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A B C D E F G H I J K L
UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   2/18/2015 11:31:10 AM

Number of Bootstrap Operations   2000

From File   EPC_015Surf_EU06.xls

Full Precision   OFF

Confidence Coefficient   95%
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Maximum of Logged Data       4.721 SD of logged Data       0.342

Lognormal Statistics

Minimum of Logged Data       3.749 Mean of logged Data       4.273

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.135 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.934 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      90.89    95% Adjusted Gamma UCL (use when n<50)      93.52

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    143

MLE Mean (bias corrected)      75.6 MLE Sd (bias corrected)      27.84

Approximate Chi Square Value (0.05)    147.1

Theta hat (MLE)       7.75 Theta star (bias corrected MLE)      10.26

nu hat (MLE)    234.1 nu star (bias corrected)    176.9

Gamma Statistics

k hat (MLE)       9.754 k star (bias corrected MLE)       7.371

5% K-S Critical Value       0.245 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.144 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.314 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      88.46    95% Adjusted-CLT UCL (Chen-1995)      87.75

   95% Modified-t UCL (Johnson-1978)      88.52

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.136 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.931 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.328 Skewness       0.168

Maximum    112.2 Median      76.3

SD      24.81 Std. Error of Mean       7.163

Number of Missing Observations       0

Minimum      42.46 Mean      75.6

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Antimony
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      88.46

   90% Chebyshev(Mean, Sd) UCL      97.09    95% Chebyshev(Mean, Sd) UCL    106.8

 97.5% Chebyshev(Mean, Sd) UCL    120.3    99% Chebyshev(Mean, Sd) UCL    146.9

   95% Hall's Bootstrap UCL      86.57    95% Percentile Bootstrap UCL      86.43

   95% BCA Bootstrap UCL      86.51

   95% CLT UCL      87.38    95% Jackknife UCL      88.46

   95% Standard Bootstrap UCL      86.97    95% Bootstrap-t UCL      88.71

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    108.7  97.5% Chebyshev (MVUE) UCL    123

   99% Chebyshev (MVUE) UCL    151

Assuming Lognormal Distribution

   95% H-UCL      93.22    90% Chebyshev (MVUE) UCL      98.41
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Maximum of Logged Data       2.893 SD of logged Data       0.215

Lognormal Statistics

Minimum of Logged Data       1.889 Mean of logged Data       2.388

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.398 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.666 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.5    95% Adjusted Gamma UCL (use when n<50)      12.73

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    369.4

MLE Mean (bias corrected)      11.12 MLE Sd (bias corrected)       2.65

Approximate Chi Square Value (0.05)    376.1

Theta hat (MLE)       0.475 Theta star (bias corrected MLE)       0.632

nu hat (MLE)    561.9 nu star (bias corrected)    422.8

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      23.41 k star (bias corrected MLE)      17.62

K-S Test Statistic       0.411 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.221 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.732 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      12.48

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      12.43    95% Adjusted-CLT UCL (Chen-1995)      12.68

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.436 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.629 Shapiro Wilk GOF Test

SD       2.512 Std. Error of Mean       0.725

Coefficient of Variation       0.226 Skewness       1.637

Minimum       6.61 Mean      11.12

Maximum      18.04 Median      11

Total Number of Observations      12 Number of Distinct Observations       5

Number of Missing Observations       0

Arsenic

General Statistics



138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

A B C D E F G H I J K L

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      12.43 or 95% Modified-t UCL      12.48

   90% Chebyshev(Mean, Sd) UCL      13.3    95% Chebyshev(Mean, Sd) UCL      14.29

 97.5% Chebyshev(Mean, Sd) UCL      15.65    99% Chebyshev(Mean, Sd) UCL      18.34

   95% Hall's Bootstrap UCL      21.61    95% Percentile Bootstrap UCL      12.23

   95% BCA Bootstrap UCL      12.69

   95% CLT UCL      12.32    95% Jackknife UCL      12.43

   95% Standard Bootstrap UCL      12.26    95% Bootstrap-t UCL      13.61

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      14.15  97.5% Chebyshev (MVUE) UCL      15.46

