. 0
01-04 5, 500. 0 1,000.0 4,200.0
01-13 3, 850.0 1,000.0 4, 200.0
01-19 1, 000.0 1, 000.0 3, 800.0
01-27 i, 700.0 1,000.0 4,0%0.0
02-01 4,000.0 1,000.0 3, 200.0
02-15 7,300.0 650.0 4,875.0
02-29 4, 000.0 300.0 3,325.0
WELL TND-1
DATE Br I K Br - C/Co
12-09 925.0 43.0 215.0 0. 080
12-21 533. 0 44.9 230.0 0. 300
12-29 56S. 0 92.3 246.0 0. 280
01-04 775.0 16.5 203.0 0. 140
01-13 625.0 85.0 188.0 0. 160
01-19 355.0 S0. S 180.0 0.-040
01-27 655.0 9.5 181.0 0. 330
02-01 520.0 37.0 215.0 0. 130
02-15 $50. 0 48.0 390.0 0. 080
02-29 430.0 59.0 1S1.0 0. 110

Page S of 6



DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

DATE

12-09
12-21
12-29
01-04
01-13
01-19
01-27
02-01
02-15
02-29

December, 1987 thru February,

TRACER TESTS

1988

(Lone Mountain - USPCI Project)

Br

850.0
535.0
S5635.0
700.0
625.0
3335.0
635.0
520.0
330.0
400.0

Br

150.0
718.0
640.0
77S.0
700.0
400.0
773.0
S540.0
565. 0
450.0

WELL TND-2

I

47.5
35.0
92.3
16.5
S54.0
40.0

65.95 -

40.0
55.0
55.0

WELL TND-3
I

160.0
160.0
17S.0
145.0
115.0
82.0
79.0
74.0
38.0
63.0
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248.0
230.0
288.0
206.0

180.0

173.0
197.0
236.0
416.0
146.0

413.0
465.0
448.0
420.0
463.0
352.5
244.0
323.0
430.0
190.0

Br - C/Co

Br

0. 070
0. 300
0. 280
0.130
0.160
0. 040
0. 390
0.130
0. 080
0. 100

C/Co

0. 100
0. 300
0. 320
0. 140
0. 180
0.040
0. 460
0.140
0. 080
0.110
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RAGER TESTS 12-87 THRU 02-88 Br — C/C
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RACER TESTS 12-87 THRU 02-88 Br - C/C
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RACER TESTS 12-87 THRU 02-88 Br - C/¢

WELL THE-I

1209 123 1238 0-04 0113 01-19 O0+-7 0201 02!

TE
g o -
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ACER TESTS 12-87 THRU 02-88 Br — C/Co
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ACER TESTS 12-87 THRU 02-88 Br - €/C
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CHEMICAL COMNMCENTRATIOM
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SCHEMICAL CONCENTRATION
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CHEMICGAL CONMCENTRATIONMN
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CHEMICAL CONMCENTRATION
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CHEMICAL CONCENTRATION
(Tho usa Nnda)
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CHEMICAL CONCENTRATIONM
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CHREMICAL CONMCENTRATION
(Tho LB NAS)
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CHEMICGAL CONCENTRATION
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CHEMICAL CONCENTRATIOM
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APPENDIX 3.8

PACKER TEST RESULTS







Packer Tests

Packer tests were performed in most of the Test Borings and described
earlier. The packer test is based on a principle similar to that of a
laboratory falling head permeability test. Gradient is established by the
total head (water column and pressure head) above the water table distributed
over the length of the test interval. The Packer Test computations are based
on those reported on Pages 576 to 578 in The Earth Manual (U.S. Bureau of
Reclamation, 1974). Results are shown on Table 3 of Appendix E of the
Monitoring Well Design Installation and CompletenéSs Repoft of 4 September,
1987, and Appendix E-6.2.

Laboratory Tests

Cores were randomly selected from Packer Test intervals and wrapped
with aluminum foil. .These were taken to Core Laboratories in Tulsa,
Oklahoma. Hydraulic conductivity, total porosity and bulk density wereﬁ
measured. Procedures and results are presented in a Core laboratory Report
which was given as appendix H in the Well Design Installation and
Completeness Report of 4 September, 1987. Test results from this report are

reproduced as Appendix E-6.3.

In-gitu Slug Test Datsa

In-situ slug test data were measured in several "old" monitoring wells
prior to their abandonment. In addition, several of the new monitoring wells
have been tesfed. Results cén be noted in Appendix E-6.4. Slug tests were
performed by removing water to a point where recovery measurements were
initiated. These data are plotted on semi-log paper. The datd curve is
superimposed onto a set of type curves developed by Cooper, Bredehoeft, and
Papadopulos (1973). These type curves are shown in Fig. E-6.3. A match

point is located and the coordinates are used in calculations to determine




.od of analysis from U.S. Bureau of Reclamation Earth Manual,
i, Designation E-18, pp. 573-578.

Q
ATION: K =Cp -==—-——-= (K in feet/year)
(Ho + H)
1 gal 30.48 cm 1 yr 1 day 1 hr 1 min
£ —e——- R —m—————- K m—wm————- X ——=-- R —-—==-- X =—=---
i min 1 £t 360 days 24 hr 60 min 60 sec
cwm
£ e
sec

where: K = Hydraulic conductivity

Cp = Constant, value depends on length of
test section and diameter of hole

Ho = Height of vater column above the ground
gurface (ft) plus applied pressure in feet
of water

H = Depth to vater table from ground surface (£¢)

IG INTERVAL PRESSURE H Ho Cp e K

(£ft) (p8i) (£%) (£t) (gpm) (cm/se

197.5-206.5 10 175.0 8.5 S300 7.5 E-3 1.8 E-

197.5-206.5 14 UNSUCCESSFUL

254.0-256.0 8 175.0 9.0 13000 7.1 E-1 4.9 E-

254.0-256.0 10 175.0 S.0 13000 1.6 E-1 1.1 E-

312.0-318.0 10 . 175.0 9.0 9700 2.1 E-1 9.5 E-

132.5-141.0 10 147.3 3.0 5500 i.1 E-1 3.1 E-

161.5-170.2 10 147.3 3.0 S500 7.8 E-2 2.4 E-

209.9-220.6 UNSUCCESSFUL

268.5-280.7 10 147.8 3.5 4737 1.8 E-2 4.8 E-



BORING INTERVAL PRESSURE H Ho Cp Q . K

(ft) (psi) (£ft) (ft) (gpm) (cm/mec)
TB-3 18.0-22.8 UNSUCCESSFUL
43.2-53.4 30 147.0 10.6 4900 1.9 E-1 1.1 E-S
70.0-77.0 20 147.0 6.0 6400 4.7 E-1 4,7 E-S
TB-4 41.5-44.5 10 7.0 10.6 4900 1.3 E-2 2.6 E-6
63.5-73.5 10 7.0 2.5 4900 3.1 E-2 4.4 E-6
TB-S 97.5-102.5 10 41.6 9.5 8200 N.C <i.0 E-7
TB-6 28.5-36.0 i0 6.0 6.3 S800 1.1 E-1 1.1 E-6
28.5-36.0 30 6.0 6.3 5800 2.3 E-1 1.6 E-S
37.5-43.0 10 6.0 8.5 7200 3.3 E-2 6.2 E-6
37.5-43.0 30 6.0 8.5 7200 2.6 E-2 2.2 E-6
49.0-59.0 UNSUCCESSFUL
58. 5-80.0 10 6.0 6.2 15500 1.9 E-1 1.4 E-S5
68.5-70.0 UNSUCCESSFUL
94.5-103.5 10 6.0 11.1 7200 3.0 E-3 1.0 E-7
103.5-115.0 10 6.0 9.4 4000 2.3 E-1 2.6 E-S5
TB-7 36.7-47.3 10 55.0 23.1 4750 1.5 E-1 8.9 E-6
107.6-117.6 10 55.0 5.0 4900 4.3 E-2 2.5 E-6
TB-8 . 35.0-41.0 UNSUCCESSFUL
63.4-70.9 10 4.0 10.1 6100 1.2 E-1 1.9 E-5
65. 4-70.9 UNSUCCESSFUL
TB-9 15.5-18.3 10 2.0 10.5 13280 N.C. <1.0 E-7
30.2-35.0 UNSUCCESSFUL
32.5-35.0 io 2.0 3.2 13650 5.8 E-2 2.7 E-S
49.2-53.0 10 2.0 3.3 10120 N.C. <1.0 E-7
85.0-87.6 10 2.0 11.1 19400 5.3 E-S 2.8 E-6
TB-10 16.0-22.6 10 14.0 6.3 6720 N.C. <i.0 E-7
16.0-22.6 20 UNSUCCESSFUL
85.0-92.0 10 14.0 6.3 6400 1.5 E-2 2.2 E-6
85.0-92.0 20 14.0 6.3 6400 9.9 E-2 1.4 E-S5
TB-12 11.5-25.9 10 3.5 10.5 3800 6.8 E-3 8.7 E-€
26.0-38.0 10 3.5 10.5 9700 N.C. <1.0 E-7
26.0-38.0 20 3.5 10.5 9700 1.5 E-1 9.7 E-€
48.0-52.0 S5 3.5 10.5 9700 1.5 E-1 3.1 E-Z
TB-13 42.0-52.3 10 5.0 3.0 4500 9.5 E-2 1.5 E-:
42.0-52.3 30 S.0 3.0 43800 8.9 E-2 S.5 E-¢
63.5-73. 4 30 5.0 12.4 4900 S.7 E-2 3.1 E-¢



63.2-73. 2
72.5-82.5
85.5-96.5
163.0-168.5

163.0-168.5

255. 5-260. 8
286.5-318.5
290.5-318.5
360.0-370.0
360.0-370.0
380.0-390.0

14.5-19.5
14.5-19.5
30.0-32.5
61.5-67.0
61.5-67.0
70.0-78.0
70.0-78.0
84.0-91.0

i0
10
10
10
1S5
10
10
20
10
15

10
30
10
10
20
10
20
10

4.0 4.0
UNSUCCESSFUL
4.0 10.0
4.0 13.0
4.0 13.0
UNSUCCESSFUL
UNSUCCESSFUL
UNSUCCESSFUL
4.0 6.0
4.0 6.0
UNSUCCESSFUL
3.2 11.0
3.2 1.1.0
3.2 5.8
3.2 6.0
3.2 6.0
3.2 S.1
3.2 S.1
3.2 S.6

4900
5000

8200
8200

4900

4900

8200

8200

13650
7700
7700
5800
5800
6400

6‘0

2!8

E-3

E-2
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WELL DH Dt RATE  INITIAL WATER DEPTH TO TOP HEIGHT OF PROJECTED ESTIMATED

(ft) (min) (ft/min) LEVEL (ft) OF SCREEN (ft) WATER ABOVE TIME FOR WELL YIELD
SCREEN (ft) EFFECTIVE Gallons/day
RECOVERY
s OF ONE FULL
VOL. (days)
MW-1A 0.35 71 4.9 X Ho”w 1.53 7.2 5.67 0.8 1.15
MWw-1B 0.09 74 1.2 X Ho-b 4.17 17.8 13.63 6.5 0.28
Mw-1C 0.08 82 9.7 X Houu 7.92 42.0 34.08 24.4 0.23
MW-1D 0.03 16 1.8 X Honu 4.67 122.0 117.33 44.0 0.42
MW-2A 0.06 23 2.6 X Ho|n 14.54 7.2 *(2.48) 0.7 0.60
MWw-2B 0.67 37 1.8X Ho|w 25.62 47.0 21.38 0.8 4.25
MW-2C 0.07 21 3.3 X Houb 11.32 133.0 121.68 25.0 0.79
Mw-3A 0.13 271 4.8 X 10 10.27 7.8 *(12.73) 18.4 0.11
MW-3B 0.09 196 4.6 X Ho-m 11.25 72.8 61.55 92.9 0.11
Mw-3C 0.01 145°'6.9 X Ho.w 5.70 99.3 93.6 942.0 0.01
MW=-4A 3.74 14 2.6 X Ho-w 7.25 13.5 6.25 0.02 62.70
MW-4B 0.16 17 9.4 X chw 5.32 57.8 52.48 3.9 4.40
MW-4C 17.46 163 1.1 X Ho-N 3.93 78.8 74.87 0.5 25.00
MW-5A 5.75 203 2.8 X Ho-u 12.27 20.0 7.73 0.2 6.50
Mw-5B 0.08 35 2.2 X Ho-u 4.97 59.0 54.03 17.05 0.52
MwW-6A 1.45 302 4.8 X Ho-w 12.20 13.0 0.8 0.1 0.82
MW-6B 0.41 277 1.5 X Ho-u 4.5 29.5 25.0 12.3X 0.35
MwW-6C 0.02 252 7.9 X Ho-w 2.23 59.5 57.27 503.0 0.02
MW-BA 0.65 290 2.2 X Ho.u 8.16 14.8 6.64 2.1 0.53
MW-8B 0.58 339 1.7 X HQ-N 6.09 59.5 53.41 21.8 0.40
MW-10A 6.94 185 3.7 X wo-b 9.57 1.9 7.43 0.1 8.82
MW-10B 0.15 202 7.4 X Ho-u 8.55 48.0 39.45 37.0 0.18
MW-CHD 2.05 350 5.8 X 10 4,50 155.0 150.0 17.8 1.38

* Height of water taken above the bottom of the screen.

