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Figure 3-3.11: Molybdenum Outlier Evaluation
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Figure 3-3.12: Nickel Outlier Evaluation
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Figure 3-3.13: Selenium Outlier Evaluation
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Figure 3-3.14: Silver Outlier Evaluation
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Figure 3-3.15: Thallium Outlier Evaluation
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Figure 3-3.16: Vanadium Outlier Evaluation
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Figure 3-3.17: Zinc Outlier Evaluation
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Figure 3-3.18: cPAH Outlier Evaluation
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Figure 3-4: Boxplots of Local Background and Southern California Background cPAH Datasets
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BP = Banning Park data and WMS = Wilmington Middle School data
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Figure 4-2: Probability Plots of Metals and cPAH Site Datasets
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(Comparison of Background Datasets by Depth)



Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Non-Parametric Test of Medians (Mann-Whitney Test) for
Combined Background Datasets by Depth

Surface Soils (0 to 2 ft bgs; sf)

Shallow Soils (2 to 5 ft bgs; shw)

Mann-Whitney Test and CI: Antimony_sf, Antimony_shw

N Median
Antimony_sf 68 0.50000
Antimony_shw 38 0.50000

Point estimate for ETA1-ETA2 is -0.00000

95.1 Percent Cl for ETA1-ETA2 is (-0.00001,-0.00002)

W = 3693.5

Test of ETAL1 = ETA2 vs ETAl not = ETA2 is significant at 0.7171
The test is significant at 0.6572 (adjusted for ties)

Mann-Whitney Test and CI: Arsenic_sf, Arsenic_shw

N Median
Arsenic_sf 68 1.7000
Arsenic_shw 38 1.6000

Point estimate for ETA1-ETA2 is 0.1900

95.1 Percent Cl for ETA1-ETA2 is (-0.1801,0.5901)

W = 3792.5

Test of ETA1 = ETA2 vs ETAl not = ETA2 is significant at 0.3103
The test is significant at 0.3101 (adjusted for ties)

Mann-Whitney Test and CI: Barium_sf, Barium_shw

N Median
Barium_sf 68 66.55
Barium_shw 38 53.05

Point estimate for ETA1-ETA2 is 8.70

95.1 Percent Cl for ETA1-ETA2 is (-2.50,19.09)

W = 3878.0

Test of ETA1 = ETA2 vs ETAl not = ETA2 is significant at 0.1146
The test is significant at 0.1146 (adjusted for ties)

Appl_MinitabOutput.docx
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Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Mann-Whitney Test and CI: Beryllium_sf, Beryllium_shw

N Median
Beryllium_sf 68 0.20000
Beryllium_shw 38 0.22850

Point estimate for ETA1-ETA2 is -0.00300

95.1 Percent Cl for ETA1-ETA2 is (-0.06801,-0.00000)

W = 3474.0

Test of ETAl = ETA2 vs ETALl not = ETA2 is significant at 0.2814
The test is significant at 0.2754 (adjusted for ties)

Mann-Whitney Test and Cl: Cadmium_sf, Cadmium_shw

N Median
Cadmium_sf 68 0.1540
Cadmium_shw 38 0.1000

Point estimate for ETA1-ETA2 is 0.0117

95.1 Percent Cl for ETA1-ETA2 is (-0.0000,0.1117)

W = 4119.5

Test of ETAL1 = ETA2 vs ETAl not = ETA2 is significant at 0.0015
The test is significant at 0.0011 (adjusted for ties)

Mann-Whitney Test and Cl: Chromium_sf, Chromium_shw

N Median
Chromium_sf 68 10.750
Chromium_shw 38 9.270

Point estimate for ETA1-ETA2 is 1.650

95.1 Percent Cl for ETA1-ETA2 is (-0.000,3.101)

W = 3940.0

Test of ETA1 = ETA2 vs ETALl not = ETA2 is significant at 0.0470
The test is significant at 0.0470 (adjusted for ties)

Mann-Whitney Test and Cl: Cobalt_sf, Cobalt_shw

N Median
Cobalt_sf 68 4.740
Cobalt_shw 38 4.820

Point estimate for ETA1-ETA2 is -0.100

95.1 Percent Cl for ETA1-ETA2 is (-0.870,0.600)

W = 3585.5

Test of ETAl ETA2 vs ETAl1 not = ETA2 is significant at 0.7319
The test is significant at 0.7319 (adjusted for ties)
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Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Mann-Whitney Test and Cl. Copper_sf, Copper_shw

N Median
Copper_sf 68 13.750
Copper_shw 38 7.135

Point estimate for ETA1-ETA2 is 5.300

95.1 Percent Cl for ETA1-ETA2 is (2.600,8.102)

W = 4215.5

Test of ETALl = ETA2 vs ETAl not = ETA2 is significant at 0.0001
The test is significant at 0.0001 (adjusted for ties)

Mann-Whitney Test and CI: Lead_sf, Lead_shw

N Median
Lead_sf 68 7.695
Lead_shw 38 3.640

Point estimate for ETA1-ETA2 is 3.825

95.1 Percent Cl for ETA1-ETA2 is (2.198,6.881)

W = 4452_.5

Test of ETA1 = ETA2 vs ETAl not = ETA2 is significant at 0.0000
The test is significant at 0.0000 (adjusted for ties)