   99% Chebyshev (MVUE) UCL      18.03

Assuming Lognormal Distribution

   95% H-UCL      12.57    90% Chebyshev (MVUE) UCL      13.2
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Maximum of Logged Data       2.732 SD of logged Data       0.626

Lognormal Statistics

Minimum of Logged Data       0.405 Mean of logged Data       2.368

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.491 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.453 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      15.52    95% Adjusted Gamma UCL (use when n<50)      16.18

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      64.71

MLE Mean (bias corrected)      11.89 MLE Sd (bias corrected)       6.205

Approximate Chi Square Value (0.05)      67.46

Theta hat (MLE)       2.466 Theta star (bias corrected MLE)       3.239

nu hat (MLE)    115.7 nu star (bias corrected)      88.09

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.82 k star (bias corrected MLE)       3.671

K-S Test Statistic       0.485 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.246 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.732 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.733 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      13.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      13.73    95% Adjusted-CLT UCL (Chen-1995)      12.78

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.429 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.62 Shapiro Wilk GOF Test

SD       3.546 Std. Error of Mean       1.024

Coefficient of Variation       0.298 Skewness     -2.504

Minimum       1.5 Mean      11.89

Maximum      15.36 Median      12

Total Number of Observations      12 Number of Distinct Observations       5

Number of Missing Observations       0

Cadmium

General Statistics
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and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL      16.35

   90% Chebyshev(Mean, Sd) UCL      14.96    95% Chebyshev(Mean, Sd) UCL      16.35

 97.5% Chebyshev(Mean, Sd) UCL      18.28    99% Chebyshev(Mean, Sd) UCL      22.07

   95% Hall's Bootstrap UCL      12.99    95% Percentile Bootstrap UCL      13.28

   95% BCA Bootstrap UCL      13.03

   95% CLT UCL      13.57    95% Jackknife UCL      13.73

   95% Standard Bootstrap UCL      13.49    95% Bootstrap-t UCL      13.22

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      23.15  97.5% Chebyshev (MVUE) UCL      27.65

   99% Chebyshev (MVUE) UCL      36.49

Assuming Lognormal Distribution

   95% H-UCL      20.09    90% Chebyshev (MVUE) UCL      19.91
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Maximum of Logged Data       4.443 SD of logged Data       0.309

Lognormal Statistics

Minimum of Logged Data       3.6 Mean of logged Data       4.247

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.403 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.688 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      85.21    95% Adjusted Gamma UCL (use when n<50)      87.33

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    195.6

MLE Mean (bias corrected)      72.71 MLE Sd (bias corrected)      23.24

Approximate Chi Square Value (0.05)    200.5

Theta hat (MLE)       5.602 Theta star (bias corrected MLE)       7.428

nu hat (MLE)    311.5 nu star (bias corrected)    234.9

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      12.98 k star (bias corrected MLE)       9.789

K-S Test Statistic       0.415 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.245 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.902 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      82.22

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      82.5    95% Adjusted-CLT UCL (Chen-1995)      79.85

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.409 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.684 Shapiro Wilk GOF Test

SD      18.89 Std. Error of Mean       5.453

Coefficient of Variation       0.26 Skewness     -1.084

Minimum      36.58 Mean      72.71

Maximum      85 Median      85

Total Number of Observations      12 Number of Distinct Observations       5

Number of Missing Observations       0

Chromium

General Statistics
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Cobalt was not processed!