3
Estimated well yield: gallon/min; TT X r> X Dh/Dt = Ft/min

Dh, Dt = change in height or time.



WELL #

MW-3A(OW8)
MW-13(0W3)
MW-14(0W4)
MW-15(OWS5)

Dh Dt
(ft) (min)

14.92 12780
5.70 11724
NO DATA
NO DATA

MW-18(MW18) 8.3%4 1483

MW-19(MW19

) 5.31 5898

MW-20(MW20) 7.27 5914
MW-21(MW21) 6.82 5934

Note: Each well also shows

LALDILILNG

A B

RATE INITIAL
Ft/min. WATER
LEVEL

c

DEPTH TO
TOP OF SCREEN

WLLDL NNIWU YN miaass

D=C-B
HEIGHT OF
WATER ABOVE
SCREEN

E=D--A

PROJECTED

RECOVERY TIME
(DAYS)

EST.

WELL

YIELD
gal/day






Golder Associates Inc.

3730 Chamblee Tucker Road
Atianta, GAUSA 30341

Telephone (404) 496-1893 5 ASSOGM@S

Fox (404) 934-9476

June 16, 1994 - | 943-3628

USPCI, Inc.
5665 Flatiron Parkway
Boulder, Colorado 80301

Atn: Mr. Daniel A. Giffin, P.G.
Senior Hydrogeologist

RE: REPORT ON FORMATION PACKER TESTING AT THE
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

Gentlemen:

Golder Associates Inc. (Golder Associates) is pleased to present this report to USPCI regarding
formation packer testing at the Lone Mountain Facility (LMF) near Waynoka, Oklahoma. This
report provides Golder Associates’ interpretation of the hydrogeologic data obtained during the

recent packer testing performed at the LMF. Incliaded in this report are:

° A brief description of test procedures and equipment;

° Arithmetic data and plots collected during testing;

° Estimates of hydraulic conductivity for each core hole interval tested; and
° A discussion of the formation packer testing results.

HYDROLOGIC PACKER TESTING

Hydrologic packer testing was conducted by Golder Associates between April 26 and April 29,
" 1994 4n the core holes designated PT-1 and PT-2, drilled to determine hydrogeologic
characteristics of bedrock at the LMF. This investigation was designed to evaluate the in-situ
hydraulic conductivity of rock intervals as identified from rock core removed from the core holes.
Fractures infilled with gypsum 10 varying degrees within red claystone were observed in some
of the test intervals. Two massive non-fractured green claystone intervals were also observed
within both core holes. These zones were tested within each borehole to determine hydraulic
conductivity and whether the green clay horizon may act as a groundwater flow barrier.
Hydraulic conductivity values from rock zones at different depths were evaluated to determine
whether fractures may provide preferential flow paths for groundwater. This hydraulic
conductivity information is important in deciding how groundwater flow through the Flower Pot
Shale behaves as a flow system. : »
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The packer assembly was connected to the surface assembly using drill rods. The drill rods were

also used to lower the packer assembly into each core hole and provide a conduit for water

injection. Pipe joints were threaded and wrapped with Teflon tape to prevent leakage during
pressurized flow periods. The downhole packer assembly was raised and lowered within the core
hole using a air drill rig owned and operated by A.W. Poole Company under the supervision of
Golder Associates. S '

High-pressure nitrogen cylinders were used to inflate the packers with a inflation time of about
10 minutes. The packers were inflated to a pressuré of 150 psi to 200 psi above the static water
pressure at the top of the tested interval. Each packer has 2 gland length of 5 feet before inflation
and an estimated gland length of about three feet after inflation. The test interval between the
two packers, including the perforated pipe section, is approximately six feet in length after
inflation. ’

Three downhole vibrating wire pressure transducers were used t0 monitor the pressure above the
top packer, in the test interval, and below the bottom packer. The three transducers were
physically located above the top packer. However, the middle transducer (in the test interval)
and lower transducer (below the bottom packer) were ported to the prescribed location using
water-filled tubing open at oné end, as depicted on Figure 1. The transducer readings were
recorded using a multi-channel datalogger in conjunction with a portable laptop computer. The
frequency of the readings (scan rate) could be varied, but was held constant at 30 seconds or less
for the constant head tests and at 30 seconds or more for the pressure slug decay test.
Transducer calibration was verified prior to each test t0 ensure readings were consistent with the
calculated downhole water pressure. Because the water levels in the PT core holes had not
reached equilibrium prior to testing, each core hole was filled with water prior to calibration and
testing.

Constant Head Test Methodology

The constant head test can be performed in less than a few hours, even for media of low
hydraulic conductivity such as the Flower Pot shales and clays. To apply this test method, the
test interval is pressurized by injecting water, while the flow response, as well as the pressure
response (head) in the test interval are monitored. A general description of the field testing
procedure that was employed is summarized below:

e Measure tool assembly and drill rod lengths;

° Lower packer asSerhbly to the prescribed depth;‘

° | Measure d}il-l rod stick-ﬁp to ensure packers are centered at the test zone;

o Circulate fresh water into core hole thrdugh the packer assembly;

° Connect pressure transducers and ch;:ck observed pressures to verify calibration.

Re-calibrate transducers, if necessary,

. Inflate packers with ‘downhole valve open and. surface flow valves closed
(approximately 200 psi for 5.5-inch diameter hole);

riiziene iGolder Assoclates
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° Open valve, deflate packer

s and stop test.

The pressure decay test was performed following the completion of the constant head te:
moving the test assembly. In this case, the packers were already inflated and press
within the test interval created by injection was used for the pressure decay test.

Analysis Methodology

Constant Head Analysis

An arithmetic plot of the pressure transducer readings for each test is provided in Att
of this report. During testing, water was injected until a constant flow rate was establ
stabilized pressures (or head) within the test intervals could be predicted. Under these ¢

a steady state flow analysis method is appl

icable (Logan, 1964), and:

T = C,QiH

where: T = Transmissivity wm;

C, = Shape factor (L/L)a function of the flow geometry);

Q = Steady state flow rate (L*/T); and

H = Constant head differential (constant head above static)
imposed on the interval (L).

Using the steady state flow equation for radial laminar flow with a constant head

radius R, the shape factor is:

C, = (2®)n(RIr)

where: R = radius of the pressure boundary (L); and

r, = Radius of the well (L).

therefore:

.2 .
T=5g &

or.

sz, -Golder Assoclates
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Both « and f§, above, are diménsiohiess ‘parameters. The set of type curves are produced by
plotting F(ar,B) versus B for various values of a.

Transmissivity is determined by plotting observed values of h/h, versus log-t and superimposing
the plot on the type-curves. The plot is matched with a particular type-curve by keeping B and
log-t axes coincident and moving the plot horizontally. The B and t values from a match point
are used to determine the transmissivity using the following equation:

T = g, VCdgint,

where: T = Transmissivity @Lmy;
B, = (Dimensionless) and t(T) = Match points;
V = Volume of water in the pressurized test interval (L°);
C = Compressibility of water LTYM);
d = Density of water (M/L?); and
g = Gravitational acceleration (L/T°).

The method results in an estimate of transmissivity, which is divided by the length of the test
interval to obtain an average hydraulic conductivity for the tested zone.

Results and Discussion

A total of eight tests were conducted in core holes PT-1 and PT-2. Of these, seven tests were
conducted and analyzed using the constant head test method, and one was analyzed using the
pressure slug decay test method. A summary of the packer test analyses, including the estimated
hydraulic conductivity values for each test, is presented in Table 1. Transducer data, pressure
plots and spreadsheets for each test are included in Attachment 1. '

The constant head test analysis resulted in maximum hydraulic conductivity values ranging from
4.1x107 centimeters per second (cm/s) (PT-1; Test 2) to 6.7x10* cm/s (PT-1; Test 1). This
range of low hydraulic conductivity values suggests that the bedrock exhibits low permeability
and that fractures intersected by each of the core holes are not connected to a major fracture or
joint system within the bedrock since the fractured zones only exhibited about one order of
magnitude greater permeability than the unfractured zones. These calculated values were derived
using an interpolated water level from nearby wells of 5 £-BGS. The one test interval (PT -2,
Test 4), which could not be tested by the constant head test method, was analyzed using the
pressure slug decay analysis discussed above and yielded a hydraulic conductivity value of
4.0x10”° cm/s.

st - Golder Assoclates
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TABLE 1
MARY OF CONSTANT HEAD AND PRESS

(PAGE 1 OF 1)

URE SLUG DECAY TEST ANALYSES

pPT-2

COREHOLE NO. PT-1 PT-1 PT-1 PT-1 PT-2 PT-2 pPT-2*"*

A TEST # 1 2 3 4 1 2 3 4

. TYPEOF PACKER Double Doubte Double Double Doubte Double Double Double

*  BOREHOLE DIA. (in) 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5
PRE-TESTW.L. * 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
(1. 8GS)
TOP OF .qmmdmc INTERVAL 10.0 20.0 34.0 68.0 11.0 16.0 29.0 66.0
(fit. BGS) :
BOT OF TESTED INTERVAL 16.0 26.0 40.0 74.0 17.0 22.0. 35.0 72.0
(. BGS) )
VERTICAL GAUGE DEPTH 130 23.0 37.0 71.0 14.0 19.0 32.0 69.0
(fit. BGS)
H(gravity) -1t 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
H(pressure) -psi 8.4 13.6 105 14.4 34 8.9 19.3 NA
Q (gpm) . 0.0220 0.0022 0.0066 0.0280 0.0088 0.0032 0.0365 NA
K (t/min) 1.3E-05 8.1E-07 32E-06 9.7E-06 1.3E-05 1.8E-06  9.5E-06 ' NA
K (cm/sec) 6.7E-06 41E-07 1.6E-06 5.0E-06 6.6E-06 9.2E-07 4 8E-06  4.0E-08
NOTES: 1. The formula used for the packer test analysis Is:

FN: 3628LMFP93375\A)

Wherte
K=
on
L=
H=

=

K = [O/(2nLH)]* Ln(Li1)

permeability

constant rate of flow into test interval
tength of the test interval (feet)

dilterential head of water applied in excess of static = H(gravity)

radius of hole interval tested

+ H(pressure)

A pre-test water level ot 5 F1-BGS. has been interpolated for analyses.

Hydraulic conductivity value calculated using

pressure slug decay analysis.