Mann-Whitney Test and Cl: Mercury_sf, Mercury_shw

N Median
Mercury_sf 68 0.10000
Mercury_shw 38 0.10000

Point estimate for ETA1-ETA2 is 0.00000

95.1 Percent Cl for ETA1-ETA2 is (-0.00000,-0.00000)

W = 3805.5

Test of ETALl = ETA2 vs ETAl not = ETA2 is significant at 0.2712
The test is significant at 0.1883 (adjusted for ties)

Mann-Whitney Test and CI: Molybdenum_sf, Molybdenum_shw

N Median
Molybdenum_sf 68 2.5000
Molybdenum_shw 38 2.5000

Point estimate for ETA1-ETA2 is 0.0000

95.1 Percent Cl for ETA1-ETA2 is (-0.0000,-0.0002)

W = 3743.0

Test of ETAl ETA2 vs ETAl1 not = ETA2 is significant at 0.4912
The test is significant at 0.4085 (adjusted for ties)

Appl_MinitabOutput.docx Page 3



Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Box Plot of Nickel_sf, Nickel _shw

Mann-Whitney Test and CI. Nickel_sf, Nickel _shw

N Median
Nickel sf 68 6.545
Nickel_shw 38 5.540

Point estimate for ETA1-ETA2 is 0.970

95.1 Percent Cl for ETA1-ETA2 is (-0.221,2.200)

W = 3885.5

Test of ETAl = ETA2 vs ETAl not = ETA2 is significant at 0.1037
The test is significant at 0.1035 (adjusted for ties)

Mann-Whitney Test and CI. Selenium_sf, Selenium_shw

N Median
Selenium_sf 68 0.50000
Selenium_shw 38 0.50000

Point estimate for ETA1-ETA2 is -0.00000

95.1 Percent Cl for ETA1-ETA2 is (-0.00001,-0.00002)

W = 3693.5

Test of ETAl = ETA2 vs ETAl not = ETA2 is significant at 0.7171
The test is significant at 0.6572 (adjusted for ties)

Mann-Whitney Test and CI: Silver_sf, Silver_shw

N Median
Silver_sf 68 2.5000
Silver_shw 38 2.5000

Point estimate for ETA1-ETA2 is 0.0000

95.1 Percent Cl for ETA1-ETA2 is (-0.0001,-0.0000)

W = 3720.5

Test of ETA1 = ETA2 vs ETAl not = ETA2 is significant at 0.5890
The test is significant at 0.5139 (adjusted for ties)

Mann-Whitney Test and CI: Thallium_sf, Thallium_shw

N Median
Thallium_sf 68 0.30000
Thallium_shw 38 0.30000

Point estimate for ETA1-ETA2 is -0.00000
95.1 Percent Cl for ETA1-ETA2 is (0.00000,0.00001)
W = 3662.0

Appl_MinitabOutput.docx Page 4



Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Test of ETA1 = ETA2 vs ETAl not = ETA2 is significant at 0.8770
The test is significant at 0.8493 (adjusted for ties)

Mann-Whitney Test and Cl: Vanadium_sf, Vanadium_shw

N Median
Vanadium_sf 68 16.800
Vanadium_shw 38 16.200

Point estimate for ETA1-ETA2 is 1.000

95.1 Percent Cl for ETA1-ETA2 is (-1.900,3.500)

W = 3752.0

Test of ETAL = ETA2 vs ETALl not = ETA2 is significant at 0.4546
The test is significant at 0.4546 (adjusted for ties)

Mann-Whitney Test and CI. Zinc_sf, Zinc_shw

N Median
Zinc_st 68 31.30
Zinc_shw 38 20.10

Point estimate for ETA1-ETA2 is 9.90

95.1 Percent Cl for ETA1-ETA2 is (3.00,18.50)

W = 4103.0

Test of ETAl = ETA2 vs ETAl not = ETA2 is significant at 0.0022
The test is significant at 0.0022 (adjusted for ties)

Conclusion:

For Background Datasets: Cadmium, copper, lead and zinc are significantly different by

depth.
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Appendix 1
Minitab Output of Hypothesis Tests
(Comparison of Background Datasets by Depth)

Non-Parametric Test of Proportions (Two-proportions test) for
Combined Background Datasets by Depth

(0-2 and 2 to 5 ft bgs)

Test and Cl for Two Proportions: Detection Levels of BaP-TEQ, Depth Category

Event = 1
Depth
Category X N Sample p

Shal low 2 14 0.142857
Surface 20 21 0.952381

Difference = p (Shallow) - p (Surface)

Estimate for difference: -0.809524

95% ClI for difference: (-1, -0.604842)

Test for difference = 0 (vs not = 0): Z = -7.75 P-Value = 0.000

Fisher"s exact test: P-Value = 0.000

Conclusion:

PAHs are significantly different by depth

Appl_MinitabOutput.docx Page 6
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ProUCL Output of Rosner Outlier Test



Appendix 2

ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Antimony

Mean |0.44

Standard Deviation |0.0955

Number of data [106

Number of suspected outliers |1

Potential Obs.

Test

Critical

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

0.44 0.095 0.741 16

—_

3.168

3.397

3.767

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier

Rosner's Outlier Test for Arsenic

Mean |3.171

Standard Deviation |12.24

Number of data (106

Number of suspected outliers |1

Potential Obs.