If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

Maximum      16.2 Median      16.2

Number of Missing Observations       0

Minimum      16.2 Mean      16.2

Cobalt

General Statistics

Total Number of Observations      12 Number of Distinct Observations       1

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      82.5 or 95% Modified-t UCL      82.22

   90% Chebyshev(Mean, Sd) UCL      89.07    95% Chebyshev(Mean, Sd) UCL      96.48

 97.5% Chebyshev(Mean, Sd) UCL    106.8    99% Chebyshev(Mean, Sd) UCL    127

   95% Hall's Bootstrap UCL      79.97    95% Percentile Bootstrap UCL      80.97

   95% BCA Bootstrap UCL      79.96

   95% CLT UCL      81.68    95% Jackknife UCL      82.5

   95% Standard Bootstrap UCL      81.26    95% Bootstrap-t UCL      80.89

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    101.7  97.5% Chebyshev (MVUE) UCL    114.2

   99% Chebyshev (MVUE) UCL    138.6

Assuming Lognormal Distribution

   95% H-UCL      87.85    90% Chebyshev (MVUE) UCL      92.8
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Maximum of Logged Data       6.676 SD of logged Data       1.258

Lognormal Statistics

Minimum of Logged Data       3.11 Mean of logged Data       5.121

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.244 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.866 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    531.1    95% Adjusted Gamma UCL (use when n<50)    585.4

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      10

MLE Mean (bias corrected)    289.3 MLE Sd (bias corrected)    315.1

Approximate Chi Square Value (0.05)      11.03

Theta hat (MLE)    275.5 Theta star (bias corrected MLE)    343.2

nu hat (MLE)      25.2 nu star (bias corrected)      20.24

Gamma Statistics

k hat (MLE)       1.05 k star (bias corrected MLE)       0.843

5% K-S Critical Value       0.252 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.756 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.202 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.6 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    422.9    95% Adjusted-CLT UCL (Chen-1995)    433.2

   95% Modified-t UCL (Johnson-1978)    426.3

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.216 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.862 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.89 Skewness       0.939

Maximum    793.2 Median    285.8

SD    257.6 Std. Error of Mean      74.37

Number of Missing Observations       0

Minimum      22.41 Mean    289.3

General Statistics

Total Number of Observations      12 Number of Distinct Observations      11

Copper
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    422.9

   90% Chebyshev(Mean, Sd) UCL    512.4    95% Chebyshev(Mean, Sd) UCL    613.5

 97.5% Chebyshev(Mean, Sd) UCL    753.8    99% Chebyshev(Mean, Sd) UCL   1029

   95% Hall's Bootstrap UCL    550.6    95% Percentile Bootstrap UCL    405.8

   95% BCA Bootstrap UCL    423.8

   95% CLT UCL    411.7    95% Jackknife UCL    422.9

   95% Standard Bootstrap UCL    404    95% Bootstrap-t UCL    463

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    907.4  97.5% Chebyshev (MVUE) UCL   1156

   99% Chebyshev (MVUE) UCL   1643

Assuming Lognormal Distribution

   95% H-UCL   1343    90% Chebyshev (MVUE) UCL    728.5
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Maximum of Logged Data      10.91 SD of logged Data       0.471

Lognormal Statistics

Minimum of Logged Data       9.421 Mean of logged Data       9.972

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.204 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.887 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)  31500    95% Adjusted Gamma UCL (use when n<50)  32872

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      61.51

MLE Mean (bias corrected)  23969 MLE Sd (bias corrected)  12785

Approximate Chi Square Value (0.05)      64.19

Theta hat (MLE)   5196 Theta star (bias corrected MLE)   6819

nu hat (MLE)    110.7 nu star (bias corrected)      84.36

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.613 k star (bias corrected MLE)       3.515

K-S Test Statistic       0.234 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.246 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.815 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.733 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  31051

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL  30781    95% Adjusted-CLT UCL (Chen-1995)  31937

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.278 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.791 Shapiro Wilk GOF Test

SD  13140 Std. Error of Mean   3793

Coefficient of Variation       0.548 Skewness       1.477

Minimum  12350 Mean  23969

Maximum  54500 Median  18474

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Iron

General Statistics
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If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Neptunium-237 was not processed!