(E
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USPCI PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE; PT-1

TEST #:1

DEPTH INTERVAL: 10 FT - 16 FT

MANUAL FLOW METER READING: 8.30E-02 LMIN 0.022 GALMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................. T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSY) (MIN) (LUMIN) (UMIN) (GALMIN)  (GAUMIN)

18 1603 0 12.591 4.833 NA NA NA NA
118 1603 10 11.583 5.000 NA NA NA NA
118~ 1603 20 11.523 5.167 NA NA NA NA
118 1603 30 11.682 5.333 NA NA NA NA
118 1603 40 11.158 5.500 NA NA NA NA
118 1603 50 11.099 5.667 NA NA NA NA
118 1604 0 11.757 5.833 NA NA NA NA
118 1604 10 1.279 6.000 NA NA NA NA
118 1604 20 11.326 6.167 NA NA NA NA
118 1604 30 11.291 6.333 NA NA NA NA
118 1604 40 12.186 6.500 NA NA NA NA
18 1604 50 11.950 6.667 NA NA NA NA
118 1605 0 12.781 6.833 NA NA NA NA
118 1605 10 12.051 7.000 NA NA NA NA
118 1605 20 12.737 7.167 NA NA NA NA
118 1605 30 13.023 7.333 NA NA NA NA
118 1605 40 12.932 7.500 NA NA NA NA
118 1605 50 12.706 7.667 NA NA NA NA
18 1606 0 13.336 7.833 NA NA NA NA
118 1606 10 13.396 8.000 NA NA NA NA
18 1606 20 12.744 8.167 NA NA NA NA
18 1606 30 13.360 8.333 NA NA NA NA
118 1606 40 13.409 8.500 NA NA NA NA
118 1606 50 12.848 8.667 NA NA NA NA
18 1607 0 13.229 8.833 NA NA NA NA
118 1607 10 13.020 9.000 NA NA NA NA
118 1607 20 12.958 9.167 NA NA NA NA
118 1607 30 T 13.447 9.333 NA NA NA NA
18 1607 40 13.074 9.500 NA NA NA NA
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COREHOLE: PT-1

TEST #: 1

DEPTH INTERVAL: 10FT - 16FT

USPCI PACKER TESTING
- 'LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

0.022 GALMIN

943-3628

" MANUAL FLOW METER READING: 8.30E-02
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PShH (MIN) (L/MIN) (LMIN) (GAUMIN)  (GALMIN)
18 1612 40 13.286 14.500 NA NA NA NA
118 1612 50 13.571 14.667 NA NA NA NA
118 1613 0 12.697 14.833 NA NA NA NA
118 1613 10 12.527 15.000 NA NA NA NA
118 1613 20 12.777 15.167 NA NA NA NA
118 1613 30 12.299 15.333 NA NA NA NA
118 1613 40 12.407 15.500 NA NA NA NA
118 1613 50 12.699 15.667 NA NA NA NA
118 1614 0 12.657 15.833 NA NA NA NA
118 1614 10 12.673 16.000 NA NA NA NA
118 1614 20 12.405 16.167 NA NA NA NA
118 1614 30 12.512 16.333 NA NA NA NA
118 1614 40 11.912 16.500 NA NA NA NA
118 1614 50 11.843 16.667 NA NA NA NA
118 1615 0 12.374 16.833 NA NA NA NA
118 1615 10 11.717 17.000 NA NA NA NA
118 1615 20 12.234 17.167 NA NA NA NA
118 . 1615 30 11.623 17.333 NA NA NA NA
118 1615 40 11.524 17.500 NA NA NA NA
118 1615 50 11.383 17.667 NA NA NA NA
118 1616 0 11.808 17.833 NA NA NA NA
118 1616 10 11.987 18.000 NA NA NA NA
118 1616 20 12.027 18.167 NA NA NA NA
118 1616 30 10.937 18.333 NA NA NA NA
118 1616 40 11.048 - 18.500 NA NA NA NA
118 1616 50 11.082 18.667 NA NA NA NA
118 1617 0 10.418 18.833 NA NA NA NA
118 1617 10 - 10.926 19.000 NA NA NA NA
118 1617 20 10.146 19.167 NA NA NA NA
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COREHOLE: PT-1

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 2

DEPTH INTERVAL: 20 FT - 26 FT -
- MANUAL FLOW METER READING: < 8.30E-03 LMIN 0.002 GAUMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
...... R —— T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PS!) (MIN) (LUMIN) (LUMIN) (GAL/MIN) (GALMIN)

118 1650 30 11.116 4.833 NA NA NA NA
118 1650 40 10.372 5.000 NA NA NA NA
118 1650 50 10.372 5.167 NA NA NA NA
118 1651 0 11.140 5.333 NA NA NA NA
118 1651 10 10.439 5.500 NA NA NA NA
118 1651 20 11.133 5.667 NA NA NA NA
18 1651 30 11.376 5.833 NA NA NA NA
18 1651 40 10.883 6.000 NA NA NA NA
118 1651 50 11.042 6.167 NA NA NA NA
118 1652 0 11.459 6.333 NA NA NA NA
118 1652 10 10.396 6.500 NA NA NA NA
118 1652 20 10.357 6.667 NA NA NA NA
18 1652 30 10.972 6.833 NA NA NA NA
118 1652 40 10.312 7.000 NA NA NA NA
18 1652 50 10.306 7.167 NA NA " NA NA
118 1653 0 10.454 7.333 NA NA ‘NA NA
118 1653 10 10.429 7.500 NA NA NA NA
118 1653 20 10.920 7.667 NA NA TNA NA
118 1653 30 11.262 7.833 NA NA NA NA
118 1653 40 11.031 8.000 NA NA NA NA
118 1653 50 14.828 8.167 NA NA NA NA
18 1654 0 14.913 8.333 NA NA NA NA
118 1654 10 12.760 8.500 * NA NA NA NA
118 1654 20 13.206 8.667 NA NA NA NA
118 " 1654 30 13.285 8.833 NA NA NA NA
118 1654 40 12.928 -9.000 NA . NA " NA NA
18 1654 50 13.124 9.167 NA NA NA NA
118 1655 0 12.346 " 9.333 NA NA NA NA
118 1655 10 13.170 9.500 NA NA NA NA
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COREHOLE: PT-1
TEST #: 2

DEPTH INTERVAL: 20 FT- 26FT

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

8.30E-03

943-3628

] MANUAL FLOW METER READING: < LUMIN 0.002 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW "FLOW FLOW
................ T2 TIME METER 1 METER2  METER1 METER 2
HR-MIN SEC (PSh (MIN) (UMIN) (LUMIN) (GALMIN)  (GAL/MIN)
118 1700 - 10 17.163 14.500 NA NA NA NA
118 1700 20 19.316 14.667 NA NA NA NA
118 1700 30 22.930 14.833 NA NA NA NA
118 1700 40 25.909 15.000 NA NA NA NA
118 1700 50 29.033 15.167 NA NA NA NA
118 1701 0 32.13 15.333 NA NA NA NA
118 1701 10 31.483 15.500 0.02124 NA 0.006 NA
118 1701 20 29.337 15.667 0.00708 NA 0.002 NA
118 1701 30 26.914 15.833 NA NA NA NA
118 1701 40 25_.21 9 16.000 NA NA NA NA
118 1701 50 24.911 16.167 NA NA NA NA
118 1702 0 23.810 16.333 NA NA NA NA
118 1702 10 23.538 16.500 NA NA NA NA
118 1702 20 22.921 16.667 NA NA NA NA
118 1702 30 22,548 16.833 NA NA NA NA
118 1702 40 22.819 17.000 NA NA NA NA
118 1702 s0 22.411 17.167 NA NA NA NA
118 1703 0 21.864 17.333 NA NA NA NA'
118 - 1703 10 21.377 17.500 NA NA NA NA
118 1703 20 21.618 17.667 NA NA NA NA
118 1703 30 21.005 17.833 NA NA NA NA
118 1703 40 ,21.424 18.000 NA NA NA NA
118 1703 . 50 21.479 18.167 NA NA NA NA
118 1704 0 NA 18.333 NA NA NA NA
118 1704 10 _21.144 18.500 NA NA " NA NA
118 1704 20 21138 . 18.667 NA NA NA NA
18 1704 30 21.207 ©18.833 NA NA NA NA
18 1704 40 21.421 19.000 NA NA NA NA
118 1704 50 21.145 19.167 NA NA NA NA
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COREHOLE: PT-1
TEST #: 3
DEPTH INTERVAL: 34 FT- 40FT

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

0.007 GALMIN

943-3628

MANUAL FLOW METER READING: 2.47E-02 UMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER1 METER2 METER1  METER 2
HR-MIN SEC (PSI) (MIN) (LMIN) (UMIN)  (GALMIN)  (GALMIN)
. 1734 40 16.626 4.833 NA NA NA NA
. 1734 50 1877 5.000 NA NA NA NA
w4 1735 0 16.940 5.167 NA NA NA NA
. 1735 10 16.799 5.333 NA NA NA NA
. 1735 20 16.767 5.500 NA NA NA NA
e 1735 30 15.934 5.667 NA NA NA NA
. 1735 40 16.928 5.833 NA NA NA NA
. 1735 50 15.935 6.000 NA NA NA NA
o 1736 0 16.880 6.167 NA NA NA NA
. 1736 10 16.592 6.333 NA NA NA NA
. 1736 20 16.305 6.500 NA NA NA NA
L 1736 30 16.947 6.667 NA NA NA NA
. 1736 40 16.855 6.833 NA NA NA NA
e 1736 50 16.236 7.000 NA ' NA NA NA
3 1737 0 16.970 7.167 NA NA NA NA
. 1737 10 18.808 7.333 NA NA NA NA
. 1737 20 25.385 7.500 NA NA NA NA
oo 1737 30 32.456 7.667 NA NA NA NA
. 1737 40 40.251 7.833 NA NA NA NA
. 1737 50 49.122 8.000 NA NA NA NA
. 1738 0 48.958 8.167 . NA NA NA NA
. 1738 10 39,355 8.333 NA NA NA NA
e 1738 20 33.287 8.500 NA NA “NA NA
o 1738 30 32.861 8.667 NA NA NA NA
v 1738 40 35.312 8.833 NA NA NA NA
oo 1738 50 - 36.960 . 9.000 NA NA NA NA
.. " 1739 0 37.458 .8.167 0.1 NA 0.029 NA
oe 1739 10 37.903 .9.333 0.248 NA 0.065 NA
. 1739 20 36.573 ,9.500 0.133 NA 0.035 NA
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USPCI PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE: PT-1

TEST #: 3 *
DEPTH INTERVAL: 34 FT - 40 FT '
MANUAL FLOW METER READING: 2.47E-02 UMIN 0.007 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
...... —memmcande T2 TIME METER 1 METER2 METER1 METER 2
HR-MIN SEC (PSY) (MIN) (LUMIN) (UMIN)  (GALMIN) (GAUMIN)
L 1744 20 21.501 14,500 0.035 NA 0.009 NA
1744 30 22.169 14.667 0.035 NA 0.009 NA
. 1744 40 21.875 14.833 0.035 NA 0.009 NA
- 1744 50 22.003 15.000 0.035 NA 0.009 NA
° 1745 0 22.189 15.167 0.037 NA 0.010 NA
sie 1745 10 22.302 15.333 0.035 NA 0.009 NA
o 1745 20 22.088 15.500 0.033 NA 0.009 NA
s 1745 30 22.909 15.667 0.031 NA 0.008 NA
o 1745 40 22.810 15.833 0.028 NA 0.007 NA
o 1745 50 22.737 16.000 0.030 NA 0.008 NA
. 1746 0 22.299 16.167 0.028 NA 0.007 NA
e 1746 10 22.869 16.333 0.031 NA 0.008 NA
o 1746 20 23.031 16.500 0.031 NA 0.008 NA
ot 1746 30 22.684 16.667 0.032 NA 0.008 NA
ue 1746 40 22.809 16.833 - 0.033 NA 0.009 NA
£ 1746 50 23.020 17.000 -0.032 NA 0.008 NA
o 1747 0 23.259 17167 0.032 NA 0.008 NA
v 1747 10 23.413 17.333 . 0,031 NA 0.008 NA
o8 1747 20 22.954 17.500 0.028 NA 0.007 NA
.. 1747 30 22.872 17.667 0.027 NA 0.007 NA
e 1747 40 22.882 17.833 .0.028 NA 0.007 NA
. 1747 50 22.884 18.000 . 0.027 . NA 0.007 NA
o 1748 0 23.629 18.167 - 0.027 NA 0.007 NA
L 1748 10 23.502 18.333 0.027 NA 0.007 NA
e 1748 20 22.909 18.500 0.030 NA 0.008 NA
e - 1748 - 30 23.904 18.667 . 0.030 ' NA 0.008 NA
o 1748 40 23.714 18.833 0.028 " NA 0.007 NA
Lt 1748 50 23.715 19.000 0.031 NA 0.008 NA

sie 1749 0 23.668 19.167 0.030 NA 0.008 NA
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USPCI PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE: PT-1

