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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 11:33:57 AM

Number of Bootstrap Operations   2000

From File   EPC_015Surf_EU09.xls

Full Precision   OFF

Confidence Coefficient   95%
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Maximum of Logged Data       5.084 SD of logged Data       1.721

Lognormal Statistics

Minimum of Logged Data     -1.273 Mean of logged Data       3.978

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       0.307 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.58 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    155.1    95% Adjusted Gamma UCL (use when n<50)    170.1

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      11.37

MLE Mean (bias corrected)      87.25 MLE Sd (bias corrected)      90.76

Approximate Chi Square Value (0.05)      12.47

Theta hat (MLE)      75.34 Theta star (bias corrected MLE)      94.41

nu hat (MLE)      27.79 nu star (bias corrected)      22.18

Gamma Statistics

k hat (MLE)       1.158 k star (bias corrected MLE)       0.924

5% K-S Critical Value       0.251 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.753 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.265 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.224 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    111.8    95% Adjusted-CLT UCL (Chen-1995)    108.8

   95% Modified-t UCL (Johnson-1978)    111.6

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.128 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.978 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.543 Skewness     -0.215

Maximum    161.4 Median      86.77

SD      47.33 Std. Error of Mean      13.66

Number of Missing Observations       0

Minimum       0.28 Mean      87.25

General Statistics

Total Number of Observations      12 Number of Distinct Observations      12

Antimony
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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    111.8

   90% Chebyshev(Mean, Sd) UCL    128.2    95% Chebyshev(Mean, Sd) UCL    146.8

 97.5% Chebyshev(Mean, Sd) UCL    172.6    99% Chebyshev(Mean, Sd) UCL    223.2

   95% Hall's Bootstrap UCL    110.2    95% Percentile Bootstrap UCL    109.3

   95% BCA Bootstrap UCL    107.6

   95% CLT UCL    109.7    95% Jackknife UCL    111.8

   95% Standard Bootstrap UCL    108.4    95% Bootstrap-t UCL    110.6

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    623.4  97.5% Chebyshev (MVUE) UCL    813.1

   99% Chebyshev (MVUE) UCL   1186

Assuming Lognormal Distribution

   95% H-UCL   2255    90% Chebyshev (MVUE) UCL    486.7
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Maximum of Logged Data       2.519 SD of logged Data       0.156

Lognormal Statistics

Minimum of Logged Data       2.044 Mean of logged Data       2.318

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       0.313 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.767 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      11.14    95% Adjusted Gamma UCL (use when n<50)      11.28

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    770.1

MLE Mean (bias corrected)      10.27 MLE Sd (bias corrected)       1.729

Approximate Chi Square Value (0.05)    779.8

Theta hat (MLE)       0.219 Theta star (bias corrected MLE)       0.291

nu hat (MLE)   1127 nu star (bias corrected)    846.3

Gamma Statistics

k hat (MLE)      46.95 k star (bias corrected MLE)      35.26

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       0.73 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.315 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.493 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      11.04    95% Adjusted-CLT UCL (Chen-1995)      10.86

   95% Modified-t UCL (Johnson-1978)      11.02

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.299 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.79 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.146 Skewness     -0.873

Maximum      12.41 Median      11

SD       1.497 Std. Error of Mean       0.432

Number of Missing Observations       0

Minimum       7.72 Mean      10.27

Arsenic

General Statistics

Total Number of Observations      12 Number of Distinct Observations       7
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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      11.04 or 95% Modified-t UCL      11.02

   90% Chebyshev(Mean, Sd) UCL      11.56    95% Chebyshev(Mean, Sd) UCL      12.15

 97.5% Chebyshev(Mean, Sd) UCL      12.96    99% Chebyshev(Mean, Sd) UCL      14.56

   95% Hall's Bootstrap UCL      10.84    95% Percentile Bootstrap UCL      10.94

   95% BCA Bootstrap UCL      10.85

   95% CLT UCL      10.98    95% Jackknife UCL      11.04

   95% Standard Bootstrap UCL      10.94    95% Bootstrap-t UCL      10.9

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      12.3  97.5% Chebyshev (MVUE) UCL      13.17

   99% Chebyshev (MVUE) UCL      14.89

Assuming Lognormal Distribution

   95% H-UCL      11.2    90% Chebyshev (MVUE) UCL      11.66
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Maximum of Logged Data       3.071 SD of logged Data       1.499

