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STATISTICAL ANALYSES



1)

Basic Data For White Mesa Monotor Wells

White Mesa Project

San Juan County, Utah

Water Level Measuring Point
Date Depth Elevation Above LSD Elev.

Well Name Datelnstalled Total Depth Periorations (It) (It-MSL) (It) (It - MSl)

WMMW-1 Sep-79 117' 92'-112' 19/11/92 75.45 5572.77 2.0 5648.22
WMMW-2 Sep-79 12S.S' S5'-125' 19/11/92 110.06 5503.43 1.S 5613.49
WMMW-3 Sep-79 9S' 67'-87' 19/11/92 83.74 5471.58 2.0 5555.32
WMMW-4 Sep-79 123.6' 92'-112' 19/11/92 92.42 5530.15 1.6 5622.57

WMMW-5 May-80 136' 95.5'-133.5' 19/11/92 108.32 0.6 5609.33
WMMW-6 May-80 This well was destroyed in March 1993 during construction of Cell 3
WMMW-7 May-80 This well was destroyed in March 1993 during construction of Cell 3
WMMW-S May-SO This well was destroyed In March 1993 during construction of Cell 3

WMMW-11 Oct-82 135' 90.7'-130.4' 19/11/92 102.53 5508.55 2.4 5611.08
WMMW-12 Oct-82 130.3' S4'-124' 19/11/92 109.68 5499.77 0.9 5609.45
WMMW-13 Oct-82 116.5' This well was destroyed in during construction of Cell 4A

WMMW-14 Sep-89 129.1' 90'-120' 19/11/92 105.34 5491.05 0.0 5596.39
WMMW-15 Sep-89 138' 99'-129' 19/11/92 108.28 5490.34 0.8 5598_62

WMMW-16 Dec-92 91.5' 78.5'-88.5' 7/12/92 Dry 1.5
WMMW-17 Dec-92 110' 90'-100' 11/30/92 87.46 1.5
WMMW-18 Dec-92 148.5' 103.5'-133.5' 11/30/92 92.11 1.5
WMMW-19 Dec-92 149' 101'-131' 10/12/92 85.00 1.5

#9-1 May-SO 33.5' 10'-30' 3/4/91 Dry 1.8 5622.83
#9-2 May-80 62.7' 39.7-59.7 3/4/91 Dry 2 5622.58
#10-2 May-SO 33.5' 11.3-31.3 3/4/91 Dry 2 5633.58
#10-2 May-SO 62.2' 39.2-59.2 3/4/91 Dry 2.1 5633.39



..-.., •
Chlorides-~T"Test
Monitor WefJ-MW-1

~

Date Data set 1 Date Data set 2

I-Test: Two-Sample Assuming Equal Variances

Data set 1 Data 59t 2
30-Noy-80
31-0ec-80
31..Jan-81

28-Feb-81
31-Mar-81
30-Apr-81

30-May-81
30.Jun-81
31-Aug-81
31-0ec-81

12
13
15

14
14
13
14
12
14
15

07-Aug-90
13-Nov-90
27-Feb-91
21-May-91
24-Sap-91
03-0ac-91
17-Mar-92
l1-Jun-92

03-Sap-92
19-NoY-92

Data set 1

Mean
Standard Error

Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness

Range
MinImum
Maximum
Sum
Count

11.0
12.0
12.0
12.0
11.0
13.0
13.0
10.0

11
13.0

13.60
0.34

14.00
14.00

1.07
1.16

-0.88
.Q.32
3_00

12.00
15.00

136.00
10

Mean

Variance
Observations

Pooled Variance
Hypothesized Mean Differenc
df
1
peT-<=1) one-tail
t Critical one-tail
peT-<=I) two-tail
t Critical fINo-tall

