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Lognormal GOF Test

Shapiro Wilk Test Statistic       0.346 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      12.2    95% Adjusted Gamma UCL (use when n<50)      12.76

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      55.25

MLE Mean (bias corrected)       9.156 MLE Sd (bias corrected)       5.112

Approximate Chi Square Value (0.05)      57.78

Theta hat (MLE)       2.178 Theta star (bias corrected MLE)       2.854

nu hat (MLE)    100.9 nu star (bias corrected)      76.99

Gamma Statistics

k hat (MLE)       4.203 k star (bias corrected MLE)       3.208

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

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.735 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.469 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.887 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      10.52    95% Adjusted-CLT UCL (Chen-1995)       9.609

   95% Modified-t UCL (Johnson-1978)      10.39

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.459 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.375 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.287 Skewness     -3.394

Maximum      10 Median      10

SD       2.624 Std. Error of Mean       0.757

Number of Missing Observations       0

Minimum       0.875 Mean       9.156

General Statistics

Total Number of Observations      12 Number of Distinct Observations       3

Number of Bootstrap Operations   2000

Arsenic

From File   EPC_013Sub_EU09.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   3/2/2015 7:23:30 PM
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5% Shapiro Wilk Critical Value       0.859 Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.713 Shapiro Wilk GOF Test

SD      0.0966 Std. Error of Mean      0.0279

Coefficient of Variation       0.679 Skewness       1.256

Minimum   -0.00278 Mean       0.142

Maximum       0.393 Median       0.142

Total Number of Observations      12 Number of Distinct Observations       5

Number of Missing Observations       0

Cesium-137

General Statistics

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      12.46

   90% Chebyshev(Mean, Sd) UCL      11.43    95% Chebyshev(Mean, Sd) UCL      12.46

 97.5% Chebyshev(Mean, Sd) UCL      13.89    99% Chebyshev(Mean, Sd) UCL      16.69

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      10.4    95% Jackknife UCL      10.52

   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      19.38  97.5% Chebyshev (MVUE) UCL      23.4

   99% Chebyshev (MVUE) UCL      31.29

Assuming Lognormal Distribution

   95% H-UCL      17.24    90% Chebyshev (MVUE) UCL      16.49

Maximum of Logged Data       2.303 SD of logged Data       0.701

Lognormal Statistics

Minimum of Logged Data     -0.134 Mean of logged Data       2.091

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       0.477 Lilliefors Lognormal GOF Test
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   95% Modified-t UCL (Johnson-1978)       0.351

Assuming Normal Distribution

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

   95% Student's-t UCL       0.343    95% Adjusted-CLT UCL (Chen-1995)       0.381

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       0.417 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.644 Shapiro Wilk GOF Test

SD       0.232 Std. Error of Mean      0.0671

Coefficient of Variation       1.043 Skewness       2.291

Minimum    -0.0157 Mean       0.223

Maximum       0.89 Median       0.223

Total Number of Observations      12 Number of Distinct Observations       5

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% Chebyshev (Mean, Sd) UCL       0.264

 97.5% Chebyshev(Mean, Sd) UCL       0.316    99% Chebyshev(Mean, Sd) UCL       0.42

   95% BCA Bootstrap UCL       0.197

   90% Chebyshev(Mean, Sd) UCL       0.226    95% Chebyshev(Mean, Sd) UCL       0.264

   95% Standard Bootstrap UCL       0.187    95% Bootstrap-t UCL       0.202

   95% Hall's Bootstrap UCL       0.288    95% Percentile Bootstrap UCL       0.191

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.188    95% Jackknife UCL       0.192

Lognormal Statistics Not Available

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

   95% Modified-t UCL (Johnson-1978)       0.194

Gamma Statistics Not Available

Assuming Normal Distribution

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

   95% Student's-t UCL       0.192    95% Adjusted-CLT UCL (Chen-1995)       0.199

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

Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.333 Lilliefors GOF Test
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Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.487 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.247 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.755 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.737 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       0.376

Assuming Normal Distribution

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

   95% Student's-t UCL       0.379    95% Adjusted-CLT UCL (Chen-1995)       0.358

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       0.417 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.65 Shapiro Wilk GOF Test

SD       0.109 Std. Error of Mean      0.0315

Coefficient of Variation       0.339 Skewness     -1.625

Minimum      0.0265 Mean       0.322

Maximum       0.47 Median       0.322

Total Number of Observations      12 Number of Distinct Observations       3

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% Chebyshev (Mean, Sd) UCL       0.515

 97.5% Chebyshev(Mean, Sd) UCL       0.642    99% Chebyshev(Mean, Sd) UCL       0.89

   95% BCA Bootstrap UCL       0.372

   90% Chebyshev(Mean, Sd) UCL       0.424    95% Chebyshev(Mean, Sd) UCL       0.515

   95% Standard Bootstrap UCL       0.331    95% Bootstrap-t UCL       0.41

   95% Hall's Bootstrap UCL       0.845    95% Percentile Bootstrap UCL       0.335

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.333    95% Jackknife UCL       0.343

Lognormal Statistics Not Available

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Gamma Statistics Not Available
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Uranium-238

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% Chebyshev (Mean, Sd) UCL       0.46

   90% Chebyshev(Mean, Sd) UCL       0.417    95% Chebyshev(Mean, Sd) UCL       0.46