Lognormal Statistics

Minimum of Logged Data     -2.59 Mean of logged Data       2.134

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       0.509 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.413 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      19.88    95% Adjusted Gamma UCL (use when n<50)      21.51

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      16.27

MLE Mean (bias corrected)      12.12 MLE Sd (bias corrected)      11.06

Approximate Chi Square Value (0.05)      17.6

Theta hat (MLE)       7.926 Theta star (bias corrected MLE)      10.08

nu hat (MLE)      36.71 nu star (bias corrected)      28.87

Gamma Statistics

k hat (MLE)       1.53 k star (bias corrected MLE)       1.203

5% K-S Critical Value       0.249 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.745 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.519 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.139 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      14.59    95% Adjusted-CLT UCL (Chen-1995)      14.01

   95% Modified-t UCL (Johnson-1978)      14.53

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.406 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.685 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.392 Skewness     -0.872

Maximum      21.56 Median      12

SD       4.751 Std. Error of Mean       1.372

Number of Missing Observations       0

Minimum      0.075 Mean      12.12

Cadmium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       4
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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      18.1

   90% Chebyshev(Mean, Sd) UCL      16.24    95% Chebyshev(Mean, Sd) UCL      18.1

 97.5% Chebyshev(Mean, Sd) UCL      20.69    99% Chebyshev(Mean, Sd) UCL      25.77

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      14.38    95% Jackknife UCL      14.59

   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      67.63  97.5% Chebyshev (MVUE) UCL      87.34

   99% Chebyshev (MVUE) UCL    126.1

Assuming Lognormal Distribution

   95% H-UCL    150.8    90% Chebyshev (MVUE) UCL      53.42
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Maximum of Logged Data       4.946 SD of logged Data       0.236

Lognormal Statistics

Minimum of Logged Data       3.949 Mean of logged Data       4.414

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       0.382 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.719 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      96.39    95% Adjusted Gamma UCL (use when n<50)      98.33

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    302.2

MLE Mean (bias corrected)      84.74 MLE Sd (bias corrected)      22.17

Approximate Chi Square Value (0.05)    308.2

Theta hat (MLE)       4.367 Theta star (bias corrected MLE)       5.8

nu hat (MLE)    465.7 nu star (bias corrected)    350.6

Gamma Statistics

k hat (MLE)      19.4 k star (bias corrected MLE)      14.61

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       0.381 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.981 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      95.61    95% Adjusted-CLT UCL (Chen-1995)      97.4

   95% Modified-t UCL (Johnson-1978)      96.03

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.412 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.673 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.248 Skewness       1.446

Maximum    140.6 Median      85

SD      20.97 Std. Error of Mean       6.055

Number of Missing Observations       0

Minimum      51.88 Mean      84.74

Chromium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       4
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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      95.61 or 95% Modified-t UCL      96.03

   90% Chebyshev(Mean, Sd) UCL    102.9    95% Chebyshev(Mean, Sd) UCL    111.1

 97.5% Chebyshev(Mean, Sd) UCL    122.5    99% Chebyshev(Mean, Sd) UCL    145

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      94.7    95% Jackknife UCL      95.61

   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    110  97.5% Chebyshev (MVUE) UCL    121

   99% Chebyshev (MVUE) UCL    142.6

Assuming Lognormal Distribution

   95% H-UCL      97.03    90% Chebyshev (MVUE) UCL    102.1
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Maximum of Logged Data      10.46 SD of logged Data       0.366

Lognormal Statistics

Minimum of Logged Data       9.188 Mean of logged Data      10.01

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       0.179 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.912 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  28583    95% Adjusted Gamma UCL (use when n<50)  29442

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    132.2

MLE Mean (bias corrected)  23609 MLE Sd (bias corrected)   9007

Approximate Chi Square Value (0.05)    136.2

Theta hat (MLE)   2598 Theta star (bias corrected MLE)   3437

nu hat (MLE)    218.1 nu star (bias corrected)    164.9

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.086 k star (bias corrected MLE)       6.87

K-S Test Statistic       0.18 Kolmogrov-Smirnoff Gamma GOF Test

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

Gamma GOF Test

A-D Test Statistic       0.396 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.731 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)  27584

Assuming Normal Distribution

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

   95% Student's-t UCL  27592    95% Adjusted-CLT UCL (Chen-1995)  27203

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

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.181 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.938 Shapiro Wilk GOF Test

SD   7683 Std. Error of Mean   2218

Coefficient of Variation       0.325 Skewness    -0.0789

Minimum   9781 Mean  23609

Maximum  34775 Median  22115

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Iron

General Statistics
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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  27592

