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APPENDIX E

STATISTICAL ANALYSES



Basic Data For White Mesa Monotor Wells
White Mesa Project
San Jjuan County, Utah

Water Level Measuring Point
Dats Depth Elevation Above LSD  Elev.

Weli Name Dateinstalled Totai Depth Perforations {fty  (#-MSL) (ft) (ft - MSL)

WMMW-1 Sep-79 "7 82-112'  18/11/92 7545 5572.77 2.0 5648.22

WMMW-2 Sep-79 128.8’ 85-125" 19/11/92 110.06 5503.43 1.8 $613.49

WMMW-3 Sep-79 9g' 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 553015 1.8 5622.57

WMMW-5 May-80 138" 95.5-133.5' 19/11/92 108.32 0.6 5609.33

WMMW.§ May-80  This well was destroyed in March 1993 during construction of Cell 3

WMMW-7 May-80  This well was destroyed in March 1593 during construction of Celt 3

WMMW-8 May-80  This well was destroyed in March 1993 during construction of Cell 3

WMMW-11 QOct-82 135" 90.7°-130.4" 19/11/92 102,83 5508.85 2.4 5611.08

WMMW-12 Qct-82 130.3' 84'-124' 19/11/92 109.68 548977 6.9 5609.45

WMMW-13 Qet-82 116.5' This weli was destroyed in during construction of Call 4A

WMMW-14 Sep-89 129.1° 90-120"  19/11/82 10534 5491.05 0.0 5596.39

WMMW-15 Sep-89 138 99'-129" 19/11/92 108.28 5480.34 0.8 5598.62
" WMMW-186 Dac-92 81.5' 78.5-88.5' 712/92  Dry 1.5

WMMW-17 Dec-82 110 90'-100" 11/30/92 87.48 1.5

WMMW-18 Dec-92 148.5' 103.5-133.58' 11/30/92 92.11 1.5

WMMW-19 Dec-92 149 1014131 10/12/92  85.00 1.5

#9-1 May-80 33.5' 10%-30° 3/4/81 Dy 1.8 5622.83

#9-2 May-80 62.7' 39.7-59.7 3/4/81 Dry 2 £622.58

#10-2 May-80 33.5' 11.3-31.3 3/4/21 Dry 2 5633.58

#10-2 May-80 62.2' 39.2-59.2 3/4/91  Dry 2.1 5633.39
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Chilorides-"T " Test

Manitor Wall-MW-

1

t-Test: Two-Sample Assuming Equal Varances

Date Pata set 1 Date Data set 2 pata set 1 Data set 2
30-Nov-80 12 07-Aug-90 11.0 Mean 13.6 11.8
31-Dec-80 13 13-Nov-80 120 Variance 1 1
3t-Jan-81 15 27-Feb-81 12.0 Qbservations 10 ic
28-Feb-81 14 21-May-91 2.0 Pooled Varlance 1.11
31-Mar-81 14 24-Sep-91 1.0 Hypotheslzed Mean Differenc 6.00
30-Apr-81 13 03-Dec-31 13.0 df 18.00
30-May-81 14 17-Mar-92 130 t 382
30-Jun-81 12 11-Jun-92 i0.0 P(T<=t) one-tail 0.00
31-Aug-81 14 03-Sap-92 11 t Critical one-tail 1.73
31-Dec-81 15 19-Nov-92 13.0 P(T<=t} two-tall 0.00

t Criticat two-tall 2.1

Data set 1 Data set 2

Mean 13.60 Mean 11.80
Standard Error 0.34 Standard Error 033
Madian 14.00 Median 12.00
Mode 14.00 Mode 11.00
Standard Deviation 1.07 Standard Deviation 1.03
Variance 1.18 Variance 1.07
Kuriosis -0.88 Kurtosis -0.80
Skewness -0.32 Skewness -0.27
Range 3.00 Range 3.00
Minimum 12.00 Minimum 10.00
Maximum 15.00 Maximum 13.00
Sum 136.00 Sum 118.00
Count 10 Count 10