Data set 2

Mean
Standard Error

Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
MinImum
Maximum
Sum
Count

13_6 11.8

1 1
10 10

1.11
0_00

18.00
3.82
0_00

1.73
0.00
2.10

1(80
0.33

12_00
11.00

1.03
1.07

.Q.90
-0.27
3.00

10.00
13.00

118.00
10



"._.- •
U-nat-~rTest

Monitor Wall-MW-t

~

Data Data sat 1 Data Data sat 2

t-Test: Two-Sample Assuming Equal Variances

Data sat 1 Data sat 2
30-Sap-81
31-0ae-81
31-Mar-82
30-Jun-82

30-Sap-82
31-0ae-82
3t-Mar-a3
30-Jun-83
30-Sep-83
31-Dec-83

2_lE-09
6.5E-tO
6_5E-l0
lAE-09
6.8E-l0
6.8E-l0
lAE-09
6.lE-l0
2_3E-09
2_3E-09

16-Aug-90
13-Nov-90
2l-Feb-91
21-May-91
24-Sap-91
03-0ae-91
tl-Mar-92
l1-Jun-92

03-Sep-92
19-Nov-92

Data set 1

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

4_6lE-l0
5_00E-l0
2.20E-l0
9_10E-l0
8-20E-l0
4.30E-1O
4.54E-tO
2_l6E-09
2_03E-09

5A2E-l0

1.94E-09
6.59E-l0
1.02E-09
6-50E-l0
2_0aE-09
4_35E-18
6.10E+00
2.35E+00
6-75E-09
6.50E-1O
l.40E-09
1.94E-08

10

Mean
Variance

Observations
Pooled Variance
Hypothesized Mean Differenc

df
1
PiT<=1) one-tail
t Critical one~talJ

P(T<=1) two-tail
t Critical two-tall

Data set 2

Mean
Standard Error

Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

1.938E~9 9_133E-l0
o 0

10 10
0.00
0.00

13.00
lA5
0.08
L73
0.17
2.10

9.13E-l0
2.60E-l0
5.21E-l0
#N/A
a.23E-1O
6.laE-19
2.13E+00
1.73E+00
2.54E-09
2.20E-l0
2.l6E-09
9.13E-09

10
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,.J •
Sulfates-MrTest

Monitor Well-MW-1

'fill

Date Data sat 1 Oats Data set 2

I-Test: Two-Sample Assuming Equal Variances

Data set 1 Data set 2
31-Jan-BO

30-May-BO
30-Jun-80
31-Jul-BO

31-Aug-BO
30-Sep-BO
31-Oct-BO
30-Nov-BO
31-Dec-BO
31-Jan-B1

520
635
632
610
612
640
570
613
620
63B

07-Aug-90
13-Nov-90
27-Feb-91
21-May-91
24-Sep-91
03-Dec-91
17-Mar-92
11-Jun-92

03-Sep-92
19-Nov-92

Data set 1

Mean
Standard Error

Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

685
687
662
652
692
677
667
642

670
654

6.09E+02
1.18E+01
6.17E+02
#N/A

3.74E+Ol

1.40E+03
3.18E+00

-1.BOE+OO
1.20E+02
5.20E+02
6.40E+02
6.09E+03

10

Mean
Variance

Observations
Pooled Variance
Hypothesized Mean Difference
df
I
PIT<=1) one-Iall
t Critical one-tail
P(T<=1) two-tail
t Critical two-tail

Data set 2

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

609 66B_8
1400 274

10 10
836.98

0.00
18.00
-4.62
0.00

1.73
0.00
2.10

6.69E+02
5.24E+00
6.69E+02
#N/A

1.66E+01

2.74E+02
-1.lOE+OO
-1.29E-Ol
5.00E+Ol
6.42E+02

6.92E+02
6.69E+03

10
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.; .,

Chloridas-~rTest
Monilor Weli-MW-3

.J

DatB Data SBt 1 DatB Data set 2
t-Test Two-Sample Assuming Equal Variances

Variable 1 Variab/8 2
30-Nov-B0
31-[1"c-80
31-Jan-81
28-Feb-81
31-Mar-81
30-Apr-81

30-May-81
30-Jun-Sl
31-Aug-81
31-Dec-81

64
65
71

65
66
66

110
69
67
66

07-Aug-90
13-Nov-90
27-F"b-91
21-May-91
24-Sep-91
03-Dec-91
17-Mar-92
l1-Jun·92

03-Sep-92
19-Nov-92

Data set 1

Mean
Standard Error
Median
ModB
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

65.0
68.0
68.0
56.0
60.0
64.0
64.0
76.0

56
63.0

70.90
4.39

66.00
66.00
13.89

192.99
9.40
3.04

46.00
64.00

110.00
709.00

10

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean OiHerence
df
I
PiT<.1) one-Iail
t Critical one-tail
PiT<.1) two·tail
t Critical two-tail

Data set 2

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
KurtosIs
Skewness
Range
Minimum
Maximum
Sum
Counl

70.9 64.2
193 33

10 10
112.81

0.00
18.00

1.41
0.09
1.73
0.18
2.10

64.20
1.81

64.00
68_00

5.71
32.62

1.02
0.66

20_00
56.00
76.00

642.00
10



~ •
U-Nat-~T"T8st

Monitor Well-MW-3

~

Date Data set 1 Date Data set 1
t-Test: Two-Sample Assuming Equal VarlancBs

Data set 1 Data set 2
30-Sep-S1
31-Dec-Sl
31-Mar-82
30-Jun-S2
30-Sep-S2
31-Dee-S2
31-Mar-S3
30-Jun-S3
30-Sep-S3
31-Dee·83