   90% Chebyshev(Mean, Sd) UCL  30263    95% Chebyshev(Mean, Sd) UCL  33276

 97.5% Chebyshev(Mean, Sd) UCL  37459    99% Chebyshev(Mean, Sd) UCL  45676

   95% Hall's Bootstrap UCL  27112    95% Percentile Bootstrap UCL  27173

   95% BCA Bootstrap UCL  27326

   95% CLT UCL  27257    95% Jackknife UCL  27592

   95% Standard Bootstrap UCL  27133    95% Bootstrap-t UCL  27563

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  34806  97.5% Chebyshev (MVUE) UCL  39599

   99% Chebyshev (MVUE) UCL  49013

Assuming Lognormal Distribution

   95% H-UCL  29735    90% Chebyshev (MVUE) UCL  31353
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Maximum of Logged Data       5.339 SD of logged Data       0.453

Lognormal Statistics

Minimum of Logged Data       4.174 Mean of logged Data       4.702

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       0.198 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))    155    95% Adjusted Gamma UCL (use when n<50)    161.1

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      75.78

MLE Mean (bias corrected)    120.9 MLE Sd (bias corrected)      58.97

Approximate Chi Square Value (0.05)      78.77

Theta hat (MLE)      21.85 Theta star (bias corrected MLE)      28.75

nu hat (MLE)    132.8 nu star (bias corrected)    101

Gamma Statistics

k hat (MLE)       5.534 k star (bias corrected MLE)       4.206

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

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.732 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       0.502 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    148.9    95% Adjusted-CLT UCL (Chen-1995)    149

   95% Modified-t UCL (Johnson-1978)    149.3

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.175 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.883 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.446 Skewness       0.502

Maximum    208.3 Median    111.7

SD      53.94 Std. Error of Mean      15.57

Number of Missing Observations       0

Minimum      65 Mean    120.9

Nickel

General Statistics

Total Number of Observations      12 Number of Distinct Observations      10
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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       0.204 Mean       0.204

Maximum       0.204 Median       0.204

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    148.9

   90% Chebyshev(Mean, Sd) UCL    167.7    95% Chebyshev(Mean, Sd) UCL    188.8

 97.5% Chebyshev(Mean, Sd) UCL    218.2    99% Chebyshev(Mean, Sd) UCL    275.9

   95% Hall's Bootstrap UCL    147.5    95% Percentile Bootstrap UCL    146.1

   95% BCA Bootstrap UCL    148.1

   95% CLT UCL    146.6    95% Jackknife UCL    148.9

   95% Standard Bootstrap UCL    145.4    95% Bootstrap-t UCL    152.8

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    191.4  97.5% Chebyshev (MVUE) UCL    221.9

   99% Chebyshev (MVUE) UCL    281.7

Assuming Lognormal Distribution

   95% H-UCL    162.4    90% Chebyshev (MVUE) UCL    169.5
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Maximum of Logged Data       1.609 SD of logged Data       0.785

Lognormal Statistics

Minimum of Logged Data     -1.109 Mean of logged Data       1.383

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))       6.299    95% Adjusted Gamma UCL (use when n<50)       6.614

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      46.04

MLE Mean (bias corrected)       4.611 MLE Sd (bias corrected)       2.78

Approximate Chi Square Value (0.05)      48.34

Theta hat (MLE)       1.283 Theta star (bias corrected MLE)       1.676

nu hat (MLE)      86.28 nu star (bias corrected)      66.04

Gamma Statistics

k hat (MLE)       3.595 k star (bias corrected MLE)       2.752

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

Data Not Gamma Distributed at 5% Significance Level

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

K-S Test Statistic       0.546 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       4.17 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL       5.31    95% Adjusted-CLT UCL (Chen-1995)       4.835

   95% Modified-t UCL (Johnson-1978)       5.245

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       0.292 Skewness     -3.464

Maximum       5 Median       5

SD       1.348 Std. Error of Mean       0.389

Number of Missing Observations       0

Minimum       0.33 Mean       4.611

PCB, Total

General Statistics

Total Number of Observations      12 Number of Distinct Observations       2
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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       6.307

   90% Chebyshev(Mean, Sd) UCL       5.778    95% Chebyshev(Mean, Sd) UCL       6.307

 97.5% Chebyshev(Mean, Sd) UCL       7.041    99% Chebyshev(Mean, Sd) UCL       8.483