¢

U-nat-"T Test

Manitor Well-MW-

1

-Test: Two-Sample Assuming Equal Varances

Dats Data set 1 Date Data set 2 Data set 1 Data sst 2
30-Sep-81 2.7E-08 16-Aug-80 467E-10 Mean 1.938E05 9.133E-10
31-Dec-81 6.5E-10 13-Nov-30 5.00E-10 Variance 0 0
31-Mar-82 85E-10 27-Feb-91 2.20E-10 Observations 10 10
30-Jun-82 1.4E-08 21-May-91 9.10E-10 Pooled Varlance 0.00
30-Sep-82 6.8E-10 24-Sep-91 8.20E-10 Hypothestzed Mean Differenc 0.00
31-Dec-82 6.8E-10 03-Deac-91 4 .30E-10 df 1300
31-Mar-83 7.4E-09 17-Mar-92 4.54E-10 t 1.45
30-Jun-83 6.7E-10 11-Jun-92 2.76E-08 P{T <=1} one-iait 0.08
30-Sep-83 2.3E-08 03-Sap-92 2.03E-09 t Critical one-tail 1.73
31-Dec-83 2.3E-09 19-Now-92 5.42E-10 P(T<=t) two-tall 0.17

t Critical two-tail 2.10

Data set 1 Data set 2

Mean 1.94E-09 Mean 9.13E-10
Standard Esror 6.55E-10 Standard Error 2.80E-10
Median 1.02E-09 Madian 521E-10
Mode 6.50E-10 Mode #N/A
Standard Deviation 2.08E-09 Standard Deviation 8.23E-10
Variance 4.35E-18 Variance &8.78E-19
Kurtosis 6.10E+00 Kurtosls 2.13E+00
Skewness 2.35E400 Skewness 1.73E+00
Range 6.75E-09 Range 2.54E-09
Minimum 6.50E-10 Minimum 2.20E-10
Maximum 7.40E-09 Maximum 2.76E-09
Sum 1.94E-08 Sum 9.13E-09
Count 10 Count 10
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Suifates-"T"Test
Monitor Wall-MW-1

t-Tost: Two-Sample Assuming Equal Variances

Date Data set 1 Date Data set 2 Data set T Data set 2

314Jan-80 520 07-Aug-80 685 Mean £09 £668.8
30-May-80 835 13-Nov-30 687 Variance 1400 274
30-Jun-80 gaz2 27-Feb-91 662 Observations 10 10

31-Jul-80 610 21-May-91 652 Pooled Variance 835.98

31-Aug-80 612 24-Sep-91 692 Hypothesized Mean Difference 6.00

30-Sep-80 640 03-Dac-91 677 df 18.00

31-Oct-80 570 17-Mar-82 687 t -4.62

30-Nov-80 613 11-Jun-92 642 P(T<=t) one-tail 0.00

31-Dec-80 620 03-38p-82 670 t Critical one-tait 1.73

31-Jan-81 638 19-Nov-82 654 P{T <=1} two-tail 0.00

t Critical twa-tail 2.10

Data set ! Data set 2

Mean 6.05&+02 Mean 6.69E+02

Standard Error 1.18£401 Standard Error 5245400

Meadian 6.17E+02 Median 6.69E+02

Maode #N/A Mode #N/A

Standard Deviation 3.74E+01 Standard Deviation 1.66E+01

Variance 1.40E+03 Variance 2.748402

Kurtosis 3.18E+00 Kurlosjs -1.10E+00

Skewness -1.80E+00 Skewness -1.29E-01

Range 1.20E+02 Rangs 5.00E+01

Minimum 5.20E+02 Minimum 6.42E402

Maximum 6.40E402 Maximum 6.92E+02

Sum 6.09E+03 Sum 6.69E+03

Count 10 Count 10
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Chilorides-"T"Tast