2.4E-Q8
1.4E-08
2.7E-Q9
2.4E-QS
S.9E·09
2.5E·OS
1.0E-OS
2.0E-08
1.4E·OS
2.8E·OS

16-Aug-90
13-Nov-90
27-Feb-91
21-May-91
24-Sep-91
03-Dec-91
17-Mar·92
11-Jun-92

03-Sep-92
19-Nov-92

Data set 1

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

1.67E-OS
1.60E-OS
S.00E-09
1.30E-OS
2.20E-OS
S.10E·09
4.53E·09
9.13E-09

1.9E-OS
1.12E·OS

1.71E·OS
2.64E-09
1.70E-OS
2.40E-08
8.36E-09
6.99E-17

-1.09E+00
-3.35E-01
2.53E-OS
2.70E-09
2.80E-OS
1.71E-07

10

Mean
VarIance
Observations
Pooled Variance
Hypothesized Mean Difference
df
1
P(T<=1) one-tail
t Critical one-tail
PIT<=1) two- tail
t Critical wo-tall

Data set 1

Mean
Standard Error
Median
Mode

Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

1.706E-OS 1.277E-Q8
o 0

10 10

0.00
0.00

lS.00
1.35
0.10

1.73
0.19
2.10

1.28E-08
1.76E-09
1.21E·08
#N/A
5.56E-Q9
3.09E-17

-9.33E-Q1
2.46E-01
1.75E-Q8
4.53E-Q9
2.20E-Q8
1.28E-07

10



--"-.... •
Sulfates--rTest
Monitor WelJ-MW-3

~

Date Data set 1

t-Test:

Date Data set 2

Paired Two-Sample for Means

Data set 1 Data set 2
1/30/80 2100
5/30/80 2430

6130180 2625

7/31/80 2450
8/31/80 2975
9/30/80 2800

10/31/80 3050
11/30/80 2750
12131/80 3068

1/31/81 3012

11/3/88 3410
3/9189 3410

6/21/89 3500

9/1/89 3500
11/15/89 2670
2/20190 3330

5/8190 3480

8/7190 3400
11/13190 3468

2/27191 2712

Data set 1

Mean
Variance
Observations
Pearson Correlation
Pooled Variance
Hypothesized Mean Differen
df

1
P(T<=1) one-tail
t Critical one-tail
P(T<=1) two·tall
t Critical two-tail

Data set 2

2726 3288
104184 101881

10 10
·0041

·42384.67
0.00
9.00

·3.30
0.00
1.83
0.01
2.26

Mean
Standard Em
Median
Mode
Standard De\
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

2726.00
102.07

2775.00
#N/A

322.78
104184.22

-0.27
-0.74

968.00
2100.00
3068.00

27260.00
10

Mean
Standard Error
Median
Mode

Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

3288.00
100.94

3410.00
#N!A

319.19
101880.89

1.19
-1.67

830.00
2670.00
3500.00

32880.00
10



.. •
Chlorides-"r"Test
Monitor Well-MW-5

.,

Oats Data set 1 Date Data set 2

!-Test: Two-Sample Assuming Equal Variances

Variable 1 Variable 2

30-Nav-80
31-Dee-80
3h1an-81
28-Feb-81
3t-Mar-8t
30-Apr-81

30-May-81
30-Jun-8 t
31-Aug-81
31-Dee-81

64
65
71
65
66
66

110
69
67
66

07-Aug-90
13-Nov·90
27-Feb-91
21-May-9t
24-Sep-91
03-Dec-91
17-Mar-92
ll-Jun-92

03-Sep-92
19-Nov-92

Data set 1

Mean
Standard Error
Median
Mode

Standard Deviation
Variance

Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

49
52
53
54
55
53
53
53
52
20

70_90
4_39

66_00
66_00
13_89

192_99
9040
3_04

46_00
64_00

110_00
709.00

10

Mean
Variance

Observations
Pooled Variance
Hypothesized Mean DiHerence

df
I

PiT<=1) one-tail
t Critical one-tail
PiT<=1) two-tail
t Critical two-tail

Dafa set 2

Mean
Standard Error
Median
Mode

Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

70_9 4904

193 109
10 10

151.07
0_00

18_00
3_91
0_00

1.73
0_00
2.10

49040
3.30

53_00
53.00
10045

109_16
9.39

-3_03
35_00
20_00
55.00

494.00
10



~ •
U-Nal-TTasl
Monitor Well-MW-5

rJ

Date Data sat t Date Data sat 2

t-Test: Two-Sample Assuming Equal Variances

Data sat 1 Data set 2
30-Sap-81
31-Dee-81
31-Mar-82
30-Jun-82
30-Sap-82
31-0ae-82
31-Mar-83
30-Jun-83
30-Sap-83
31-Dec-83