Test

Critical

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

3171 12.18 127 98

-

10.17

3.397

3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 127 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 127 is a Potential Statistical Outlier

Rosner's Outlier Test for Barium

Mean |69.88

Standard Deviation |69.79

Number of data (106

Number of suspected outliers |1

Potential Obs.

Test

Critical

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

3.767

69.88 69.46 575 31

—_

7.272

3.397

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 575 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 575 is a Potential Statistical Outlier

Page 1 of 6
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Appendix 2

ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Beryllium

Mean |0.246

Standard Deviation |0.127

Number of data (106

Number of suspected outliers |1

Potential Obs.

Test

Critical Critical

Mean sd outlier Number

I+

value| value (5%)| value (1%)

0.246 0.126 0.8 43

—_

4.386

3.397 3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 0.8 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 0.8 is a Potential Statistical Outlier

Rosner's Outlier Test for Cadmium

Mean |0.306

Standard Deviation |0.465

Number of data (106

Number of suspected outliers |1

Potential Obs.

Test

Critical Critical

Mean sd outlier Number

I+

value| value (5%)| value (1%)

0.306 0.463 3.81 7

—_

7.573

3.767

3.397

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 3.81 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 3.81 is a Potential Statistical Outlier

Rosner's Outlier Test for Chromium

Mean |11.58

Standard Deviation |5.884

Number of data [106

Number of suspected outliers |1

Potential Obs.

Test

Critical Critical

Mean sd outlier Number

I+

value

value (5%)| value (1%)

11.58 5.856 38.6 103

—_

4.615

3.397 3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 38.6 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 38.6 is a Potential Statistical Outlier

Page 2 of 6
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Appendix 2

ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Cobalt

Mean |5.113

Standard Deviation |2.181

Number of data (106

Number of suspected outliers |1

Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 5.113 2171 15.7 43 4.877 3.397 3.767
For 5% Significance Level, there is 1 Potential Outlier
Therefore, Observation 15.7 is a Potential Statistical Outlier
For 1% Significance Level, there is 1 Potential Outlier
Therefore, Observation 15.7 is a Potential Statistical Outlier
Rosner's Outlier Test for Copper
Mean |13.94
Standard Deviation |9.607
Number of data (106
Number of suspected outliers |1
Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 13.94 9.562 59 16 4.712 3.397 3.767
For 5% Significance Level, there is 1 Potential Outlier
Therefore, Observation 59 is a Potential Statistical Outlier
For 1% Significance Level, there is 1 Potential Outlier
Therefore, Observation 59 is a Potential Statistical Outlier
Rosner's Outlier Test for Lead
Mean |13.07
Standard Deviation |18.22
Number of data [106
Number of suspected outliers |1
Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 13.07 18.13 112 88 5.457 3.397 3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 112 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 112 is a Potential Statistical Outlier

Page 3 of 6
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Appendix 2

ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Mercury

Mean |0.0811

Standard Deviation |0.0425

Number of data [106

Number of suspected outliers |1

Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 0.0811 0.0423 0.324 16 5.745 3.397 3.767
For 5% Significance Level, there is 1 Potential Outlier
Therefore, Observation 0.324 is a Potential Statistical Outlier
For 1% Significance Level, there is 1 Potential Outlier
Therefore, Observation 0.324 is a Potential Statistical Outlier
Rosner's Outlier Test for Molybdenum
Mean |1.717
Standard Deviation |1.122
Number of data [106
Number of suspected outliers |1
Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 1.717 1.116 0.0777 3 1.469 3.397 3.767
For 5% Significance Level, there is no Potential Outlier
For 1% Significance Level, there is no Potential Outlier
Rosner's Outlier Test for Nickel
Mean |7.596
Standard Deviation |4.766
Number of data (106
Number of suspected outliers |1
Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 7.596 4.744 27.2 43 4.132 3.397 3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 27.2 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 27.2 is a Potential Statistical Outlier
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Appendix 2
ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Selenium

Mean |0.455
Standard Deviation |0.0767
Number of data [106

Number of suspected outliers |1

Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 0.455 0.0763 0.78 98 4.261 3.397 3.767

For 5% Significance Level, there is 1 Potential Outlier
Therefore, Observation 0.78 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier
Therefore, Observation 0.78 is a Potential Statistical Outlier

Rosner's Outlier Test for Silver

Mean |1.753
Standard Deviation |1.084
Number of data [106

Number of suspected outliers |1

Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 1.753 1.079 0.117 2 1.516 3.397 3.767

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier

Rosner's Outlier Test for Thallium

Mean |0.278
Standard Deviation |0.0321
Number of data (106

Number of suspected outliers |1

Potential Obs. Test Critical Critical
# Mean sd outlier Number value| value (5%)| value (1%)
1 0.278 0.032 0.232 1 1.424 3.397 3.767

For 5% Significance Level, there is no Potential Outlier

For 1% Significance Level, there is no Potential Outlier
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Appendix 2

ProUCL Output of Rosner Outlier Test

Rosner's Outlier Test for Vanadium

Mean |18.99

Standard Deviation |7.863

Number of data [106

Number of suspected outliers |1

Potential Obs.