Monitor Well-MW-3

-Test: Two-Sample Assuming Equal Varfances

Datea Data sef 1 Pate Data sst 2 Variable 1 Variable 2
30-Nov-80 &4 07-Aug-90 65.0 Mean 708 642
31-Dec-80 65 13-Nov-50 68.0 Variance 193 33
3t-Jan-81 71 27-Fab-91 68.0 Observations 10 10
28-Feb-81 65 21-May-91 56.0 Pooled Vatlance 112.81
31-Mar-81 68 24-Sep-91 60.0 Hypotheslzed Mean Difterence 0.00
30-Apr-81 66 03-Dec-91 64.0 of 18.00
30-May-81 110 17-Mar-92 64.0 t 141
30-jun-81 69 11-Jun-92 760 P({T<={} one-tail 0.09
3t-Aug-81 687 03-Sep-92 58 t Critical one-tail 1.73
31-Dec-81 66 19-Nov-82 63.0 P{T<=t} two-tail 0.18

' t Critical two-tail 2.10

Data set 1 Data sst 2
Mean 7090 Mean 54.20
Standard Error 439 Standard Error 1.81
Madian 66.00 Madian 64.00
Mode 66.00 Maode B8.0G
Standard Deviation 13.89 Standard Deviation 81N
Variance 19299 Varlance 32.62
Kurtosis 9.40 Kurtesls 1.02
Skewnass 3.04 Skewness 0.66
Range 46.00 Range 20.00
Minimum 654.00 Minimum 56.00
Maximum 110.00 Maximum 76.00
Sum 709.00 Sum £42.00
Count 10 Count 10
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LJ-MNat-"T*Test

Monitor Well-MW-3

t-Test: Two-Sample Assuming Equal Varlances

Date Data set 1 Date Data set 1 Data set 1 Data sst 2
30-Sep-81 24E-08 16-Aug-80 1.67E-08 Mean 1.708E-08 1.277E-08
31-Dec-81 1.4E-08 13-Nov-80 1.60E-08 Varfance 0 1]
3t-Mar-82 2.7E-09 27-Fab-91 8.60E-09 Observations 10 10
30-Jun-82 2.4E-08 21-May-91 1.30E-08 Pooled Variance 0.00
30-Sep-82 8.9E-09 24-Sep-91 2.20E-08 Hypothesized Mean Diffarence 0.00
31-Dec-82 2508 03-Dec-81 B.10E-09 df 18.G0
31-Mar-83 1.0E-08 17-Mar-82 4 53E£-08 t 1.35
30-Jun-83 2.0E-08 11-Jun-92 9.13E-09 P{T <=1} cne-tail 0.10
30-Sep-83 1.4E-08 03-Sap-92 1.9E-08 t Critical one-tail 1.73
3t-Dac-83 2.8E-D8 19-Nov-82 1.12E-08 P{T <=t} two-tail 0.19

t Critical two-tall 210

Data sat 1 Data sst 1

Mean 1.71E-08 Mean i.2BE-08
Standard Emor 2.64E-08 Standard Emor 1.76E-08
Median 1.70E-08 Median 1.21E-08
Maode 2.40E-08 Mods #N/A
Standard Deviation 8.36E-09 Standard Deviation 5.56E-09
Variance 6939E-17 Variance 3.08£-17
Kurtosis -1.08E400 Kurtosis -9.33E-01
Skewness -3.35E-01 Skawness 2.48E-01
Range 2.63E-08 Range 1.75E-08
Minimum 2.70E-08 Minimum 4.53E-08
Maximum 2.80E-08 Maximum 2.20E-08
Sum 1.71E-07 Sum 1.28E-07
Count 10 Count 10
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Sulfates-"T"Test
Monitor Well-MW-3

t-Fest: Paired Two-Sample for Means

Date Data sat 1 Date Data set 2 Data sef 1 Data set 2
1/30/80 2100 11/3/88 3410 Mean 2726 3288
5/30/80 2430 3/9/85 3410 Variance 104184 101881
6/30/80 2625 6/21/89 3500 Observations 10 10
7/31/80 2450 9/1/89 as500 Peaarson Gorrelation -0.41
B/31/80 2975 11/15/89 2670 Poofed Variance -42384.67
$/30/80 2800 2/20/90 3330 Hypothesized Mean Differan 0.00