Minimum       0.64 Mean       0.64

Maximum       0.64 Median       0.64

Total Number of Observations      12 Number of Distinct Observations       1

Number of Missing Observations       0

Neptunium-237

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL  32872

   90% Chebyshev(Mean, Sd) UCL  35349    95% Chebyshev(Mean, Sd) UCL  40504

 97.5% Chebyshev(Mean, Sd) UCL  47658    99% Chebyshev(Mean, Sd) UCL  61712

   95% Hall's Bootstrap UCL  30622    95% Percentile Bootstrap UCL  30656

   95% BCA Bootstrap UCL  32197

   95% CLT UCL  30209    95% Jackknife UCL  30781

   95% Standard Bootstrap UCL  29802    95% Bootstrap-t UCL  34286

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  38059  97.5% Chebyshev (MVUE) UCL  44271

   99% Chebyshev (MVUE) UCL  56475

Assuming Lognormal Distribution

   95% H-UCL  32296    90% Chebyshev (MVUE) UCL  33583
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Maximum of Logged Data       6.424 SD of logged Data       0.736

Lognormal Statistics

Minimum of Logged Data       4.174 Mean of logged Data       5.127

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.13 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    324    95% Adjusted Gamma UCL (use when n<50)    345.6

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      25.35

MLE Mean (bias corrected)    215.5 MLE Sd (bias corrected)    165.6

Approximate Chi Square Value (0.05)      27.03

Theta hat (MLE)      98.7 Theta star (bias corrected MLE)    127.3

nu hat (MLE)      52.41 nu star (bias corrected)      40.64

Gamma Statistics

k hat (MLE)       2.184 k star (bias corrected MLE)       1.693

5% K-S Critical Value       0.248 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.741 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.141 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.281 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    300.3    95% Adjusted-CLT UCL (Chen-1995)    314.5

   95% Modified-t UCL (Johnson-1978)    303.6

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.855 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.758 Skewness       1.464

Maximum    616.5 Median    168.4

SD    163.4 Std. Error of Mean      47.18

Number of Missing Observations       0

Minimum      65 Mean    215.5

Nickel

General Statistics

Total Number of Observations      12 Number of Distinct Observations      11
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If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable PAH, Total was not processed!

Minimum       1.386 Mean       1.386

Maximum       1.386 Median       1.386

Total Number of Observations      12 Number of Distinct Observations       1

Number of Missing Observations       0

PAH, Total

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    300.3

   90% Chebyshev(Mean, Sd) UCL    357.1    95% Chebyshev(Mean, Sd) UCL    421.2

 97.5% Chebyshev(Mean, Sd) UCL    510.2    99% Chebyshev(Mean, Sd) UCL    685

   95% Hall's Bootstrap UCL    368.2    95% Percentile Bootstrap UCL    294.8

   95% BCA Bootstrap UCL    312.9

   95% CLT UCL    293.1    95% Jackknife UCL    300.3

   95% Standard Bootstrap UCL    291.3    95% Bootstrap-t UCL    342.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    422.9  97.5% Chebyshev (MVUE) UCL    512.9

   99% Chebyshev (MVUE) UCL    689.7

Assuming Lognormal Distribution

   95% H-UCL    381.8    90% Chebyshev (MVUE) UCL    358.1
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Maximum of Logged Data       2.303 SD of logged Data       0.2

Lognormal Statistics

Minimum of Logged Data       1.609 Mean of logged Data       1.667

5% Lilliefors Critical Value       0.256 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.53 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.327 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       6.102    95% Adjusted Gamma UCL (use when n<50)       6.215

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    355.8

MLE Mean (bias corrected)       5.417 MLE Sd (bias corrected)       1.313

Approximate Chi Square Value (0.05)    362.4

Theta hat (MLE)       0.24 Theta star (bias corrected MLE)       0.318

nu hat (MLE)    542.6 nu star (bias corrected)    408.3

Gamma Statistics

k hat (MLE)      22.61 k star (bias corrected MLE)      17.01

5% K-S Critical Value       0.245 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.732 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.536 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       4.092 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       6.165    95% Adjusted-CLT UCL (Chen-1995)       6.547