943-3628

TEST #: 4
DEPTH INTERVAL: 68 FT - 74 FT .
MANUAL FLOW METER READING: 1.05E-01 UMIN 0.028 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
R p—— T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSI) (MIN) (UMIN) (LMIN) (GAUMIN)  (GAUMIN)
1828 50 37.633 4.833 NA NA NA NA
1829 0 37.662 5.000 NA NA NA NA
1829 10 38.155 5.167 . NA NA NA NA
1829 20 38.737 5.333 NA NA NA NA
e 1829 30 36.111 5.500 NA NA NA NA
. 1829 a0 37.253 5.667 NA NA NA NA
L 1829 50 31.031 5.833 NA NA NA NA
e 1830 0 31.448 6.000 NA NA NA NA
«e © 1B30 10 31.665 6.167 NA NA NA NA
1830 20 31.582 6.333 NA NA NA NA
W 1830 30 31.701 6.500 NA NA NA NA
b 1830 40 31.362 6.667 NA NA NA NA
= 1830 50 31.122 6.833 NA NA NA NA
L 1831 0 31.497 7.000 NA NA NA NA
e 1831 10 31.818 7.167 NA NA NA NA
e 1831 20 32.032 7.333 NA NA NA NA
oo 1831 30 31.698 7.500 NA NA NA NA
. 1831 40 31.757 - 7.667 NA NA NA NA
™ 1831 50 31.636 7.833 NA NA NA NA
- 1832 0 32.096 8.000 NA NA NA NA
. 1832 10 31.796 8.167 NA NA NA NA
o 1832 20 31.548 8.333 " NA NA NA NA
5% 1832 30 31.794 8500 NA NA NA NA
oo 1832 40 31.696 8.667 NA NA NA NA
o 1832 50 31.927 8.833 NA NA NA NA
e« 1833 0 31.973 9.000 NA NA NA NA
b 1833 10 31.453 9.167 NA NA NA NA
§% 1833 20 31.370 9.333 NA NA NA NA
s 1833 30 31662 9.500 NA NA NA NA
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USPC! PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE: PT-1

943-3628

TEST #: 4
DEPTH INTERVAL: 68 FT - 74 FT .
MANUAL FLOW METER READING: 1.05E-01 LUMIN 0.028 GALUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
IRy - T2 TIME METER1  METER2  METER1 METER 2
HR-MIN SEC (PS)) (MIN) (L/MIN) (L/MIN) (GAUMIN) (GALMIN)

1838 30 38.777 © 14.500 0.096 NA 0.025 NA
<+ 1838 40 38.769 14.667 0.092 NA 0.024 NA
e+ 1838 50 38.767 14.833 0.091 NA 0.024 NA
e+ 1839 0 39.041 15.000 0.092 NA 0.024 NA
+s 1839 10 38.774 15.167 0.096 NA 0.025 NA
e+ 1839 20 38.737 15.333 0.098 NA 0.026 NA
e+ 1839 30 38.954 15.500 0.097 NA 0.026 NA
e+ 1839 40 38.919 15.667 0.092 NA 0.024 NA
e+ 1839 50 38.907 15.833 0.094 NA 0.025 NA
e« 1840 0 39.050 16.000 0.096 NA 0.025 NA
ee 1840 10 39.040 16.167 0.098 NA 0.026 NA
e+ 1840 20 39.050 16.333 0.100 NA 0.026 NA
e+ 1840 30 39.013 16.500 0.096 NA 0.025 NA
«e 1840 40 38.791 16.667 0.093 NA 0.025 NA
es 1840 50 39.380 16.833 0.096 “NA 0.025 NA
e 1841 0 38.909 17.000 0.099 NA 0.026 NA
ee 1841 10 39.294 17.167 0.103 NA 0.027 NA
e 1841 20 39.416 17.333 0.097 NA 0.026 NA
ee 1841 30 39.276 17.500 0.094 NA 0.025 NA
ee 1841 40 39.276 17.667 0.096 NA 0.025 NA
s 1841 50 39.487 17.833 0.100 NA 0.026 NA
ee 1842 (] 39.578 18.000 .0.103 NA 0.027 NA
.. 1842 10 39.394 18.167 0.098 NA 0.026 NA
ee 1842 20 39.639 18.333 0.096 NA 0.025 NA
o 1B42 30 39.614 18.500 0.097 NA 0.026 NA
o 1842 40 39.631 18.667 0.100 NA 0.026 NA
e+ 1842 50 39.618 18.833 0.103 NA ' 0.027 NA
<+ 1843 0 39.935 19.000 0.098 NA 0.026 NA
ee 1843 10 39.900 19.167 0.096 NA 0.025 NA



MAY 1994

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE: PT-1
TEST #: 4
DEPTH INTERVAL: 68 FT- 74FT

943-3628

MANUAL FLOW METER READING: 1.05E-01 LMIN 0.028 GALMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER1 METER 2 METER 1 METER 2
HR-MIN SEC (PSI) (MIN) (LUMIN) (UMIN) (GALMIN)  (GALMIN)
e+ 1848 10 42.800 . 24.167 0.105 NA 0.028 NA
-~ 1848 20 42.766 24.333 0.107 NA 0.028 NA
e« 1848 30 43.088 24.500 0.114 NA 0.030 NA
<+ 1848 40 43.175 24.667 0.109 NA 0.029 NA
<+ 1848 50 42.994 24.833 0.104 NA 0.027 NA
ss 1849 0 42.987 25.000 0.107 NA 0.028 NA
ee 1849 10 43.278 25.167 0.112 NA 0.030 NA
es 1849 20 43.449 25.333 0.106 NA 0.028 NA
-« 1849 30 43.743 25.500 0.103 NA 0.027 NA
«e 1849 40 43.327 25.667 0.106 NA 0.028 NA
o 1849 50 43.840 25.833 0.111 NA 0.029 NA
<« 1850 0 43.444 26.000 0.101 NA 0.027 NA
<« 1850 10 43.725 26.167 0.101 NA 0.027 NA
«s 1850 20 44.013 26.333 0.109 NA 0.029 NA
es 1850 30 43.937 26.500 0.110 NA 0.029 NA
e+ 1850 40 44.080 26.667 0.101 NA 0.027 NA
s+ 1850 50 . 44.272 26.833 0.104 NA 0.027 NA
o 1851 0 43.839 27.000 0.110 NA 0.029 NA
<« 1851 10 43.762 27.167 0.107 NA 0.028 NA
o 1851 20 43.938 27.333 0.099 NA 0.026 NA
<« 1851 30 44.401 27.500 0.104 NA 0.027 NA
e« 1851 40 43.888 27.667 10.019 NA 0.005 NA
=+ 1851 50 42.746 27.833 0 NA 0.000 NA
e+ 1852 0 42.044 28.000 0 NA 0.000 NA



MAY 1994

COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #:1

DEPTH INTERVAL: 11 FT - 17FT

MANUAL FLOW METER READING: 3.30E-02 UMIN 0.008 GAUMIN

24 HOUR CLOCK TRANS ELAPSED - FLOW FLOW FLOW FLOW
.................. T2 TIME METER 1 METER 2 METER 1 METER 2
R-MIN SEC (PSI) (MIN) (LMIN) (UMIN) (GAUMIN)  (GAL/MIN)

119 934 20 0.838 0.000 NA NA NA NA
119 934 30 1.625 0.167 NA NA NA NA
119 934 40 1.215 0.333 NA NA NA NA
19 - 934 50 0.985 0.500 NA NA NA NA
119 935 0 1.014 0.667 NA NA NA NA
119 935 10 1.576 0.833 NA NA NA NA
19 935 20 1.468 1.000 NA NA NA NA
119 935 30 1.529 1.167 NA NA NA NA
119 935 40 1.297 1.333 NA NA NA NA
19 935 50 1.195 1.500 NA NA NA NA
119 936 0 1.120 1.667 NA NA NA NA
119 936 10 1.554 1.833 NA NA NA NA
119 936 '20 1.034 2.000 NA NA NA NA
119 936 30 1.435 2.167 NA NA NA NA
119 936 40 1.117 2.333 NA NA "NA NA
119 936 50 1.028 2.500 NA NA NA NA
19 937 0 1.040 '2.667 NA NA NA NA
19 . 937 10 1.236 2.833 NA NA NA NA
119 937 20 1217 - 3.000 NA NA NA NA
119 937 30 0.962 3.167 NA NA NA NA
119 937 40 1.395 3.333 NA NA NA NA
119 937 50 1.703 3.500 NA NA NA NA
119 938 0 1.523 3.667 NA NA NA NA
19 938 10 1.529 2.833 NA NA NA NA
19 938 20 1.041 4.000 NA NA NA NA
119 938 30 1.328 4.167 NA NA NA NA
119 938 40 1.549 4.333 NA NA NA NA
119 938 50 1.060 4.500 NA NA NA NA
119 939 0 1.017 4.667 NA NA NA NA




MAY 1994

COREHOLE: PT-2

USPC1 PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 1
DEPTH INTERVAL: 11 FT - 17FT
MANUAL FLOW METER READING: 3.30E-02 UMIN 0.009 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
S T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSH (MIN) (LUMIN) (UMIN) (GAUMIN)  (GAUMIN)

119 1000 50 2.674 26.500 NA NA NA NA
119 1001 0 2.768 26.667 NA NA NA NA
119 1001 10 3.700 26.833 NA NA NA NA
119 1001 20 3.812 27.000 NA NA NA NA
119 1001 30 3.709 27.167 NA NA NA NA
119 1001 40 a.314 27.333 NA NA NA NA
119 1001 50 3.678 27.500 NA NA NA NA
19 1002 0 3.993 27.667 NA NA NA NA
19 1002 10 4.424 27.833 NA NA NA NA
119 1002 20 3.741 28.000 NA NA NA NA
119 1002 30 4.373 28.167 NA NA NA NA
119 1002 40 4.597 28.333 NA NA NA NA
119 1002 50 4.475 26.500 NA NA NA NA
119 1003 0 3.665 28.667 NA NA NA NA
19 1003 10 4.055 28.833 NA NA NA NA
19 1003 20 3.837 29.000 NA NA NA NA
119 1003 30 3.859 29.167 NA NA NA NA
119 1003 40 4.517 29.333 NA NA NA NA
119 1003 50 14.120 29.500 NA NA NA NA
119 1004 0 4.427 20.667 NA NA NA NA
119 1004 10 4.302 29.833 NA NA NA NA
119 1004 20 4.384 30.000 NA NA NA NA
119 1004 30 4.128 30.167 NA NA NA NA
19 1004 40 4.560 30.333 NA NA NA NA
119 1004 50 5.118 30.500 NA NA NA NA
119 1005 0 4.526 30.667 NA NA NA NA
119 1005 10 4.764 30.833 NA NA NA NA
119 1005 20 5.040 31.000 NA NA NA NA
19 1005 30 4.945 31.167 NA NA NA NA