 97.5% Chebyshev(Mean, Sd) UCL       0.519    99% Chebyshev(Mean, Sd) UCL       0.636

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.374    95% Jackknife UCL       0.379

   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       0.718  97.5% Chebyshev (MVUE) UCL       0.873

   99% Chebyshev (MVUE) UCL       1.178

Assuming Lognormal Distribution

   95% H-UCL       0.654    90% Chebyshev (MVUE) UCL       0.607

Maximum of Logged Data     -0.755 SD of logged Data       0.755

Lognormal Statistics

Minimum of Logged Data     -3.631 Mean of logged Data     -1.278

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       0.493 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.461 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.44    95% Adjusted Gamma UCL (use when n<50)       0.462

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      46.13

MLE Mean (bias corrected)       0.322 MLE Sd (bias corrected)       0.194

Approximate Chi Square Value (0.05)      48.44

Theta hat (MLE)      0.0895 Theta star (bias corrected MLE)       0.117

nu hat (MLE)      86.43 nu star (bias corrected)      66.16

Gamma Statistics

k hat (MLE)       3.601 k star (bias corrected MLE)       2.757
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   95% Chebyshev (MVUE) UCL       3.959  97.5% Chebyshev (MVUE) UCL       4.803

Assuming Lognormal Distribution

   95% H-UCL       3.578    90% Chebyshev (MVUE) UCL       3.351

Maximum of Logged Data       1.805 SD of logged Data       0.738

Lognormal Statistics

Minimum of Logged Data     -1.036 Mean of logged Data       0.452

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       0.369 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.794 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       2.901    95% Adjusted Gamma UCL (use when n<50)       3.085

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      28.2

MLE Mean (bias corrected)       1.967 MLE Sd (bias corrected)       1.448

Approximate Chi Square Value (0.05)      29.98

Theta hat (MLE)       0.825 Theta star (bias corrected MLE)       1.067

nu hat (MLE)      57.2 nu star (bias corrected)      44.24

Gamma Statistics

k hat (MLE)       2.384 k star (bias corrected MLE)       1.843

5% K-S Critical Value       0.248 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.741 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.336 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.434 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       2.712    95% Adjusted-CLT UCL (Chen-1995)       2.937

   95% Modified-t UCL (Johnson-1978)       2.757

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.417 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.657 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.731 Skewness       2.247

Maximum       6.08 Median       1.967

SD       1.438 Std. Error of Mean       0.415

Number of Missing Observations       0

Minimum       0.355 Mean       1.967

General Statistics

Total Number of Observations      12 Number of Distinct Observations       5
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Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

K-S Test Statistic       0.285 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       0.857 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)    116.9

Assuming Normal Distribution

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

   95% Student's-t UCL    116.6    95% Adjusted-CLT UCL (Chen-1995)    117.6

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       0.285 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.832 Shapiro Wilk GOF Test

SD      24.43 Std. Error of Mean       7.053

Coefficient of Variation       0.235 Skewness       0.942

Minimum      80 Mean    103.9

Maximum    149 Median      89.5

Total Number of Observations      12 Number of Distinct Observations      10

Number of Missing Observations       0

Vanadium

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% Chebyshev (Mean, Sd) UCL       3.775

   90% Chebyshev(Mean, Sd) UCL       3.211    95% Chebyshev(Mean, Sd) UCL       3.775

 97.5% Chebyshev(Mean, Sd) UCL       4.558    99% Chebyshev(Mean, Sd) UCL       6.095

   95% Hall's Bootstrap UCL       5.881    95% Percentile Bootstrap UCL       2.699

   95% BCA Bootstrap UCL       2.995

   95% CLT UCL       2.649    95% Jackknife UCL       2.712

   95% Standard Bootstrap UCL       2.619    95% Bootstrap-t UCL       3.1

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   99% Chebyshev (MVUE) UCL       6.46
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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    116.6 or 95% Modified-t UCL    116.9

   90% Chebyshev(Mean, Sd) UCL    125.1    95% Chebyshev(Mean, Sd) UCL    134.7

 97.5% Chebyshev(Mean, Sd) UCL    148    99% Chebyshev(Mean, Sd) UCL    174.1

   95% Hall's Bootstrap UCL    117.5    95% Percentile Bootstrap UCL    115

   95% BCA Bootstrap UCL    117.3

   95% CLT UCL    115.5    95% Jackknife UCL    116.6

   95% Standard Bootstrap UCL    115    95% Bootstrap-t UCL    120.2

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    132.9  97.5% Chebyshev (MVUE) UCL    145.4

   99% Chebyshev (MVUE) UCL    170.1

Assuming Lognormal Distribution

   95% H-UCL    117.8    90% Chebyshev (MVUE) UCL    123.8

Maximum of Logged Data       5.004 SD of logged Data       0.221

Lognormal Statistics

Minimum of Logged Data       4.382 Mean of logged Data       4.62

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       0.273 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.855 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    117.4    95% Adjusted Gamma UCL (use when n<50)    119.6

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    338.3

MLE Mean (bias corrected)    103.9 MLE Sd (bias corrected)      25.8

Approximate Chi Square Value (0.05)    344.7

Theta hat (MLE)       4.819 Theta star (bias corrected MLE)       6.403

nu hat (MLE)    517.5 nu star (bias corrected)    389.5

k hat (MLE)      21.56 k star (bias corrected MLE)      16.23