   95% Modified-t UCL (Johnson-1978)       6.234

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.53 Lilliefors GOF Test

5% Lilliefors Critical Value       0.256 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.327 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.266 Skewness       3.464

Maximum      10 Median       5

SD       1.443 Std. Error of Mean       0.417

Number of Missing Observations       0

Minimum       5 Mean       5.417

PCB, Total

General Statistics

Total Number of Observations      12 Number of Distinct Observations       2
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL       6.165 or 95% Modified-t UCL       6.234

   90% Chebyshev(Mean, Sd) UCL       6.667    95% Chebyshev(Mean, Sd) UCL       7.233

 97.5% Chebyshev(Mean, Sd) UCL       8.019    99% Chebyshev(Mean, Sd) UCL       9.562

   95% Hall's Bootstrap UCL     N/A       95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       6.102    95% Jackknife UCL     N/A    

   95% Standard Bootstrap UCL     N/A       95% Bootstrap-t UCL     N/A    

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL       6.759  97.5% Chebyshev (MVUE) UCL       7.35

   99% Chebyshev (MVUE) UCL       8.509

Assuming Lognormal Distribution

   95% H-UCL       6.04    90% Chebyshev (MVUE) UCL       6.334
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Maximum of Logged Data       4.718 SD of logged Data       0.637

Lognormal Statistics

Minimum of Logged Data       2.996 Mean of logged Data       3.654

5% Lilliefors Critical Value       0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.182 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.871 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      67.04    95% Adjusted Gamma UCL (use when n<50)      70.93

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      33.67

MLE Mean (bias corrected)      46.8 MLE Sd (bias corrected)      32.09

Approximate Chi Square Value (0.05)      35.63

Theta hat (MLE)      16.95 Theta star (bias corrected MLE)      22.01

nu hat (MLE)      66.27 nu star (bias corrected)      51.04

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.761 k star (bias corrected MLE)       2.126

K-S Test Statistic       0.217 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.248 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.731 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.74 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      63.4

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL      62.96    95% Adjusted-CLT UCL (Chen-1995)      64.38

5% Lilliefors Critical Value       0.256 Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.255 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.829 Shapiro Wilk GOF Test

SD      31.18 Std. Error of Mean       9

Coefficient of Variation       0.666 Skewness       1.001

Minimum      20 Mean      46.8

Maximum    112 Median      32.72

Total Number of Observations      12 Number of Distinct Observations       9

Number of Missing Observations       0

Uranium

General Statistics
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If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Uranium-234 was not processed!

Minimum       8.74 Mean       8.74

Maximum       8.74 Median       8.74

Total Number of Observations      12 Number of Distinct Observations       1

Number of Missing Observations       0

Uranium-234

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Iaci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL      62.96

   90% Chebyshev(Mean, Sd) UCL      73.8    95% Chebyshev(Mean, Sd) UCL      86.03

 97.5% Chebyshev(Mean, Sd) UCL    103    99% Chebyshev(Mean, Sd) UCL    136.3

   95% Hall's Bootstrap UCL      62.04    95% Percentile Bootstrap UCL      61.98

   95% BCA Bootstrap UCL      63.16

   95% CLT UCL      61.6    95% Jackknife UCL      62.96

   95% Standard Bootstrap UCL      61.14    95% Bootstrap-t UCL      67.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      84.99  97.5% Chebyshev (MVUE) UCL    101.7

   99% Chebyshev (MVUE) UCL    134.5

Assuming Lognormal Distribution

   95% H-UCL      73.98    90% Chebyshev (MVUE) UCL      72.97
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The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Uranium-238 was not processed!

If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

Maximum      15.4 Median      15.4

Number of Missing Observations       0

Minimum      15.4 Mean      15.4

General Statistics

Total Number of Observations      12 Number of Distinct Observations       1

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Uranium-238

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

The data set for variable Uranium-235 was not processed!

If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

Maximum       0.57 Median       0.57

Number of Missing Observations       0

Minimum       0.57 Mean       0.57

Uranium-235

General Statistics

Total Number of Observations      12 Number of Distinct Observations       1