Test

Critical

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

18.99 7.826 471 43

—_

3.5692

3.397

3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 47.1 is a Potential Statistical Outlier

For 1% Significance Level, there is no Potential Outlier

Rosner's Outlier Test for Zinc

Mean |46.62

Standard Deviation |61.77

Number of data (106

Number of suspected outliers |1

Potential Obs.

Test

Critical

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

46.62 61.48 525 103

—_

7.781

3.397

3.767

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 525 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 525 is a Potential Statistical Outlier

Rosner's Outlier Test for BaP-TEQ

Mean |0.0075

Standard Deviation |0.0289

Number of data (38

Number of suspected outliers |1

Critical

Potential Obs.

Test

Critical

Mean sd outlier Number

I+

value

value (5%)

value (1%)

0.0075 0.0285 0.179 35

-

6.029

3.01

3.36

For 5% Significance Level, there is 1 Potential Outlier

Therefore, Observation 0.179 is a Potential Statistical Outlier

For 1% Significance Level, there is 1 Potential Outlier

Therefore, Observation 0.179 is a Potential Statistical Outlier
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Antimony

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

3

Minimum

0.306

Maximum

0.741

Mean of Raw Data

0.44

Standard Deviation of Raw Data

0.0955

Kstar

18.81

Mean of Log Transformed Data

-0.847

Standard Deviation of Log Transformed Data

0.236

Normal Distribution Test Results

Correlation Coefficient R

0.796

Approximate Shapiro Wilk Test Statistic

0.634

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.414

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.776

A-D Test Statistic

20.66

A-D Critical (0.95) Value

0.75

K-S Test Statistic

0.421

K-S Critical(0.95) Value

0.0877

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.793

Approximate Shapiro Wilk Test Statistic

0.62

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.422

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Arsenic

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

0.3

Maximum

127

Mean of Raw Data

3.171

Standard Deviation of Raw Data

12.24

Kstar

0.916

Mean of Log Transformed Data

0.533

Standard Deviation of Log Transformed Data

0.764

Normal Distribution Test Results

Correlation Coefficient R

0.343

Approximate Shapiro Wilk Test Statistic

0.162

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.423
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Lilliefors Critical (0.95) Value [0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.538

A-D Test Statistic

9.434E+28

A-D Critical (0.95) Value

0.786

K-S Test Statistic

0.263

K-S Critical(0.95) Value

0.0907

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.92

Approximate Shapiro Wilk Test Statistic

0.882

Approximate Shapiro Wilk P Value

6.094E-12

Lilliefors Test Statistic

0.116

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Barium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

17.7

Maximum

575

Mean of Raw Data

69.88

Standard Deviation of Raw Data

69.79

Kstar

2.578

Mean of Log Transformed Data

4.046

Standard Deviation of Log Transformed Data

0.559

Normal Distribution Test Results

Correlation Coefficient R

0.673

Approximate Shapiro Wilk Test Statistic

0.494

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.293

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.798

A-D Test Statistic

4.244

A-D Critical (0.95) Value

0.761

K-S Test Statistic

0.179

K-S Critical(0.95) Value

0.0887

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.958

Approximate Shapiro Wilk Test Statistic

0.927

Approximate Shapiro Wilk P Value

4.459E-06

Lilliefors Test Statistic

0.12

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Beryllium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

40

Minimum

0.0894

Maximum

0.8

Mean of Raw Data

0.246

Standard Deviation of Raw Data

0.127

Kstar

4514

Mean of Log Transformed Data

-1.516

Standard Deviation of Log Transformed Data

0.471

Normal Distribution Test Results

Correlation Coefficient R

0.895

Approximate Shapiro Wilk Test Statistic

0.807

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.183

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.953

A-D Test Statistic

3.797

A-D Critical (0.95) Value

0.755

K-S Test Statistic

0.18

K-S Critical(0.95) Value

0.0881

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.956

Approximate Shapiro Wilk Test Statistic

0.902

Approximate Shapiro Wilk P Value

2.99E-09

Lilliefors Test Statistic

0.204

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Cadmium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

26

Minimum

0.0883

Maximum

3.81

Mean of Raw Data

0.306

Standard Deviation of Raw Data

0.465

Kstar

1.112

Mean of Log Transformed Data

-1.683

Standard Deviation of Log Transformed Data

0.876

Normal Distribution Test Results

Correlation Coefficient R

0.691

Approximate Shapiro Wilk Test Statistic

0.518

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.32
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Lilliefors Critical (0.95) Value [0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.892

A-D Test Statistic

10.06

A-D Critical (0.95) Value

0.779

K-S Test Statistic

0.287

K-S Critical(0.95) Value

0.0903

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.895

Approximate Shapiro Wilk Test Statistic

0.791

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.298

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Chromium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