MAY 1984

COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 1

DEPTH INTERVAL: 11 FT - 17FT

MANUAL FLOW METER READING: 3.30E-02 LMIN 0.009 GALMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER2 METER1  METER?2
HR-MIN SEC (PSH (MIN) (LMIN) (UMIN) (GAUMIN)  (GALMIN)

119 1010 30 5.839 36.167 NA NA NA NA
119 1010 40 5.337 36.333 NA NA NA NA
119 1010 50 5.273 36.500 NA NA NA NA
119 1011 0 5.826 36.667 NA NA NA NA
119 1011 10 5.840 36.833 NA NA NA NA
119 - 101 20 5.913 37.000 NA NA NA NA
119 101 30 5.389 37.167 NA NA NA NA
119 1011 40 5.665 37.333 NA NA NA NA
119 1011 50 6.018 37.500 NA NA NA NA
119 1012 0 5.596 37.667 NA NA NA NA
119 1012 10 5.456 37.833 NA NA NA NA
119 1012 20 5.321 38.000 NA NA NA NA
119 1012 30 5.671 38.167 NA NA NA NA
119 1012 40 5.391 38.333 NA NA NA NA
119 1012 50 12.426 38.500 NA NA NA NA
119 1013 0 25.505 38.667 NA NA NA NA
119 1013 10 40.908 38.833 NA NA NA NA
119 1013 20 37.563 29.000 NA NA NA NA
119 1013 30 35.496 39.167 NA NA NA NA
119 1013 40 32.976 39.333 NA NA NA NA
119 1013 50 30.052 39.500 NA NA NA NA
119 1014 0 27.633 39.667 NA NA NA U NA
19 1014 10 25.737 39.833 NA NA NA NA
119 1014 20 24.597 40.000 NA NA NA NA
119 1014 30 22.888 40.167 NA NA NA NA
119 1014 40 21.251 40.333 NA NA NA NA
119 1014 50 20.402 40.500 NA NA NA NA
119 1015 0 19.886 40.667 NA NA NA NA
119 1015 10 18.669 40.833 NA NA NA NA



MAY 1994

COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 1

DEPTH INTERVAL: 11 FT - 17 FT 7

MANUAL FLOW METER READING: 3.30E-02 LMIN 0.009 GALMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSh (MIN) (LIMIN) (UMIN) (GAUMIN)  (GALMIN)

119 1020 10 8.181 45.833 NA NA NA NA
119 1020 20 7.828 46.000 NA NA NA NA
119 1020 30 7.7% 46.167 NA NA NA NA
119 1020 40 7.670 46.333 NA NA NA NA
19 1020 50 8.150 46.500 NA NA NA NA
19 1021 0 8.037 46.667 NA NA NA NA
119 1021 10 8.145 46.833 NA NA NA NA
19 1021 20 8.098 47.000 NA NA NA NA
119 1021 30 7.502 47.167 NA NA NA NA
19 1021 40 7.602 47.333 NA NA NA NA
119 1021 50 7.741 47.500 NA NA NA NA
119 1022 0 6.651 47.667 NA NA NA NA
19 1022 10 7.145 47.833 NA NA NA NA
119 1022 20 6.749 48.000 NA NA NA NA
119 1022 30 7.561 48.167 NA NA NA NA
119 1022 40 7.320 48.333 NA NA NA NA
19 1022 50 6.883 48.500 NA NA NA NA
19 1023 0  7.024 " 4B.667 NA NA NA NA
119 1023 10 7.083 48.833 NA NA NA NA
19 1023 20 7.045 49.000 NA NA NA NA
119 1023 30 6.957 49.167 NA NA NA NA
119 1023 40 7.252 49.333 NA NA NA NA
119 1023 50 7.207 49.500 " NA NA NA NA
119 1024 0 6.553 49.667 NA NA NA NA
19 1024 10 6.177 49.833 NA NA NA NA
119 1024 20 6.717 50.000 NA NA NA NA
19 1024 30 6.729 50.167 NA NA NA NA
119 1024 40 6.773 50.333 NA NA NA NA
119 1024 50 6.793 50.500 NA NA NA NA



MAY 1994

COREHOLE: PT-2

TEST #: 1

DEPTH INTERVAL: 11 FT- 17FT

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

MANUAL FLOW METER READING: 3.30E-02 UMIN 0.009 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSD (MIN) (LUMIN) (UMIN) (GAUMIN)  (GAUMIN)
119 1029 50 7.497 55.500 NA NA NA NA
119 1030 0 8.003 55.667 NA NA NA NA
119 1030 10 8.393 55.833 NA NA NA NA
119 1030 20 7.534 56.000 NA NA NA NA
19 1030 30 8.384 56.167 NA NA NA NA
19 1030 40 7.926 56.333 NA NA NA NA
19 1030 50 7.884 56.500 NA NA NA NA
19 1031 0 8.286 56.667 NA NA NA. NA
119 1031 10 8.072 56.833 NA NA NA NA
119 1031 20 7.391 57.000 NA NA NA NA
19 1031 30 7.907 57.167 NA NA NA NA
19 1031 40 8.122 57.333 NA NA NA NA
119 1031 50 7.492 57.500 NA NA NA NA
19 1032 0 7.200 57.667 NA NA NA NA
119 1032 10 7.791 57.833 NA NA NA NA
19 1032 20 8.058 58.000 NA NA NA NA
19 1032 30 7.168 58.167 NA NA NA NA
19 1032 40 7.752 58.333 NA NA NA NA
119 1032 50 7.335 58.500 NA NA NA NA
19 1033 0 7.366 58.667 NA NA NA NA
19 1033 10 7.902 58.833 NA NA NA NA
19 1033 20 8.130 59.000 NA NA NA NA
119 1033 30 7.995 50.167 NA NA NA NA
119 1033 40 7.323 59.333 NA NA NA NA
119 1033 50 6.887 59.500 NA NA NA NA
19 1034 0 6.902 59.667 NA NA NA NA
19 1034 10 7.090 59.833 NA NA NA NA
119 1034 20 7.290 60.000 NA NA NA NA
19 1034 30 7.618 60.167 NA NA NA NA



APPUED PRESSURE (PSI)
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TRANSDUCER PLOT T—2
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MAY 1994

COREHOLE: PT-2
TEST #: 2
DEPTH INTERVAL: 16 FT - 22 FT

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

9.500

MANUAL FLOW METER READING: 1.10E-02 LUMIN 0.003 GALMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW _FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSI) (MIN) (LUMIN) (LUMIN) (GALMIN)  (GAUMIN)
119 1104 50 7.723 4.833 NA NA NA NA
119 1105 0 7.658 5.000 NA NA NA NA
119 1105 10 7.655 5.167 NA NA NA NA
119 1105 20 7.731 5.333 NA NA NA NA
119 1105 30 7.674 5.500 NA NA NA NA
119 1105 40 7.854 5.667 NA NA NA NA
119 1105 50 8.674 5.833 0.002 NA 0.001 NA
19 1106 0 8.633 6.000 0.000 NA 0.000 NA
119 1106 10 8.638 6.167 0.005 NA 0.001 NA
119 1106 20 8.763 6.333 0.024 NA 0.006 NA
119 1106 30 8.002 6.500 0.026 NA 0.007 NA
119 1106 40 8.179 6.667 0.249 NA 0.066 NA
119 1106 50 8.781 6.833 1.080 NA 0.285 NA
119 1107 0 10.170 7.000 0.673 NA 0.178 NA
119 1107 10 9.385 7.167 0.07 NA 0.019 NA
119 1107 20 10.180 7.333 0.000 NA 0.000 NA
119 1107 30 10.329 '7.500 0.001 NA 0.000 NA
119 1107 40 9.930 7667 0.005 NA 0.001 NA
119 . 1107 50 9.925 7.833 0.002 NA 0.001 NA
119 1108 0 9.587 8.000 NA NA NA NA
119 1108 10 9.801 8.167 NA NA NA NA
119 1108 20 9.760 8.333 NA NA NA NA
119 1108 30 10.086 8.500 NA NA NA NA
119 1108 40 10.049 8.667 NA NA NA NA
119 1108 50 10.487 8.833 NA NA NA NA
119 1109 0 10.633 9.000 0.004 NA 0.001 NA
119 1109 10 10.636 - 8.167 NA NA NA NA
119 1109 20 10.544 9.333 NA NA NA NA
119 1109 30 10.775 NA NA NA NA



MAY 1994

COREHOLE: PT-2

TEST #: 2

DEPTH INTERVAL: 16 FT- 22FT

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

MANUAL FLOW METER READING: 1.10E-02 UMIN 0.003 GAUMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PS1) (MIN) - (LUMIN) (LUMIN) (GAUMIN)  (GAUMIN)
19 1114 30 9.767 14.500 NA NA NA NA
119 1114 40 9.831 14.667 NA NA NA NA
119 1114 50 9.641 14.833 NA NA NA NA
119 1115 () 10.428 15.000 NA NA NA NA
119 1115 10 9.207 15.167 NA NA NA NA
119 1115 20 .9.949 15.333 NA NA NA NA
19 1115 30 9.179 15.500 NA NA NA NA
19 1115 40 9.643 15.667 NA NA NA NA
119 1115 50 9.252 15.833 NA NA NA NA
119 1116 0 9.969 16.000 NA NA NA NA
119 116 10 9.814 16.167 NA NA NA NA
19 116 20 9.856 16.333 NA NA NA NA
119 1116 30 9.094 16.500 NA NA NA NA
119 1116 40 9.270 16.667 NA NA NA NA
119 1116 50 9.661 16.833 NA NA NA NA
119 117 0 9.165 17.000 NA NA NA NA
119 1117 10 9.352 17.167 NA NA NA NA
119 1m7 20 8.791 117.333 NA NA NA NA
119 1117 30 9.802 “17.500 NA NA NA NA
119 117 40 8.865 17.667 NA NA NA NA
119 117 50 9.835 17.833 NA NA NA NA
119 1118 0 9.995 18.000 "0.002 NA 0.001 NA
19 118 10 9.911 18.167 0.030 NA 0.008 NA
19 1118 20 9.379 18.333 0.078 NA 0.021 NA
119 1118 30 9.967 18.500 0.091 NA 0.024 NA
119 1118 40 10.148 18.667 0.067 NA 0.018 NA
119 1118 50 9.905 18.833 0.053 NA 0.014 NA
119 1m9 0 10.001 19.000 0.041 NA 0.011 NA
119 1118 10 10.438 19.167 0.034 NA 0.009 NA



MAY 1994

COREHOLE: PT-2

USPCI PACKER TESTING

LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 2

DEPTH INTERVAL: 16FT - 22FT

MANUAL FLOW METER READING: 1.10E-02 LMIN 0.003 GAUMIN '

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSY) (MIN) (LUMIN) (L/MIN) (GAUMIN)  (GAUMIN)