10/31/80 3050 B/8/90 3480 of 5.00

11/30/80 2750 8/7/90 3400 H -3.30

12/31/80 3068 11/13/50 3468 P(T <=t} one-tail 0.00
1/31/81 3012 2/27/181 2712 t Critical one-tajl 1.83
Pi{T<=1) two-tall 0.01
t Critical two-tail 2.26
Data set 1 Data set 2

Mean 2726.00 Mean 3288.00
Standard Ernc 102.07 Standard Ermror 100.54
Median 2775.00 Median 3410.00

Mede #N/A Mode #N/A
Standard Det 322.78 Standard Deviation 3158.19
Variance 104184.22 Variance 101880.88
Kurtosis -0.27 Kurtosis 1.19
Skewness -0.74 Skewness -1.67
Range 96B.00 Range 830.00
Minimum 2100.00 Minienum 2670.00
Maximum 3068.00 Maximum 3500.00
Sum 27260.00 Sum 32880.00
Count 10 Count 10



Chiorides-“T"Tast

Monitor Well-MW-5

t-Test: Two-Sample Assuming Equal Variances

Date Data seat 1 Data Data set 2 Varlable 1 Variabls 2
30-Nov-80 64 07-Aug-90 49 Mean 70.9 49.4
31-Dec-80 85 13-Nov-90 52 Variance 193 108
31-Jan-81 71 27-Feb-91 53 Obsarvations 10 10
28-Feb-81 65 21-May-91 54 Pooled Variance 151.07
31-Mar-81 66 24-Sep-91 55 Hypothssized Mean Diffarence 0.00
30-Apr-81 66 03-Dec-91 53 df 18.00
30-May-81 110 17-Mar-92 53 1 agt
30-Jun-81 69 11-Jun-92 53 P(T<=1} ons-tail ¢.0C
31-Aug-81 67 03-8ep-92 52 t Critical one-tail 1.73
3t-Dec-81 66 19-Nov-82 20 P{T<=t) two-taii 0.00

t Critical two-tall 2.10

Data sst | Data set 2

Mean 70.90 Msan 49.40
Standard Error 433 Standard Error 3.30
Meadian 66.00 Median 53.00
Mode 66.00 Mode 53.00
Standard Deviation 13.89 Standard Daviation 10.45
Variance 192.99 Variance 109.18
Kurtosis 9.40 Kurtosis 9.39
Skewness 3.04 Skewnaess -3.03
Range 46.00 Range 35.00
Minimum 64.00 Minimum 20.00
Maximum 110.00 Maximum 55.00
Sum 709.00 Sum 494.00
Count 10 Count 10
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U-Nat-"T"Test

Monitor Well-MW-5

t-Test: Two-Sample Assuming Equal Variances

Date Data set 1 Dats Data set 2 Data set 1 Data sot 2
30-Sep-8i 1.4E-08 16-Aug-90 8.00E-10 Mesan 2.B97E-08 1.014E-CH
31-Dec-81 3.0E-09 13-Nov-90 3.06E-10 Varlance 0 0
31-Mar-B2 8.8E-10 27-Feb-91 2.70E-10 Observations 10 Hi
30-Jun-82 2.7E-09 21-May-91 1.10E-09 Pooled Variance 0.00
30-59p-82 6.7E-10 24-Sep-91 B.00E-310 Hypothesized Mean Difference 0.00
31-Dec-82 6,7E-10 03-Dac-8t 5.30E-10 df 18.00
31-Mar-83 B.OE-10 17-Mar-92 1.60E-09 t 1.41
30-Jun-83 8.7E-10 11-Jun-82 2.00E-10 P{T<=!) one-tail 0.09
30-Sep-83 5.6E-09 03-Sep-92 4 06E-09 t Critical one-tail 1.73
31-Dec-83 6.BE-10 13-Nov-g2 6.77E-10 P(T<=t) two-tai} 0.18