44

Maximum

38.6

Mean of Raw Data

11.58

Standard Deviation of Raw Data

5.884

Kstar

5.177

Mean of Log Transformed Data

2.352

Standard Deviation of Log Transformed Data

0.424

Normal Distribution Test Results

Correlation Coefficient R

0.892

Approximate Shapiro Wilk Test Statistic

0.804

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.165

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.956

A-D Test Statistic

1.551

A-D Critical (0.95) Value

0.754

K-S Test Statistic

0.103

K-S Critical(0.95) Value

0.088

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.987

Approximate Shapiro Wilk Test Statistic

0.966

Approximate Shapiro Wilk P Value

0.0599

Lilliefors Test Statistic

0.0696

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Cobalt

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

25

Maximum

15.7

Mean of Raw Data

5.113

Standard Deviation of Raw Data

2.181

Kstar

6.921

Mean of Log Transformed Data

1.56

Standard Deviation of Log Transformed Data

0.369

Normal Distribution Test Results

Correlation Coefficient R

0.903

Approximate Shapiro Wilk Test Statistic

0.827

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.163

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.952

A-D Test Statistic

1.176

A-D Critical (0.95) Value

0.753

K-S Test Statistic

0.112

K-S Critical(0.95) Value

0.088

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.984

Approximate Shapiro Wilk Test Statistic

0.958

Approximate Shapiro Wilk P Value

0.0111

Lilliefors Test Statistic

0.0843

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Copper

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Kstar

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal Distribution Test Results

Correlation Coefficient R

0.923

Approximate Shapiro Wilk Test Statistic

0.858

Approximate Shapiro Wilk P Value

4.663E-15

Lilliefors Test Statistic

0.132
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Lilliefors Critical (0.95) Value [0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.991

A-D Test Statistic

0.689

A-D Critical (0.95) Value

0.762

K-S Test Statistic

0.0891

K-S Critical(0.95) Value

0.0888

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.995

Approximate Shapiro Wilk Test Statistic

0.977

Approximate Shapiro Wilk P Value

0.356

Lilliefors Test Statistic

0.0712

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Lead

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

23

Maximum

112

Mean of Raw Data

13.07

Standard Deviation of Raw Data

18.22

Kstar

0.998

Mean of Log Transformed Data

2.006

Standard Deviation of Log Transformed Data

0.951

Normal Distribution Test Results

Correlation Coefficient R

0.769

Approximate Shapiro Wilk Test Statistic

0.608

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.302

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.949

A-D Test Statistic

8.441

A-D Critical (0.95) Value

0.782

K-S Test Statistic

0.227

K-S Critical(0.95) Value

0.0905

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.94

Approximate Shapiro Wilk Test Statistic

0.866

Approximate Shapiro Wilk P Value

4.885E-14

Lilliefors Test Statistic

0.158

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Mercury

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

30

Minimum

0.0039

Maximum

0.324

Mean of Raw Data

0.0811

Standard Deviation of Raw Data

0.0425

Kstar

2.197

Mean of Log Transformed Data

-2.75

Standard Deviation of Log Transformed Data

0.864

Normal Distribution Test Results

Correlation Coefficient R

0.8

Approximate Shapiro Wilk Test Statistic

0.674

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.37

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.744

A-D Test Statistic

16.58

A-D Critical (0.95) Value

0.763

K-S Test Statistic

0.405

K-S Critical(0.95) Value

0.0889

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.806

Approximate Shapiro Wilk Test Statistic

0.655

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.396

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Molybdenum

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

18

Minimum

0.0777

Maximum

25

Mean of Raw Data

1.717

Standard Deviation of Raw Data

1.122

Kstar

0.872

Mean of Log Transformed Data

-0.116

Standard Deviation of Log Transformed Data

1.505

Normal Distribution Test Results

Correlation Coefficient R

0.782

Approximate Shapiro Wilk Test Statistic

0.585

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.427
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Lilliefors Critical (0.95) Value [0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.563

A-D Test Statistic

20.5

A-D Critical (0.95) Value

0.788

K-S Test Statistic

0.436

K-S Critical(0.95) Value

0.0909

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.799

Approximate Shapiro Wilk Test Statistic

0.612

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.423

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Nickel

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

85

Minimum

25

Maximum

27.2

Mean of Raw Data

7.596

Standard Deviation of Raw Data

4.766

Kstar

3.166

Mean of Log Transformed Data

1.866

Standard Deviation of Log Transformed Data

0.561

Normal Distribution Test Results

Correlation Coefficient R

0.912

Approximate Shapiro Wilk Test Statistic

0.831

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.179

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.982

A-D Test Statistic

1.43

A-D Critical (0.95) Value

0.758

K-S Test Statistic

0.105

K-S Critical(0.95) Value

0.0884

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.988

Approximate Shapiro Wilk Test Statistic

0.957

Approximate Shapiro Wilk P Value

0.00919

Lilliefors Test Statistic

0.0659

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognommal at (0.05) Significance Level

Page 8 of 12

App3_Metals-cPAH GOF (w outliers) wo NDs.xls



Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Selenium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

3

Minimum

0.351

Maximum

0.78

Mean of Raw Data

0.455

Standard Deviation of Raw Data

0.0767

Kstar

33.33

Mean of Log Transformed Data

-0.802

Standard Deviation of Log Transformed Data

0.174

Normal Distribution Test Results

Correlation Coefficient R

0.791

Approximate Shapiro Wilk Test Statistic

0.638

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.401

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.782

A-D Test Statistic

19.74

A-D Critical (0.95) Value

0.75

K-S Test Statistic

0.411

K-S Critical(0.95) Value

0.0877

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.796

Approximate Shapiro Wilk Test Statistic

0.634

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.414

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Silver

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

10

Minimum

0.117

Maximum

25

Mean of Raw Data

1.753

Standard Deviation of Raw Data

1.084

Kstar

1.024

Mean of Log Transformed Data

0.0128

Standard Deviation of Log Transformed Data

1.355

Normal Distribution Test Results

Correlation Coefficient R

0.786

Approximate Shapiro Wilk Test Statistic

0.593

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.425
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Lilliefors Critical (0.95) Value [0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.582