119 1124 10 11.307 24.167 0.006 . NA 0.002 NA
119 1124 20 11.857 24.333 0.008 NA 0.002 NA
119 1124 30 11.373 24.500 NA NA NA NA
119 1124 40 11.986 24.667 0.006 NA 0.002 NA
119 1124 50 11.635 24.833 0.008 NA 0.002 NA
119 1125 0 11.861 25.000 0.009 NA 0.002 NA
119 1125 10 12.047 25.167 0.008 NA 0.002 NA
119 1125 20 12.016 25.333 0.011 NA 0.003 NA
19 1125 30 12.646 25.500 0.013 NA 0.003 NA
119 1125 40 12.062 25.667 0.007 NA 0.002 NA
119 1125 50 12.249 25.833 0.008 NA 0.002 NA
119 1126 0 12.249 26.000 0.006 NA 0.002 NA
119 1126 10 12.804 26.167 0.009 NA 0.002 NA
119 1126 20 12.753 26.333 0.009 NA 0.002 NA
119 1126 30 12.430 26.500 0.011 NA 0.003 NA
119 1126 40 12.671 26.667 0.011 NA 0.003 NA
119 1126 50 12.400 26.833 0.006 NA 0.002 NA
119 - 1127 0 12.597 27.000 0.007 NA 0.002 NA
119 1127 10 13.140 27.167 0.008 NA 0.002 NA
119 1127 20 12.663 27.333 0.007 NA 0.002 NA
119 1127 30 13.543 27.500 0.008 NA 0.002 NA
119 1127 40 13.037 27.667 , 0.012 NA 0.003 NA
119 1127 50 13.297 27.833 0.011 NA 0.003 NA
119 1128 0 13.389 28.000 0.007 NA 0.002 NA
119 1128 10 12.888 28.167 0.011 NA 0.003 NA
119 1128 20 13.433 28.333 0.011 NA 0.003 NA
119 1128 30 13.821 28.500 0.011 NA 0.003 NA
119 1128 40 13.642 28.667 0.009 NA 0.002 NA
119 1128 50 13.450 28.833 0.013 NA 0.003 NA



APPLIED PRESSURE (Psi)

COREHOLE PT—2 (16 FT TO 22 FT)

TRANSDUGER PLOT T—2
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MAY 1994

COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #: 3

DEPTH INTERVAL: 29 FT - 35 FT

MANUAL FLOW METER READING: " 1.38E-01 UMIN 0.036 GALUMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
............... T2 TIME METER1 METER 2 METER 1 METER 2
HR-MIN SEC (PSY (MIN) (LMIN) (UMIN) (GAUMIN)  (GALMIN)

119 1155 10 13.909 4.833 0.038 NA 0.010 NA
119 1155 20 14.443 5.000 0.060 NA 0.016 NA
119 1155 30 14.229 5.167 0.059 NA 0.016 NA
119 1155 40 14.047 5.333 0.080 NA 0.021 NA
119 1155 50 14.763 5.500 0.105 NA 0.028 NA
19 1156 0 14.670 5.667 0.123 NA 0.032 NA
119 1156 10 14.827 5.833 0.151 NA 0.040 NA
19 1156 20 15.044 6.000 0.170 NA 0.045 NA
19 1156 30 15.743 6.167 0.179 NA 0.047 NA
119 1156 40 15.885 6.333 0.189 NA 0.050 NA
19 1156 50 15.398 6.500 0.175 NA 0.046 NA
19 1157 0 16.207 6.667 0.119 NA 0.031 NA
19 1157 10 15.756 6.833 0.101 NA 0.027 NA
19 1157 20 16.458 7.000 0.117 NA 0.031 NA
119 1157 30 16.543 7.167 0.125 NA 0.033 NA
119 1157 40 15.910 7.333 0.131 NA 0.035 NA
119 1157 50 16.499 7.500 0.133 NA 0.035 NA
119 1158 0 17.163 7.667 0.135 NA 0.036 NA
119 1158 10 17.332 7.833 0.136 NA 0.036 NA
119 1158 20 17.223 8.000 0.140 NA 0.037 NA
119 1158 30 17.357 8.167 0.145 NA 0.038 NA
119 1158 40 16.882 8.333 0.148 NA 0.039 NA
119 1158 50 17.362 8.500 - 0.148 NA 0.039 NA
19 1159 0 17.615 8.667 0.149 NA 0.039 NA
119 1159 10 17.672 8.833 0.150 NA 0.040 NA
119 1159 20 18.135 9.000 0.150 NA 0.040 NA
119 1159 30 18.528 9.167 . .0.149 NA 0.039 NA
119 1159 40 18.192 9.333 0.149 NA 0.039 NA
119 1159 50 18.301 9.500 0.150 NA 0.040  NA



MAY 1994

COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

943-3628

TEST #:3
DEPTH INTERVAL: 29 FT - 35FT
~ MANUAL FLOW METER READING: 1.38E-01  LMIN 0.036 GALMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSh (MIN) (UMIN) (LMIN) (GAUMIN)  (GAUMIN)
19 1204 50 24.491 14.500 0.143 NA 0.038 NA
119 1205 0 24,502 14.667 0.143 NA 0.038 NA
19 1205 10 24.299 14.833 0.142 NA 0.037 NA
119 1205 20 24.452 15.000 0.143 NA 0.038 NA
18 1205 30 24.469 15.167 0.143 NA 0.038 NA
119 1205 40 24.905 15.333 0.143 NA 0.038 NA
19 1205 50 24.851 15.500 0.142 NA 0.037 NA
119 1206 0 25.488 15.667 0.142 NA 0.037 NA
19 1206 10 25.125 15.833 0.142 NA 0.037 NA
119 1206 20 25.89 16.000 0.142 NA 0.037 NA
19 1206 30 26.208 16.167 0.139 NA 0.037 NA
19 1206 40 26.186 16.333 0.140 NA 0.037 NA
119 1206 50 26.455 16.500 0.142 NA 0.037 NA
119 1207 0 26.275 16.667 0.139 NA 0.037 NA
119 1207 10 26.508 16.833 0.139 NA 0.037 NA
19 1207 20 26.522 17.000 0.140 NA 0.037 NA
119 1207 30 26.632 17.167 0.138 NA 0.036 NA
119 1207 40 26.863 17.333 0.138 NA 0.036 NA
119 1207 50 27.453 17.500 0.139 NA 0.037 NA
119 1208 0 27.163 17.667 0.139 NA 0.037 NA
119 1208 10 27.929 17.833 0.138 NA 0.036 NA
19 1208 20 27.757 18.000 ©0.139 NA 0.037 NA
119 1208 30 28.100 18.167 0.139 NA 0.037 NA
19 1208 40 27.804 18.333 0.138 NA 0.036 NA
119 1208 50 28.704 18.500 0.138 NA 0.036 NA
119 1209 0 28.633 18.667 0.138 NA 0.036 NA
119 1209 10 28.736 18.833 0.138 NA 0.036 NA
19 1209 20 28.337 18.000 0.136 NA 0.036 NA
19 1209 30 29.279 19.167 0.137 NA 0.036 NA



APPLIED PRESSURE (PSI)
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COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

TEST #: 4

DEPTH INTERVAL: 66 FT - 72FT

MANUAL FLOW METER READING: NA UMIN NA GALMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
cecceammmeen - T2 TIME METER 1 METER2  METER1  METER2
HR-MIN SEC (PSH (MIN) (UMIN) (UMIN)  (GAUMIN)  (GALMIN)

119 1252 50 125.660 5.000 NA NA NA NA
119 1253 0 125.230 5.167 NA NA NA NA
119 1253 10 NA 5.333 NA NA NA NA
119 1253 20 123.680 5.500 NA NA NA NA
119 1253 30 121.360 5.667 NA NA NA NA
119 1253 40 121.070 5.833 NA NA NA NA
119 1253 50 121.480 6.000 NA NA NA NA
119 1254 0 121.420 6.167 NA NA NA NA
19 1254 10 119.310 6.333 NA NA NA NA
119 1254 20 113.920 6.500 NA NA NA NA
19 1254 30 101.030 6.667 NA NA NA NA
119 1254 40 111.080 6.833 NA NA NA NA
119 1254 50 111.270 7.000 NA NA NA NA
19 1255 0 108.340 7.167 NA NA NA NA
119 1255 10 110.840 7.333 NA NA NA NA
119 1255 20 109.100 7.500 NA NA NA NA
119 1255 30 106.970 7.667 NA NA NA NA
119 1255 40 106.510 7.833 NA NA NA NA
119 1255 50 106.280 - 8.000 NA NA NA NA
119 1256 0 105.690 8.167 NA NA NA NA
119 1256 10 106.210 8.333 NA NA NA NA
119 1256 20 103.450 8.500 NA NA NA NA
119 1256 30 101.850 8.667 NA NA NA NA
119 1256 40 103.180 8.833 NA NA NA NA
119 1256 50 104.410 9.000 NA NA NA NA
119 1257 0 103.460 9.167 NA NA NA NA
119 1257 10 . 103.520 9.333 NA NA NA NA
119 1257 20 103.780 9.500 NA NA NA NA
119 1257 30 103.500 19.667 NA NA NA NA
119 1257 40 101.170 9.833 NA NA NA NA



COREHOLE: PT-2

USPC!I PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

TEST #: 4

DEPTH INTERVAL: 66 FT - 72 FT

MANUAL FLOW METER READING: NA  UMIN NA GALMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER1 METER 2 METER 1 METER 2
HR-MIN SEC (PSI) (MIN) (L/MIN) (UMIN) (GAUMIN)  (GAUMIN)

119 1302 50 97.786 15.000 NA NA NA NA
119 1303 ] 97.331 15.167 NA NA NA NA
119 1303 10 98.088 15.333 NA NA NA NA
119 1303 20 98.223 15.500 NA NA NA NA
119 1303 30 96.977 15.667 NA NA NA NA
119 1303 40 97.468 15.833 NA NA NA NA
19 1303 50 97.779 16.000 NA NA NA NA
119 1304 0 96.676 16.167 NA NA NA NA
119 1304 10 97.104 16.333 NA NA NA NA
119 1304 20 97.096 16.500 NA NA NA NA
119 1304 30 96.717 16.667 NA NA NA NA
119 1304 40 97.183 16.833 NA NA NA NA
119 1304 50 95.749 17.000 NA NA NA NA
119 1305 0 96.855 17.167 NA NA NA NA
19 1305 10 97.226 17.333 NA NA NA NA
119 1305 20 96.459 17.500 NA NA NA NA
19 1305 . 30 96.490 17.667 NA NA NA NA
119 1305 40 96.439 17.833 NA NA NA NA
119 1305 50 96.560 18.000 NA NA NA NA
119 1306 0 96.904 18.167 NA NA NA NA
119 1306 10 96.513 18.333 NA NA NA NA
119 1306 20 96.187 18.500 NA NA NA NA
119 1306 30 96.300 18.667 NA NA NA NA
119 1306 40 95.242 18.833 NA NA NA NA
119 1306 50 96.010 18.000 NA NA NA NA
119 1307 0 96.037 19.167 NA NA NA NA
119 1307 10 95.958 19.333 NA NA NA NA
119 1307 20 96.118 - .19.500 NA NA NA NA
119 1307 30 95.556 19.667 NA NA NA NA
119 1307 40 95.115 19.833 NA NA NA NA



COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

TEST #: 4

DEPTH INTERVAL: 66 FT - 72FT

MANUAL FLOW METER READING: NA UMIN NA GALMIN *

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSH (MIN) (LMIN) (LUMIN) (GAUMIN)  (GALMIN)

119 1312 50 91.998 25.000 NA NA NA NA
119 1313 0 91.970 25.167 NA NA NA NA
119 1313 10 92.249 25.333 NA NA NA NA
19 1313 20 92.224 25.500 NA NA NA NA
119 1313 30 91.956 25.667 NA NA NA NA
119 1313 40 91.861 25.833 NA NA NA NA
119 1213 50 92.315 26.000 NA NA NA NA
119 1314 0 92.183 26.167 NA NA NA NA
119 1314 10 91.850 26.333 NA NA NA NA
119 1314 20 91.695 26.500 NA NA NA NA
119 1314 30 92.122 26.667 NA NA NA NA
19 1314 40 91.488 26.833 NA NA NA NA
19 1314 50 91.658 27.000 NA NA NA NA
19 1315 0 91.516 27.167 NA NA NA NA
19 1315 10 91.593 27.333 NA NA NA NA
119 1315 20 91.353 27.500 NA NA NA NA
119 1315 30 90.638 27.667 NA NA NA NA
119 1315 40 91.006 27.833 NA NA NA NA
19 1315 50 90.504 28.000 NA NA NA NA
1ng 1316 0 91.161 28.167 NA NA NA NA
119 1316 10 91.564 28.333 NA NA NA NA
119 1316 20 90.777 28.500 NA NA NA NA
119 1316 30 91.075 28.667 NA NA NA NA
119 1316 40 91.426 28.833 NA NA NA NA
119 1316 50 90.588 29.000 NA NA NA NA
19 1317 0 90.494 29.167 NA NA NA NA
119 1317 10 90.763 29.333 .NA NA NA NA
119 1317 20 90.243 29.500 NA NA NA NA
119 1317 30 91.072 29.667 NA NA NA NA
119 1319 0 90.428 31.167 NA NA NA NA