L4E-D8
3.0E-D9
6.8E-l0
2.7E-09
6.7E-l0
6.7E-l0
8_0E-l0
6.7E-l0
5.6E-09
6.8E-10

16-Aug-90
13-Nov-90
27-Fab-91
21-May-91
24-Sap-91
03-Dee-91
17-Mar-92
l1-Jun-92

03-Sap-92
19-Nov-92

Data set 1

Mean
Standard Error
Median
Mode

Standard Deviation
Variance
Kurtosis
Skewness
Range

Minimum
Maximum
Sum
Count

6_00E-l0
3.00E-l0
2.70E-1O
LlOE-09
8.00E-1O
5.30E-1O
L60E-09
2_00E-10
4_06E-09

6.llE-l0

2.90E-09
1.29E-09
7.40E-1O
6.70E-10
4_07E-09
1.65E-17

5_90E+OO
2_37E+OO
1-28E-08
6.70E-l0
1.35E-08
2_90E-08

10

Mean
Variance

Observations
Pooled Variance
Hypothesized Mean Difference
df
t
PIT<=1) ana-tail
t Critical one-tail
PiT<=t) two-tail
t Critical two-tall

Data set 2

Mean
Standard Error
Median
Mode
Standard Deviation
Variance

Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

2.897E-09 LOI4E-09
o 0

10 10
0_00
0.00

18.00
L41
0.09
1.73
0_18
2.10

L01E-09
3.64E-l0
6.39E-l0
#N/A
1.15E-D9
L32E-18

6.53E+OO
2A5E+OO
3.86E-D9
2.00E-10
4.06E-09
L01 E-08

10



-.110.-- tJ

Chlorides-MrTest

Monilor Well-MW-ll

~

!-Tesl: Two-Sample Assuming Equal Variances
Data set 1 Data set 2Date Data set 1 Dat9 Data set 2

31-Mar-84 31.4 07-Aug-90 33.0
30--1un-84 32.0 13-Nov-90 34.0
30·Sep-84 33.9 27-Feb-91 31.0
31-Dee-84 31.9 21-May-91 30.0
31-Mar-8S 34.0 24-Sep-91 30.0
30-Jun-8S 31.0 03-Dee-91 31.0
30-Sep-8S 38.0 17-Mar-92 32.0
31-Dee·8S 71.0 l1-Jun-92 29.0
19-Jun-86 77.0 03-Sep·92 31
30-Jun-86 70.0 19-Nov-92 41.0

Data set 1

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
dl
t

P(T<=t) one-tail
t Critical one-tail
PiT<=1) two-tail
t Critical mo-tail

Data set 2

45.016 32.2
371 12

10 10
191.46

0.00
18.00
2.07
0.03
1.73
0.05
2.10

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

45.02
6.09

33.93
#N/A

19.27
371.19

-1.08
1.03

46.00
31.00
77.00

450.16
10

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

32.20
1.08

31.00
31.00

3.43
11.73

5.44
2.17

12.00
29.00
41.00

322.00
10



~ •
U-Nat-MITest
Monitor Well-MW-11

-..,;

Two-Sample Assuming Equal Variances

Data set 1 Data set 2

t-Test:

Date Data set 1 Date Data set 2
31~Mar~84 7.45E~09 07~Aug~90 4.67E~1O

30...1un-84 2.71 E~09 13-Nov-90 6.00E-1O

30-Sep·84 4.06E~10 27-Feb-91 2.00E-l0
31-Dec-84 1.76E~09 21-May-91 2.30E-1O
31~Mar-85 2.71E-l0 24-Sep-91 7.40E-l0
30-Jun-85 2.98E-l0 03-Dec-91 2.40E~ 10
30~Sep~B5 B.BOE-09 17-Mar-92 2.70E-09
31-Dec~B5 5.00E-l0 l1-Jun-92 2.00E~1O