A-D Test Statistic

20.91

A-D Critical (0.95) Value

0.782

K-S Test Statistic

0.43

K-S Critical(0.95) Value

0.0905

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.786

Approximate Shapiro Wilk Test Statistic

0.592

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.417

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Thallium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

2

Minimum

0.232

Maximum

0.3

Mean of Raw Data

0.278

Standard Deviation of Raw Data

0.0321

Kstar

68.77

Mean of Log Transformed Data

-1.289

Standard Deviation of Log Transformed Data

0.121

Normal Distribution Test Results

Correlation Coefficient R

0.775

Approximate Shapiro Wilk Test Statistic

0.574

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.427

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.758

A-D Test Statistic

21.99

A-D Critical (0.95) Value

0.75

K-S Test Statistic

0.429

K-S Critical(0.95) Value

0.0877

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.775

Approximate Shapiro Wilk Test Statistic

0.574

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.427

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Vanadium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

6.2

Maximum

471

Mean of Raw Data

18.99

Standard Deviation of Raw Data

7.863

Kstar

6.467

Mean of Log Transformed Data

2.867

Standard Deviation of Log Transformed Data

0.392

Normal Distribution Test Results

Correlation Coefficient R

0.953

Approximate Shapiro Wilk Test Statistic

0.905

Approximate Shapiro Wilk P Value

6.6E-09

Lilliefors Test Statistic

0.129

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.989

A-D Test Statistic

0.684

A-D Critical (0.95) Value

0.754

K-S Test Statistic

0.086

K-S Critical(0.95) Value

0.088

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.996

Approximate Shapiro Wilk Test Statistic

0.985

Approximate Shapiro Wilk P Value

0.779

Lilliefors Test Statistic

0.0615

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Zinc

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

99

Minimum

9.7

Maximum

525

Mean of Raw Data

46.62

Standard Deviation of Raw Data

61.77

Kstar

1.495

Mean of Log Transformed Data

3.482

Standard Deviation of Log Transformed Data

0.752

Normal Distribution Test Results

Correlation Coefficient R

0.692

Approximate Shapiro Wilk Test Statistic

0.522

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.275

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level
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Appendix 3
ProUCL Output of
Goodness-of-Fit Test Statistics with Outliers

Gamma Distribution Test Results

Correlation Coefficient R

0.861

A-D Test Statistic

4.604

A-D Critical (0.95) Value

0.77

K-S Test Statistic

0.155

K-S Critical(0.95) Value

0.0895

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.966

Approximate Shapiro Wilk Test Statistic

0.929

Approximate Shapiro Wilk P Value

7.734E-06

Lilliefors Test Statistic

0.0951

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

BaP-TEQ

Raw Statistics

Number of Valid Observations

38

Number of Distinct Observations

22

Minimum

0.00106

Maximum

0.179

Mean of Raw Data

0.0075

Standard Deviation of Raw Data

0.0289

Kstar

0.473

Mean of Log Transformed Data

-6.182

Standard Deviation of Log Transformed Data

1.089

Normal Distribution Test Results

Correlation Coefficient R

0.445

Shapiro Wilk Test Statistic

0.235

Shapiro Wilk Critical (0.95) Value

0.938

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.419

Lilliefors Critical (0.95) Value

0.144

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.738

A-D Test Statistic

7.362

A-D Critical (0.95) Value

0.814

K-S Test Statistic

0.322

K-S Critical(0.95) Value

0.152

Data not Gamma Distributed at (0.05) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R

0.816

Shapiro Wilk Test Statistic

0.681

Shapiro Wilk Critical (0.95) Value

0.938

Approximate Shapiro Wilk P Value

1.224E-09

Lilliefors Test Statistic

0.27

Lilliefors Critical (0.95) Value

0.144

Data not Lognormal at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Antimony

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

0.306

Maximum

0.741

Mean of Raw Data

0.44

Standard Deviation of Raw Data

0.0955

Kstar

18.81

Mean of Log Transformed Data

-0.847

Standard Deviation of Log Transformed Data

0.236

Normal Distribution Test Results

Correlation Coefficient R

0.796

Approximate Shapiro Wilk Test Statistic

0.634

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.414

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.776

A-D Test Statistic

20.66

A-D Critical (0.95) Value

0.75

K-S Test Statistic

0.421

K-S Critical(0.95) Value

0.0877

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.793

Approximate Shapiro Wilk Test Statistic

0.62

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.422

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Arsenic

Raw Statistics

Number of Valid Observations

105

Number of Missing Values

Number of Distinct Observations

Minimum

0.3

Maximum

1.9

Mean of Raw Data

1.992

Standard Deviation of Raw Data

1.517

Kstar

2.619

Mean of Log Transformed Data

0.492

Standard Deviation of Log Transformed Data

0.639
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Normal Distribution Test Results