COREHOLE: PT-2

USPCI PACKER TESTING
LONE MOUNTAIN FACILITY

WAYNOKA, OKLAHOMA

TEST #:. 4

DEPTH INTERVAL: 66 FT - 72 FT

MANUAL FLOW METER READING: NA LMIN NA GAUMIN

24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW FLOW
................ ‘T2 TIME METER 1 METER 2 METER 1 METER 2
HR-MIN SEC (PSD) (MIN) (UMIN) (UMIN) (GAUMIN)  (GALMIN)

119 1350 0 45.368 62.167 NA NA NA NA
119 1351 0 45.696 63.167 NA NA NA NA
119 1352 0 45.694 64.167 NA NA NA NA
19 1353 0 45.757 65.167 NA NA NA NA
119 1354 0 45.728 66.167 NA NA NA NA
119 1355 0 45.827 67.167 NA NA NA NA
119 1356 0 46.133 68.167 NA NA NA NA
19 1357 0 45.889 69.167 NA NA NA NA
19 1358 0 45.850 70.167 NA NA NA NA
19 1359 0 45.859 71.167 NA NA NA NA
119 1400 0 45.883 72.167 NA NA NA NA
19 1401 0 45,989 73.167 NA NA NA NA
19 1402 ] 45.946 74.167 NA NA NA NA
19 1403 0 46.408 75.167 NA NA NA NA
19 1404 0 45.955 76.167 NA NA NA NA
119 1405 0 45.721 77.167 NA NA NA NA
119 1406 0 45.852 78.167 NA NA NA NA
119 1407 0 45.958 79.167 NA NA NA NA
119 1408 0 45.774 80.167 NA NA NA NA
119 1409 0 45.347 81.167 NA NA NA NA
119 1410 0 45.251 82.167 NA NA NA NA
119 1411 0 45.321 83.167 NA NA NA NA
119 1412 0 45.297 84.167 NA NA NA NA
119 1413 ] 45.226 85.167 NA NA NA NA
119 1414 0 45.106 86.167 NA NA NA NA
119 1415 0 45.140 87.167 NA NA NA NA
119 1416 0 45.243 88.167 NA NA NA NA
119 1417 0 45.174 89.167 NA NA NA NA
119 1418 0 45.126 90.167 NA NA NA NA
119 1419 0 45.142 91.167 NA NA NA NA



USPCI PACKER TESTING
LONE MOUNTAIN FACILITY
WAYNOKA, OKLAHOMA

COREHOLE: PT-2

TEST #: 4

DEPTH INTERVAL: 66 FT - 72FT

MANUAL FLOW METER READING: NA LUMIN NA GALMIN
24 HOUR CLOCK TRANS ELAPSED FLOW FLOW FLOW

................ T2 TIME METER 1 METER 2 METER "

HR-MIN SEC (PSY) (MIN) (L/MIN) (LMIN) (GALMIR

119 1450 0 43.278 122.167 NA NA {

119 1451 0 43.316 123.167 NA NA |

119 1452 0 43.308 124.167 NA NA

119 1453 0 43.148 125.167 NA NA

119 1454 0 43.275 126.167 NA NA

119 1455 0 43.021 127.167 NA NA

119 1456 0 43.039 128.167 NA NA

119 1457 0 42.791 129.167 NA NA

119 1458 0 41,943 130.167 NA NA

119 1459 0 41514 131.167 NA NA



900 i
[{"8 .4}
(140 44]
coo cvi
[ 18 14
ssccvi
vt ol
olocrt
9C 038
wiert
{09094
oco 18t
({14 13
12049
[ 11
%L 991
({224 1)
908 198
scoct
994 883

14 1)
(113 1]
teovel
yc el
[ &1

e [ 14 eoecs to00 ooucos  OF 11 ] L]
1> &4 Toie TR 009 0 osl’cot OF 14} ] [
anre [ 14 crect: ccce ats ol O 14} ] []
[~ 144 [ 1] o0 6c L1y ] ocopcOl O 192 ] °
osce o oL L 1] oivrol 08 0Lt . [}
toce oz e (-] ] (TN T 4 . 0%t ] -]
el (313 e wee oseiol OF [} ) [ ]
(7134 o LY [ 1] ovcol  oF (.71} ] [
woce [ sc.ar ccco oigo0l O3 o9zt ] ]
[T24 ool (1% 47 tore os9wl O [ 1) ) L
(174 ool 1990 ©000 cszool  O9 99y [} ®
oczt ol wort 32 ¥ 019008 O® {11 ) [
ol [ 01°¢ve o902 o000t OF o8zl [} °
e o9 toR 009'L ocos'008 O (111 ' °
orie [ ) o oSt et ove'oll O} 2924 ] °
"nie ot Lot [L1Y] ovcool O (3313 ] °
(Y1} ozt c0¢se 000'd oLl 0o (11} ) [
woe o (1Y (-1 ] oI ov vezy 3 (]
oot oot ecces te0® oco'tos  OF (1) [} (]
el ] [1Y--4 [ 1] ozo¢it O el ] °
[~ oYY [ ez teco oicois O [, 7] ) [
o) ol ovost wro oyier o veZi [} [
et [ ] zo 0ot 0000 cavizs 09 ozl ) °
080y [ ] oL (<% ] oot ov [ 74} ) [
14 or vE ol 13 1] ceciZs  OF (514} ] [}
uvi oc oL'98Z 0099 osocLs  of (311 ] []
et or wing (1] v o et ' °
00} ot (Y 19 oszs © (314} ' °
. v ©00'9 cooZl 0D 024 ) [

e scoy ccoczt v (314} ' ]

viNg 00 oop'i2t o [i 4} ' [}

wne cos v ocvels O <110 ) ®

v (14 ovize 08 T9ch [} ]

vine Wy co1ois O 2419 ' ]

Wi 000" cortis 0D (11 3 [}

e (3> X coevis Ov 111 ) °

wing 189°C . ore'els  OC 1928 ] []

e o9t {0800 o ({14 [} ]

ving ccce 962 8 o T79) ) []

viNg 1Y 3 e09 8L ° (171} 3 (]

wing 0c0'¢ zovet ] 1} } []

wine ccot ot or ol [} [

ving ey ceet ot 11 . °

N 009’2 ot [ N 1) [ ]

viNg et et ot [ 14} ' ®

e e o1ty [} (1] ' [ ]

wine 0002 (71%:4 ] (121} ) ]

viNe cco'h 1Y o oves ' (]

ving 9 or' i [ 3 [171) [} ]

wing 009t i [ ovei \ ]

viNg ({14} eoc o [121) ] °

wing TN zoote ° (124} ' [}

viNg ©00't 880'(L [ ] (121} ] ]

ving (-1 (17 ¥4 or 121} [ []

wine 1990 ot ot ovet ' [}

vINg 0030 eoz'¢t oL (1713 ' [

v ccco ncit [ ovZs ) [ ]

viNe oo weoie ° ores - ! [

ving 000 ccee [} o [} []

(] ey us Lava tel) s W AvVO snivie
u 001 ul ™ ey & 183
NOW 344 3ONI9 vl Q154v13
113 "oH QV3H DNAIKG VLI = (T'RE SIBATVNY
1KI® NOILVITHNGSS Biid 40 8L = ©O'9 oNS NS

OsW'LH QvIH JiViS = 098

HIINGSNVLEL 300N

23/%D 60300

® ALIALLINGNOD NUYWROAH

o'e oe oo ose 60-300'1
os)
Toot & &vi VIRooY WuW
“SIWA 13804 HUVH
ws v = QoM MOT4 ONOIIS
ws e = QG4 MOTS 1581
° 1] L) ) 4 Q31V1420 UINVY @
[ -] L 1 ) e M40 AWA 'L
] (24 L1} [} [ QIS0 IAWA S
] 114 (1} ) e MO IAWA D
] o (13 ) e 3801 AWA 'Y
9 or (2} ' L) MO IAWA C
[ oy - (1 ) 4 aQNVLIN UINIVE E
o 114 113 ] 4 QIS0 JANWA 'L
o (1 113 1] . 4nils 1631 0
sivie
238 L U Ava fi213
g [ ¥ 43 oot YINIV4 WKOLLO0 O30 E
vINg oo [ 2713 SIS NIIALIN L
ViNS 00’19 oo'Le ¥INIVS JO1 INCEY |
0sn 19 50819 u HITWNN
NOLLVAIYS HI430 HI420 710NV ¥3IoNn
S313030 000 : WWIHLEIA WO JIONY
WAL VNG I WIVAS IOHVAIT)
20} MOVI3 1334 008 I WlLVAA OL HiId20
WNLE YIS ving SO/201 A
‘14 00 '+ QMBI HIONT
‘44 CO% o144 ©O00 (508) 3INDZ Q31831
1 RANHE E-1d “ON 4618



MIDOLE TRANSDUCEA
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800 o TRA[ OF PRESSURZATION PR}
223.27 = ONITIAL DRIVING HEAD o, (FT)
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S1APSED TOAE SINCE PRESSURIZATION DRIVING
1 1™E "2 m 100 tn HIAD, M
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06.146 20197 21070 010 2969 124 702
06472 20333 220.64 020 2984 126 840
"2 20.8500 211.68 930 2 968 122,004
94670 70 087 218.47 040 2973 an
96 003 20 833 21064 050 2070 124 842
s 90 21.000 219 40 000 2.082 124 300
03 s02 0n.107 210.60 00 2.087 121,083
o3 062 21333 2708 980 2001 122062
04.280 21 500 2170 50 2 000 122.704
93.874 21.007 210 30 1000 3.000 121.360
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APPENDIX 3.9

BOREHOLE GROUNDWATER RECOVERY RATE
RESULTS




APPENDIX E-7

RF! PHASE Il
GROUNDWATER RECOVERY RATES IN BORINGS
SAMPLE NO. | BORING | DEPTH DRY [OVERNIGHT | 2HRS 1 HR INSTANT
(FEET) _

P2-T1-1.25 P2-T1-1 25 XX
N/S P2-T1-1 50 XX

P2-T1-1.60 _ |P2-T1—1 60 XX
P2—T1-1.65___|P2—T1—1 65 XX

P2—T1-1.70 _ |P2-Ti-1___| 70 | XX
P2—T11-1.80___ |P2-T1—1 80 — XX
P2-T12-3.15__ |P2-12-3 15 XX
P2-T2-3.05__ |P2-12-3 25 XK
[P2-T2-8.35 __ [P2—T2-3 35 e XK