i9-Jun-B6 1.70E-09 03-Sep~92 3.39E-D9
3D-Jun-B6 1.50E-09 19-Nov-92 3.18E-09

Data set 1

Mean
Variance
Observations

Pooled Variance
Hypothesized Mean Difference
df
1

P(T<=1) one-tail
t Critical one-tail
P(T<=1) two-tail
t Critical two-tail

Data set 2

2.54E·09 1.195E-09
o 0

10 10
0.00
0.00

18.00
1.27
0.11
1.73
0.22
2.10

Mean
Standard Error

Median
Mode
Standard Deviatlon
Variance
Kurtosis
Skewness

Range
Minimum
Maximum
Sum
Count

2.54E-09
9.70E~10

lo60E·09
#N/A
3.07E·09
9.40E-18
1.12E+00
1.54E+00
B.53E-09
2.71E~1O

B.80E-D9
2.54E·08

10

Mean
Standard Error

Median
Mode
Standard Deviation
Variance

Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

1.19E-09
4.21 E-l0

5.34E-l0
2.00E-1O
1.33E·09
1.77E-18
~9.99E~01

lo02E+00
3.19E~09

2.00E-l0
3.39E-09
1.19E-08

10



.., •
Chlorides--rTest
MonilorWell·MW·12

wi

Date Data 59t 1 Date Data set 2

t-Test: Two-Sample Assuming Equal VarJances

Variable 1 Variable 2
31·060-82
25.Jan·83
30.Jun·83
31·060·83
31-Mar·84
30·Jun·84
30·Sep·84
31-060-84
31·Mar·85
30-Jun-85

57.4
70

80.5
65

64.1
65.0
64.6
67.4
67.0
62.0

07-Aug-90
13·Nov·90
27·Feb·91
21·May·91
24-Sep·91
03·060-91
17-Mar·92
11·Jun·92

03·Sep·92
19-Nov-92

Data set 1

Mean
Standard Error
Median

Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

63.0
63.0
61.0
55.0
59.0
60.0
60.0
56.0

56
62.0

66.30
1.90

65.00
65.00

6.02
36.20

3.57
1.35

23.10
57.40
80.50

663.01
10

Mean
Variance
Observations
Poored Variance
Hypothesized Mean Difference
df
1
PIT<=1) one·tail
t Critical one-tail
P(T<=1) two-tail
1Critical two-tall

Data set 2

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

66.301 59.5
36 9

10 10
22.46

0.00
18.00
3.21
0.00
1.73
0.00
2.10

59.50
0.93

60.00
63.00

2.95
8.72

·1.31
·0.39
8.00

55.00
63.00

595.00
10



.; •
U Nal-"T"T9St
Monitor Well-MW- 12

..

Date Data set 1 Dat9 Data set 2
t-Test: Two-Sample AssumIng Equal Variances

Data set 1 Data set 2
31-Mar-B3
30-Jun-B3

30-Sep-B3
31-Dee-B3
31-Mar-84
30-Jun-B4
30-Sep-B4
31-Dee-B4
31-Mar-B5
30...Jun-85

5.0E-Q9
2.0E-Q9

1.1 E-QB
1.0E-QB

2.91 E-OB
1.B3E-OB

4.06E-IO
1.62E-09
4.74E-IO
6.BOE-09

07-Aug-90
13-Nov-90

27-Feb-91
21-May-91
24-Sep-91
03-Dee-91
17-Mar-92
l1-Jun-92

03-Sep-92
19-Nov-92

Data S9t 1

Mean
Standard Error
Median
Mode
Standard Deviation
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

1.07E-OB
1.00E-OB

B.BOE-09
1.00E-OB
1.10E-OB
6.BOE-09
1.0IE-OB
5.53E-09
1.29E-OB

1.39E-OB

B.47E-09
2.91 E-Q9

5.90E-09
#N/A
9.21 E-09
B.4BE-17
1.BIE+OO
1.44E+00

2.B7E·OB
4.06E-l0

2.9IE-OB
B.47E-OB

10

Mean
Variance
Observations
Pooled Variance
Hypothesized Mean Difference
df
I
PiT<ot) on9-tail
t Critical one-tall
PIT<01) two-lail
t Critical two-tail

Data S9t 2

Mean
Standard Error
Median
Mode
Standard Oevialion
Variance
Kurtosis
Skewness
Range
Minimum
Maximum
Sum
Count

B.47E-Q9 9.973E-Q9
o 0

10 10
0.00
0.00

IB.OO
-0.50
0.31

1.73
0_62

2.10

9.97E-09
7.94E-IO
1.01E-OB
1.00E-OB
2.51 E-Q9
6.31E-IB
7.B9E-02

-2.99E-Ql

B.37E-09
5.53E-Q9

1.39E-OB
9.97E-OB

10