Correlation Coefficient R

0.814

Approximate Shapiro Wilk Test Statistic

0.698

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.176

Lilliefors Critical (0.95) Value

0.0865

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.906

A-D Test Statistic

1.569

A-D Critical (0.95) Value

0.761

K-S Test Statistic

0.0901

K-S Critical(0.95) Value

0.0889

Data follow Appr. Gamma Distribution at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.972

Approximate Shapiro Wilk Test Statistic

0.947

Approximate Shapiro Wilk P Value

0.0009523

Lilliefors Test Statistic

0.112

Lilliefors Critical (0.95) Value

0.0865

Data not Lognormal at (0.05) Significance Level

Barium

Raw Statistics

Number of Valid Observations

104

Number of Missing Values

Number of Distinct Observations

Minimum

17.7

Maximum

267

Mean of Raw Data

61.58

Standard Deviation of Raw Data

34.25

Kstar

4.356

Mean of Log Transformed Data

4.005

Standard Deviation of Log Transformed Data

0.475

Normal Distribution Test Results

Correlation Coefficient R

0.868

Approximate Shapiro Wilk Test Statistic

0.783

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.15

Lilliefors Critical (0.95) Value

0.0869

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.929

A-D Test Statistic

0.826

A-D Critical (0.95) Value

0.755

K-S Test Statistic

0.091

K-S Critical(0.95) Value

0.0887

Data follow Appr. Gamma Distribution at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Lognommal Distribution Test Results

Correlation Coefficient R

0.986

Approximate Shapiro Wilk Test Statistic

0.974

Approximate Shapiro Wilk P Value

0.233

Lilliefors Test Statistic

0.0764

Lilliefors Critical (0.95) Value

0.0869

Data appear Lognormal at (0.05) Significance Level

Beryllium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

20

Minimum

0.0894

Maximum

0.8

Mean of Raw Data

0.246

Standard Deviation of Raw Data

0.127

Kstar

4.514

Mean of Log Transformed Data

-1.516

Standard Deviation of Log Transformed Data

0.471

Normal Distribution Test Results

Correlation Coefficient R

0.895

Approximate Shapiro Wilk Test Statistic

0.807

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.183

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.953

A-D Test Statistic

3.797

A-D Critical (0.95) Value

0.755

K-S Test Statistic

0.18

K-S Critical(0.95) Value

0.0881

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.956

Approximate Shapiro Wilk Test Statistic

0.902

Approximate Shapiro Wilk P Value

2.99E-09

Lilliefors Test Statistic

0.204

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Cadmium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

26

Minimum

0.0883
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Maximum

3.81

Mean of Raw Data

0.306

Standard Deviation of Raw Data

0.465

Kstar

1.112

Mean of Log Transformed Data

-1.683

Standard Deviation of Log Transformed Data

0.876

Normal Distribution Test Results

Correlation Coefficient R

0.691

Approximate Shapiro Wilk Test Statistic

0.518

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.32

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.892

A-D Test Statistic

10.06

A-D Critical (0.95) Value

0.779

K-S Test Statistic

0.287

K-S Critical(0.95) Value

0.0903

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.895

Approximate Shapiro Wilk Test Statistic

0.791

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.298

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Chromium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

44

Maximum

38.6

Mean of Raw Data

11.58

Standard Deviation of Raw Data

5.884

Kstar

5.177

Mean of Log Transformed Data

2.352

Standard Deviation of Log Transformed Data

0.424

Normal Distribution Test Results

Correlation Coefficient R

0.892

Approximate Shapiro Wilk Test Statistic

0.804

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.165

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Gamma Distribution Test Results

Correlation Coefficient R

0.956

A-D Test Statistic

1.551

A-D Critical (0.95) Value

0.754

K-S Test Statistic

0.103

K-S Critical(0.95) Value

0.088

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.987

Approximate Shapiro Wilk Test Statistic

0.966

Approximate Shapiro Wilk P Value

0.0599

Lilliefors Test Statistic

0.0696

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Cobalt

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

25

Maximum

15.7

Mean of Raw Data

5113

Standard Deviation of Raw Data

2.181

Kstar

6.921

Mean of Log Transformed Data

1.56

Standard Deviation of Log Transformed Data

0.369

Normal Distribution Test Results

Correlation Coefficient R

0.903

Approximate Shapiro Wilk Test Statistic

0.827

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.163

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.952

A-D Test Statistic

1.176

A-D Critical (0.95) Value

0.753

K-S Test Statistic

0.112

K-S Critical(0.95) Value

0.088

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.984

Approximate Shapiro Wilk Test Statistic

0.958

Approximate Shapiro Wilk P Value

0.0111

Lilliefors Test Statistic

0.0843

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Copper

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Kstar

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal Distribution Test Results

Correlation Coefficient R

0.923

Approximate Shapiro Wilk Test Statistic

0.858

Approximate Shapiro Wilk P Value

4.663E-15

Lilliefors Test Statistic

0.132

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.991

A-D Test Statistic

0.689

A-D Critical (0.95) Value

0.762

K-S Test Statistic

0.0891

K-S Critical(0.95) Value

0.0888

Data appear Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.995

Approximate Shapiro Wilk Test Statistic

0.977

Approximate Shapiro Wilk P Value

0.356

Lilliefors Test Statistic

0.0712

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Lead

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

23

Maximum

112

Mean of Raw Data

13.07

Standard Deviation of Raw Data

18.22

Kstar

0.998

Mean of Log Transformed Data

2.006

Standard Deviation of Log Transformed Data

0.951

Normal Distribution Test Results
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Correlation Coefficient R