P2-12-3.45 _ |P2-12-3 45 - XX
N/S P2—T12-3 55

N/S P2-12-8 ~ 65

N/S P2-T12-3 75

P2-12-8B.15__|P2-T12-4 15

P2—T2-3A.15 _|P2—-T2-5 15

P2—13-2.20 _ |P2-T13-2 20

P2-12-6.20 _ |P2-12-6 —_ 20

P2-T12-6.30___|P2-12-6 30

P2—12-6.40 __ |P2-12-6 a0_

N/S P2-13-4 20

P2—T13-4.30___|P2-13-4 30

N/S P2-T3-4 40

N/S P2—13—4 70

P2-12-715 _|P2-12-7 15

N/S P2—T12-7 _ 25

IN/S P2—12-7 35

[Po-T2-7.45 _ |P2-T2—7___| 45

P2—T2-6.156__ |P2-12-8 15

P2-13-1.30___ |P2—13-1 30

P2—13-1.40 _ [P2—13-1 40

P2-13-1.50 _ [P2—T13—1 50

P2-T12-9.20 _ |P2-12-9 20

P2—12-0.30__ |P2-T12-9 30

P2—12-10.20__ [P2-12-10 20

N/S P2-12-10 30

P2—T2—11.17 _|P2—12-11 17

P2—T2-12.20 _|P2—12-12 | 20

P2-T12—14.20 _|P2—12-14 20

N/S P2—T2-13 20_

P2—12-16.30 _|P2-12-16 30

P2—12-15.30__|P2—12-15 30
{P2-13-3.20 _ |P2-T13-8 20

P2-T12-2.20 __|P2-T12-2 20

P2-T3-6.20 _ |P2-13-6 | 20

N/S P2-18-5 20

P2-13-5.80___|P2-13-5 30

P2—T2-17.20 _|P2-T2-17 20

P2-T2-18.20 |P2-T2-18 20

P2-13-7.30 _|P2-13-7 30

N/S_ P2—13—7 40

N/S P2-T3-7 50




APPENDIX E~7

|  RFIPHASEI
GROUNDWATER RECOVERY RATES IN BORINGS

SAMPLE NO. | BORING DEPTH | DRY OVERNIGHT | 2 HRS 1 HR INSTANT
, (FEET)

P2-12-1.20 P2-12-1 20 , ' — 1. XX

N/S P2-T2-1 30 e _

N/S P2-T12-1 40 T s K, b i}

P2-12-1.50 P2—T12-1 50 XX

P2-T3-8.20 P2-T3-8 20 , SE Rk

P2-T4-1.20 P2-T4-1 20 , T XX _

P2-T4-1.30 P2-14-1 30

N/S P2-T4-1 40

N/S P2-T4-1 50

N/S P2-T4-1 60

N/S P2-12-20 18

P2—-12-20.20 |P2-T2-20 18.5

P2-T12-21.20 |P2-T2-21 ~ 20

P2-T3-9.43 RFI-3B. 43

P2-13-9A.43 |P2-T3-9 43

P2-13-98.23 |RFI-3A 23

PT—1.80 PT-1 80

PT-2.25 PT-2 ] 25

PT-2.80 PT-2 — 80

RFI—4A.20.5 RFI-4A 20.5

RFI—-4B.41 RF1-4B 41

RFi-7.18 RFI-7 18

RFI-5.20 RFI-5 20

RFI-2A.25 TRFI—2A — 25

NIS P2-T6-1 20

P2-T6-1.30 P2-T6-1 ~ 80

P2-1T6-1.40 P2-16—-1 40

P2-76-1.50 P2-T6-1 50

P2—-16-1.60 P2-T6-1 60

P2-T6-1.70 P2-T6-1 70

P2-T6-1.80 P2-T6-1 ~ 80

P2-T13-1020 |P2-T3-10 20

P2-T13~-11.20 |P2-T3-11 20

P2-T2-12.20 {P2-T3-12 20

NS = Not Samples



1.83 ¢
0.01
0.01
0.05 1
0.19 1

(FT/YEAR)

TABLE E-6.11
SEEPAGE VELCCITY |
0.46 i1 1.76E-06 !

0,01 &1 4.B1E-08
0.05 ii 1.8B1E-07 |

€ 0.01 11 5.75E-09 ¢
€ 0,01 it 1.06E-08 |

(FT/YEAR)!! (CH/SEC)

DARCIAN  VELOCITY i:

¢ 0.15 ¢ 8.02E-08 i1 1.20E-08

(CM/SEC) 1} (cn/SEci

K

0.15 ¢ 2.94€-06 11 4,416-07 !
0.15 | 9.58E-09 1 1.44E-09 !
0.15 ¢ 1.76E-08 !t 2.64E-09 !
0.18 | 2.52E-07 !} 4.54E-08 !

{GRADIENT 1

RATE
1! 2,11 10.310 |

FEET | DAYSIFT/DAYIGL/DAY!

31 2.25 10,330 !
31 10,03 10,004 |
3L 1.59 10,234 |
311076 10112 |

RECOVERY

6.75 !
.00 !
o771
23.66

1 23.23

1

SHALLOW
(UNCONFINED AQUIFER)

SHALLON
(UNCONFINED AQUIFER)

SHALLOW
(UNCONFINED AQUIFER)

INTERMEDIATE

(UNCONF INED AQUIFER)

SHALLOW
(UNCONFINED AQUIFER)

SHALLOW
(UNCONFINED AQUIFER)

TABLE SUMKARIZING-

DARCIAN AND SEEPAGE VELOCITIES

1HH-1A

WELL !
1]

Enu4ts
1MH-1C
L]

{NH-24
-2

(UNCONFINED AQUIFER)
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- - [ - -
uy ~ -~ —
-— - Pep— [R— " - ma - - ma - ——
-3 o~ [ § -—
-— - O o™~
.. - - -
< =4 (=4 L=
~ (- -] [~ -] ™~
> (=3 < L4 13
[] 1 t [] 1n
.y w LA w n
wn -— 2] o u
., ™ o 'z} o
- - - .
- -t o™ o~
W ~ ~ [¥-3
¢ 17 #F 0T
w w s w
- ~ 0 o n
(=4 - ~ - n
- ] - - - "
| e S PP -— - _— - —-—— - - ee == =-
- - 1 -— > - -— -~
- - [] - » - - -
o =4 “ (=4 (=4 (=] o L=
~ “ ~ ~ ~ ~
n 1
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(=] (=] (=] . (=] (=] (=] [T =1
w e - = w = w o - = w e g
. s - W r W P gy} el X W X
- =< =22 o 2 o x= < X I o x I o
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SHALLOW
(UNCONFINED AQUIFER)
SHALLOW
(UNCONFINED AQUIFER)

HW-4A2
tHH-4A3



TABLE SUWMARIZING-
DARCIAN AND SEEPAGE VELOCITIES

TABLE E-6.11

RECUVER&V

-

SEEPAGE VELOCITY !

DARCIAN VELOCITY

K

1GRADIENT 1==3==:

RATE

FEET § DAYSIFT/DAYIGL/DAY:

ID

WELL |

(FT/YEAR)

(CH/SEC) |1 (CH/SEC) ! (FT/YEAR)!! (CM/SEC)

INTERMEDIATE
(UNCONFINED ABUIFER)

1HH-5A1

NW-4B2 1

~ SHALLOW
(UNCONF INED AQUIFER)

{-SBI ©

INTERHEDIATE
(UNCONF INED AQUIFER)

6.02€-07

0.16

SHALLOW
(UNCONF INED AQUIFER)

HW-3A2

0.62 1

0.03 i 5.02E-06 it 1,51E-07 .

14,03 ¢

217,01 11.030 ¢

INTERHEDIATE
(UNCONFINED AQUIFER)

INH-5B2 |

€0.03 1

12.19 1

]
1

42 1 0.29 10,043 1

71.30

JBBE-05 ! 1.76E-06 !

2.50 |

0.03 1

SHALLOW
(UNCONFINED ABUIFER)

H, L

1.83 11 7.06E-06 !

310.83 10,122 ¢

.
- ¢

0.01 11 4.40E-08 !

L) bl 5

0.03 ¢ 3.67E-07 ! 1.106-08 ¢

911,01 0.148 !

SSSSss=

Q‘ He-6B

0.05

9.13 1

SHALLOW H

(UNCONFINED AQUIFER)

INTERMEDIATE
(UNCONFINED AQUIFER)

€ 0.03 :

40 } 0.11 10.016

4.51 |

a~6C

0.04 1

12,63 |

SHALLOW
(UNCONFINED AQUIFER)

0.01 i1 3.36E-08 |

49 10,072 1

2!

MN-8AL |

0.03 | 2.80E-07 i 8.40E-09 !

40 ¢ 0.03 10,007 :

1.88 ¢

INTERMEDIATE
(UNCONFINED AQUIFER)

:HH-BBf d

€ 0.03 1

SHALLON
(UNCONFINED AGUIFER)

MR-8A2 |

‘MN-8B2 |

INTERHEDIATE
(UNCONF INED AQUIFER)

1,52 1 5.86E-06 !

11 0.46 10.067 |

6.06 |

0.02  7.326-05 1! 1.46E-06 !

0.46 |

SHALLOW
(UNCONFINED AGUIFER)

{ME-10A |

< 0.02

¢ 1.0003 1

DRY | 40

{HH-10B |

INTERHEDIATE
(UNCONFINED AQUIFER)

7.89 1

0.04

0.01 17 3.50E-08 :

0.01 ? 8.74E-07 i1 8.74E-09 |

10,194 |

.32

SHALLOW ' 6!

‘HH-18

n
k]
1]
‘N
—
o |
[TV ]
[T |
—e |
= 1
=]
-
=
Al
=
—
L
=
=4
(%]
=
=
~




SEEPAGE VELOCITY !
1,25 ¢

2
4

(FT/YEAR)
0.13
0.1
0.0

1.98E-08

0.03 ! 1.28E-07

TABLE E-6.11

0.03 i1 1.21E-07 1

.01

(FT/YEAR) i1 (CH/SEC)

DARCIAN VELOCITY i
0.04 | 1,24E-07 ! 4.95E-09

X

(CH/SEC) 1 (Cﬁ/SEf)

0.05 ! 6.056-07 1! 3.03E-08 !
0.07 ¢ 4.586-07 !! 3.21E-08
0,10 |
0.014 | 1.76E-06 1 2.46E-08 |
0.014 | 6.40E-06 ! 8.96E-08 !

GRADIENT j===
€ 0.04 |

RATE

FEET | DAYSIFT/DAYiGL/DAY:

110,29 10,043 1
1 121,25 113.81 ¢

RECOVERY
B! 9.99 16.490 .

27 1 0.68 10.100 :
27 1 0,79 10.116 ¢
25 1 1.33 10.863 ¢
6 ¢ 0.80 10.520

21.26
0.29
4.80

' 18,39 1
33.13

1 79.09 1
2250

1D
SHALLOW
(UNCONFINED AQUIFER)
‘SHALLOH
(UNCONFINED AQUIFER)
SHALLOW
(UNCONFINED AQUIFER)
SHALLOW
(UNCONF INED AQUIFER)
INTERHEDIATE
(UNCONF INED ABUIFER)
DEEP
(UPPER CONFINED AQUIFER)
DEEP
(UPPER CONFINED AQUIFER)

TABLE SUMHARIZING-
DARCIAN AND SEEPAGE VELOCITIES

WELL |

{MW-20
1Me-21
iCH- A
CH- B
iCH- €
i SLUG
i PUNP
H-D

ifMH-19

0.34 11 1,30E-06 |

0.08

«29E-07 |

o

0.012 | 2.71E-05

"LU6
. U§p

0.32 1
1310
0.73 1
131 1

16.94

1
1
]
1

07e-07
7.00E-07

n
Je

4.24 1} 1,64E~05 |
0.38 i} 1.46E-06 !
0,38 1 1.46E-06 :

0.18

0.012 | 6.40E-06 (i 7.68E-08

0.012 | 3.41E-04 i} 4.09E-06 |
0.012 | 3,04E-05 i 3.65E-07 !
0.012 ¢ 1.46E-05 i} 1.75E-07 !
0.012 ! 3.04E-05 i! 3,65E-07 !

56.13

190.00 ! 2.2 166.36

t
'
1
"
1
1

DEEP

(LOWER CONFINED AQUIFER)
DEEP

(LOWER CONFINED AQUIFER)

CH- E
1 SLUG
. PUNP
WCH- F
1 SLUG
i\ PUMP
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