t Critical two-tall 2.10

Data set 1 Data set 2

Mean 290E-08 Maan 1.0ME-09
Standard Error 1.28E-09 Standard Eror 3.64E-10
Median 740E-10 Madian 6,39E-10
Mode 6.70E-10 Modae H#HNA
Standard Deviation 4.078-09 Standard Deviation 1.15E-09
Variance 1.685E-17 Variance 1.32E-18
Kuriosis 5.90E+00 Kurtosis 6.53E+00
Skewness 2.37E+00 Skewness 2.45E+00
Rangs 1.28E-08 Range 3.86E-08
Minimum 6.70E-10 Minimum 2.00E-10
Maximum 1.35E-08 Maximum 4.06E-09
Sum 2.90E-08 Sum 1.01E-08B
Count 10 Count 16



¢

|

Chlorides-"T"Test

Monitor Well-MW-

11

t-Test: Two-Sample Assuming Equal Variancas

Datsa Data set 1 Date Data sot 2 Data set 1 Data set 2
31-Mar-84 314 07-Aug-90 330 Mean 45016 32.2
30-Jun-84 32.0 - 13-Nov-80 340 Variance 371 12
30-Sep-84 339 27-Fah-81 31.0 Observations 1Q 10
31-Dec84 3t8 21-May-91 300 Pooled Variance 191.46
31-Mar-85 340 24-Sep-91 30.0 Hypothasized Mean Difference 0.00
30-Jun-85 310 03-Dec-91 31.0 df 18.00
30-Sep-85 38.0 17-Mar-92 32.0 t 2.07
31-Dec-85 71.0 11-Jun-92 29.0 P({T<=t) cne-tail 0.03
19-Jun-86 710 03-Sep-92 31 t Critical one-tail 1.73
30-Jun-86 700 19-Nov-82 41.0 P{T<=t) two-tail G.05

t Criticat two-tall 2.10

Data seat 1 Data set 2

Mean 4502 Mean 32.20
Standard Error 86.09 Standard Error 1.08
Median 3393 Median 31.00
Mode #NIA Moda 31.00
Standard Deviation 19.27 Standard Deviation 343
Variance 371.19 Variance 11.73
Kurtosis -1.08 Kurlosis 544
Skewness 1.03 Skewness 217
Range 46.00 Range 12.00
Minimum 31.00 Minimum 29.00
Maximum 77.00 Maximum 41.00
Sum 45616 Sum 322.00
Count 10 Caunt 10



U-Nat-"T"Test

Menitor Well-MW-11

+-Test: Two-Sample Assuming Equal Variances

Date Data set 1 Date Data set 2 Data set 1 Data set 2
31-Mar-84 7.452-:09 07-Aug-80 467E-10 Mean 2.54E-08 1.195E-09
30-dun-84 2.71E-08 13-Nov-99 6.00E-10 Variance 0 4]
30-Sep-84 4.06E-10 27-Feb-gt 2.00E-10 Observations 10 10
31-Dec-84 1.76E-08 21-May-91 2.30E-10 Poolad Variance 0.00
31-Mar-85  2.71E-10 24-Sep-91 7.40E-10 Hypothesized Mean Difference 0.00
30-Jun-85 2.96E-10 03-Dec-91 2.40E-19 df 18.00
30-Sep-85 B8.80E-09 17-Mar-92 2.70E-09 t 1.27
31-Dac-85 5.00E-10 11-Jun-92 2.00E-10 P(T<=t) one-tail 0.11
19-Jun-B6 1.70E-09 03-Sep-92 3.39E-08 t Criticat one-tail 1.73
30-Jun-86 1.50E-09 19-Nov-82 3.18E-09 P(T<=t) two-tail 0.22

t Critical two-tail 2.10

Data set 1 Data set 2

Mean 2.54E-08 Mean 1.18E-Co
Standard Error 9.70E-10 Standard Error 4.21E-10
Median 1.60E-09 Median 534E-10
Mode H#NA Mode 2.00E-10
Standard Deviation 3.07£-09 Standard Deviation 1.33E-09
Varance 9.40E-18 Variance 1.77E-18B
Kurtosis 112400 Kurlosis -8.99E-01
Skewness 1.54E4+00 Skawness 1.02E+00
Range 8.53E-09 Range 3.18E-09
Minimum 2.71E-i0 Mirimum 2.00E-10
Maximum 8.80E-09 Maximum 3.39E-09
Sum 2.54E-08 Sum 1.19E-08
Count 10 Count 10