0.769

Approximate Shapiro Wilk Test Statistic

0.608

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

0.302

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.949

A-D Test Statistic

8.441

A-D Critical (0.95) Value

0.782

K-S Test Statistic

0.227

K-S Critical(0.95) Value

0.0905

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.94

Approximate Shapiro Wilk Test Statistic

0.866

Approximate Shapiro Wilk P Value

4.885E-14

Lilliefors Test Statistic

0.158

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Mercury

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

0.0039

Maximum

0.324

Mean of Raw Data

0.0811

Standard Deviation of Raw Data

0.0425

Kstar

2.197

Mean of Log Transformed Data

-2.75

Standard Deviation of Log Transformed Data

0.864

Normal Distribution Test Results

Correlation Coefficient R

0.8

Approximate Shapiro Wilk Test Statistic

0.674

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.37

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.744

A-D Test Statistic

16.58

A-D Critical (0.95) Value

0.763

K-S Test Statistic

0.405

K-S Critical(0.95) Value

0.0889

Data not Gamma Distributed at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Lognommal Distribution Test Results

Correlation Coefficient R

0.806

Approximate Shapiro Wilk Test Statistic

0.655

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.396

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Molybdenum

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

18

Minimum

0.0777

Maximum

25

Mean of Raw Data

1.717

Standard Deviation of Raw Data

1.122

Kstar

0.872

Mean of Log Transformed Data

-0.116

Standard Deviation of Log Transformed Data

1.505

Normal Distribution Test Results

Correlation Coefficient R

0.782

Approximate Shapiro Wilk Test Statistic

0.585

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.427

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.563

A-D Test Statistic

20.5

A-D Critical (0.95) Value

0.788

K-S Test Statistic

0.436

K-S Critical(0.95) Value

0.0909

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.799

Approximate Shapiro Wilk Test Statistic

0.612

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.423

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Nickel

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

25

Maximum

27.2
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Mean of Raw Data

7.596

Standard Deviation of Raw Data

4.766

Kstar

3.166

Mean of Log Transformed Data

1.866

Standard Deviation of Log Transformed Data

0.561

Normal Distribution Test Results

Correlation Coefficient R

0.912

Approximate Shapiro Wilk Test Statistic

0.831

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.179

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.982

A-D Test Statistic

1.43

A-D Critical (0.95) Value

0.758

K-S Test Statistic

0.105

K-S Critical(0.95) Value

0.0884

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.988

Approximate Shapiro Wilk Test Statistic

0.957

Approximate Shapiro Wilk P Value

0.00919

Lilliefors Test Statistic

0.0659

Lilliefors Critical (0.95) Value

0.0861

Data appear Lognormal at (0.05) Significance Level

Selenium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

3

Minimum

0.351

Maximum

0.78

Mean of Raw Data

0.455

Standard Deviation of Raw Data

0.0767

Kstar

33.33

Mean of Log Transformed Data

-0.802

Standard Deviation of Log Transformed Data

0.174

Normal Distribution Test Results

Correlation Coefficient R

0.791

Approximate Shapiro Wilk Test Statistic

0.638

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.401

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Correlation Coefficient R

0.782

A-D Test Statistic

19.74

A-D Critical (0.95) Value

0.75

K-S Test Statistic

0.411

K-S Critical(0.95) Value

0.0877

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.796

Approximate Shapiro Wilk Test Statistic

0.634

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.414

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level

Silver

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

10

Minimum

0.117

Maximum

25

Mean of Raw Data

1.753

Standard Deviation of Raw Data

1.084

Kstar

1.024

Mean of Log Transformed Data

0.0128

Standard Deviation of Log Transformed Data

1.355

Normal Distribution Test Results

Correlation Coefficient R

0.786

Approximate Shapiro Wilk Test Statistic

0.593

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.425

Lilliefors Critical (0.95) Value

0.0861

Data not Normal at (0.05) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R

0.582

A-D Test Statistic

20.91

A-D Critical (0.95) Value

0.782

K-S Test Statistic

0.43

K-S Critical(0.95) Value

0.0905

Data not Gamma Distributed at (0.05) Significance Level

Lognommal Distribution Test Results

Correlation Coefficient R

0.786

Approximate Shapiro Wilk Test Statistic

0.592

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.417

Lilliefors Critical (0.95) Value

0.0861

Data not Lognormal at (0.05) Significance Level
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Appendix 4
ProUCL Output of
Goodness-of-Fit Test Statistics without Outliers

Thallium

Raw Statistics

Number of Valid Observations

106

Number of Distinct Observations

Minimum

0.232

Maximum

0.3

Mean of Raw Data

0.278

Standard Deviation of Raw Data

0.0321

Kstar

68.77

Mean of Log Transformed Data

-1.289

Standard Deviation of Log Transformed Data

0.121

Normal Distribution Test Results

Correlation Coefficient R

0.775

Approximate Shapiro Wilk Test Statistic

0.574

Approximate Shapiro Wilk P Value

0

Lilliefors Test Statistic

0.427

Lilliefo