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       5.251    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      10.7  97.5% Chebyshev (MVUE) UCL      13.06

   99% Chebyshev (MVUE) UCL      17.69

Assuming Lognormal Distribution

   95% H-UCL       9.904    90% Chebyshev (MVUE) UCL       9.005
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Maximum of Logged Data       3.783 SD of logged Data       0.343

Lognormal Statistics

Minimum of Logged Data       2.534 Mean of logged Data       3.206

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       0.124 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.978 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      31.36    95% Adjusted Gamma UCL (use when n<50)      32.27

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    139.7

MLE Mean (bias corrected)      26.03 MLE Sd (bias corrected)       9.689

Approximate Chi Square Value (0.05)    143.8

Theta hat (MLE)       2.726 Theta star (bias corrected MLE)       3.607

nu hat (MLE)    229.1 nu star (bias corrected)    173.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.548 k star (bias corrected MLE)       7.216

K-S Test Statistic       0.118 Kolmogrov-Smirnoff Gamma GOF Test

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

Gamma GOF Test

A-D Test Statistic       0.212 Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)      30.75

Assuming Normal Distribution

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

   95% Student's-t UCL      30.66    95% Adjusted-CLT UCL (Chen-1995)      30.85

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

Data appear Normal at 5% Significance Level

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

Lilliefors Test Statistic       0.144 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.948 Shapiro Wilk GOF Test

SD       8.931 Std. Error of Mean       2.578

Coefficient of Variation       0.343 Skewness       0.738

Minimum      12.6 Mean      26.03

Maximum      43.96 Median      24.03

Total Number of Observations      12 Number of Distinct Observations      12

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-238 was not processed!

Minimum       7.12 Mean       7.12

Maximum       7.12 Median       7.12

Total Number of Observations      12 Number of Distinct Observations       1

Number of Missing Observations       0

Uranium-238

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      30.66

   90% Chebyshev(Mean, Sd) UCL      33.76    95% Chebyshev(Mean, Sd) UCL      37.26

 97.5% Chebyshev(Mean, Sd) UCL      42.13    99% Chebyshev(Mean, Sd) UCL      51.68

   95% Hall's Bootstrap UCL      32.16    95% Percentile Bootstrap UCL      30.34

   95% BCA Bootstrap UCL      30.57

   95% CLT UCL      30.27    95% Jackknife UCL      30.66

   95% Standard Bootstrap UCL      30.07    95% Bootstrap-t UCL      31.47

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      37.41  97.5% Chebyshev (MVUE) UCL      42.33

   99% Chebyshev (MVUE) UCL      51.99

Assuming Lognormal Distribution

   95% H-UCL      32.08    90% Chebyshev (MVUE) UCL      33.86
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Maximum of Logged Data       4.356 SD of logged Data       0.231

Lognormal Statistics

Minimum of Logged Data       3.463 Mean of logged Data       4.19

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       0.482 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.417 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      75.39    95% Adjusted Gamma UCL (use when n<50)      76.71

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    400.6

MLE Mean (bias corrected)      67.37 MLE Sd (bias corrected)      15.45

Approximate Chi Square Value (0.05)    407.6

Theta hat (MLE)       2.667 Theta star (bias corrected MLE)       3.545

nu hat (MLE)    606.3 nu star (bias corrected)    456.1

Gamma Statistics

k hat (MLE)      25.26 k star (bias corrected MLE)      19

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       0.731 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.48 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       3.35 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      73.29    95% Adjusted-CLT UCL (Chen-1995)      69.56

   95% Modified-t UCL (Johnson-1978)      72.78

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.46 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.459 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.169 Skewness     -3.175

Maximum      77.92 Median      70

SD      11.41 Std. Error of Mean       3.295

Number of Missing Observations       0

Minimum      31.9 Mean      67.37

Vanadium

General Statistics

Total Number of Observations      12 Number of Distinct Observations       4
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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      73.29 or 95% Modified-t UCL      72.78

   90% Chebyshev(Mean, Sd) UCL      77.26    95% Chebyshev(Mean, Sd) UCL      81.73

 97.5% Chebyshev(Mean, Sd) UCL      87.95    99% Chebyshev(Mean, Sd) UCL    100.2

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL      72.79    95% Jackknife UCL      73.29

   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      87.49  97.5% Chebyshev (MVUE) UCL      96.06

   99% Chebyshev (MVUE) UCL    112.9

Assuming Lognormal Distribution

   95% H-UCL      77.27    90% Chebyshev (MVUE) UCL      81.31