@

Chleridas-"T"Tast

Monitor Well-MW-

i2

t-Test; Two-Sample Assuming Equal Variances

Dats Data set 1 Date Data set 2 Varable 1 Varizble 2

31-Dec-82 574 07-Aug-80 63.0 Mean £6.301 59.5
25-Jan-83 70 13-Nov-90 83.0 Varianca 36 9
30-Jun-83 805 27-Feb-01 B1.0 Obsarvations 10 10

31-Dec-83 65 21-May-9t 55.0 Pooled Variancs 22.46

3t-Mar-84 64.1 24-Sap-91 59.0 Hypotheslzed Mean Difference . 000

30-Jun-84 65.0 03-Dec-91 60.0 df 18.00

30-Sep-84 64.6 17-Mar-92 E0.0 t 3.21

31-Dec-84 87.4 11-dun-92 580 P{T<=t} one-tail 0.00

31-Mar-88 67.0 03-Sap-g2 &6 t Critical one-tail 1.73

30-Jun-85 52.0 19-Nov-82 62.0 P{T<=t) teo-tail 0.00

i Critical two-tall 2.10

Data sot 1 Data set 2

Mean £6.30 Mean 58.50

Standard Error 1.90 Standard Eror 0.93

Median 6500 Median 60.60

Mede 65.00 Mode 653.00

Standard Deviation 8.02 Standard Deviation 2.85

Variance 36.20 Variance B.72

Kurtasis 3.57 Kurtosis -1.31

Skewness 1.35 Skewnass -0.39

Range 23.10 Range 8.00

Minimum 57.40 Minimum 55.00

Maximum 80.50 Maximum 63.00

Sum 663,01 Sum 598500

Count 10 Count 10



&

U Nat-"T"Test
Monitor Wail-MW-12

t-Test: Two-Sample Assuming Equal Variances

Date Data set 1 Dats Data sef 2 Data sef 1 Data set 2

31-Mar-83 5.0E-0S 07-Aug-90 1.07&-08 Mean 847E-089 9.973E-09
30-Jun-83 20E-09 13-Nov-80 1.00E-08 Variance 0 o
30-Sep-83 1.1E-08 27-Feb-91 B.80E-09 Observations 10 10

31-Dec-83 1.0E-08 21-May-91 1.00E-08 Pooled Variance 0.00

3t-Mar-84  291E-08 24-Sep-91 1.10E-08 Hypothesized Maan Diffsrenca 0.00

30-Jun-84 1.83E-08 03-Dac-81 B6.80E-08 df 18.00

30-Sep-84 4 06E-10 17-Mar-92 1.01E-08 L -0.50

31-Dec-84 1.62E-08 11-Jun-92 5.53E-06 P(T <=t} one-tait 0.31

31-Mar-85 4.74E-10 03-Sep-92 1.29E-08 t Critical one-tall 1.73

30-Jun-85 6.80E-09 19-Nov-92 1.39E-08 P{T<=t) two-tail 0.62

t Gritical two-tail 2.10

Data ssf |

Mean 8.47E-09 Mean 9.97E-09

Standard Efror 2.51E-09 Standard Emor 7.84E-10

Madian 5.80E-09 Median 1.01E-08

Mode #N/A Moda 1.00E-D8

Standard Deviation 9.21E-09 Standard Deviation 2.51E-08

Vatiance B.48E-17 Variance 6.31E-18

Kurtosis 1.81E+00 Kuriosis 7.89E-02

Skewness 1.44E+00 Skewnass -2.99E-01

Rangse 287E-08 Range B.37E-09

Minimum 4.08E-10 Minlmum 5.53E-09

Maximum 291E-08 Maximum 1.39E-08

Sum 8.47E-08 Sum 9.97E-08

Count 10 Count 10



