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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 1:45:23 PM

Number of Bootstrap Operations   2000

From File   EPC_015Sub_EU05.xls

Full Precision   OFF

Confidence Coefficient   95%



11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

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

Maximum of Logged Data       9.532 SD of logged Data       0.2

Lognormal Statistics

Minimum of Logged Data       8.638 Mean of logged Data       9.045

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       0.379 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.744 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   9644    95% Adjusted Gamma UCL (use when n<50)   9809

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    418

MLE Mean (bias corrected)   8638 MLE Sd (bias corrected)   1942

Approximate Chi Square Value (0.05)    425.2

Theta hat (MLE)    328.5 Theta star (bias corrected MLE)    436.7

nu hat (MLE)    631.1 nu star (bias corrected)    474.7

Gamma Statistics

k hat (MLE)      26.3 k star (bias corrected MLE)      19.78

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       0.391 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       1.74 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL   9607    95% Adjusted-CLT UCL (Chen-1995)   9821

   95% Modified-t UCL (Johnson-1978)   9653

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       0.684 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.216 Skewness       1.779

Maximum  13800 Median   8638

SD   1870 Std. Error of Mean    539.7

Number of Missing Observations       0

Minimum   5640 Mean   8638

General Statistics

Total Number of Observations      12 Number of Distinct Observations       5

Aluminum
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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   9607 or 95% Modified-t UCL   9653

   90% Chebyshev(Mean, Sd) UCL  10257    95% Chebyshev(Mean, Sd) UCL  10990

 97.5% Chebyshev(Mean, Sd) UCL  12008    99% Chebyshev(Mean, Sd) UCL  14008

   95% Hall's Bootstrap UCL  14520    95% Percentile Bootstrap UCL   9498

   95% BCA Bootstrap UCL   9748

   95% CLT UCL   9525    95% Jackknife UCL   9607

   95% Standard Bootstrap UCL   9498    95% Bootstrap-t UCL   9854

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  10817  97.5% Chebyshev (MVUE) UCL  11763

   99% Chebyshev (MVUE) UCL  13622

Assuming Lognormal Distribution

   95% H-UCL   9665    90% Chebyshev (MVUE) UCL  10136
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Maximum of Logged Data       5.176 SD of logged Data       0.239

Lognormal Statistics

Minimum of Logged Data       4.274 Mean of logged Data       4.652

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       0.158 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.945 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    122.9    95% Adjusted Gamma UCL (use when n<50)    125.4

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    287.9

MLE Mean (bias corrected)    107.7 MLE Sd (bias corrected)      28.82

Approximate Chi Square Value (0.05)    293.8

Theta hat (MLE)       5.806 Theta star (bias corrected MLE)       7.711

nu hat (MLE)    445.2 nu star (bias corrected)    335.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      18.55 k star (bias corrected MLE)      13.97

K-S Test Statistic       0.173 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       0.407 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.732 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    122.6

Assuming Normal Distribution

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

   95% Student's-t UCL    122    95% Adjusted-CLT UCL (Chen-1995)    124.2

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       0.2 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.882 Shapiro Wilk GOF Test

SD      27.63 Std. Error of Mean       7.975

Coefficient of Variation       0.257 Skewness       1.372

Minimum      71.81 Mean    107.7

Maximum    177 Median    100.4

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Antimony

General Statistics
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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    122

   90% Chebyshev(Mean, Sd) UCL    131.6    95% Chebyshev(Mean, Sd) UCL    142.5

 97.5% Chebyshev(Mean, Sd) UCL    157.5    99% Chebyshev(Mean, Sd) UCL    187.1

   95% Hall's Bootstrap UCL    145.5    95% Percentile Bootstrap UCL    121.7

   95% BCA Bootstrap UCL    123.1

   95% CLT UCL    120.8    95% Jackknife UCL    122

   95% Standard Bootstrap UCL    120.4    95% Bootstrap-t UCL    127.5

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    140.1  97.5% Chebyshev (MVUE) UCL    154.2

   99% Chebyshev (MVUE) UCL    181.8

Assuming Lognormal Distribution

   95% H-UCL    123.4    90% Chebyshev (MVUE) UCL    130
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Maximum of Logged Data       2.952 SD of logged Data       0.364

Lognormal Statistics

Minimum of Logged Data       1.825 Mean of logged Data       2.357

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       0.128 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.958 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      13.66    95% Adjusted Gamma UCL (use when n<50)      14.08

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    123.5

MLE Mean (bias corrected)      11.21 MLE Sd (bias corrected)       4.41

Approximate Chi Square Value (0.05)    127.4

Theta hat (MLE)       1.312 Theta star (bias corrected MLE)       1.734

nu hat (MLE)    205.1 nu star (bias corrected)    155.2

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       8.546 k star (bias corrected MLE)       6.465

K-S Test Statistic       0.128 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       0.223 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)      13.32

Assuming Normal Distribution

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

   95% Student's-t UCL      13.29    95% Adjusted-CLT UCL (Chen-1995)      13.3

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       0.108 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.95 Shapiro Wilk GOF Test

SD       4.011 Std. Error of Mean       1.158

Coefficient of Variation       0.358 Skewness       0.511

Minimum       6.2 Mean      11.21

Maximum      19.15 Median      11

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations       0

Arsenic

General Statistics
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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      13.29

   90% Chebyshev(Mean, Sd) UCL      14.69    95% Chebyshev(Mean, Sd) UCL      16.26

 97.5% Chebyshev(Mean, Sd) UCL      18.44    99% Chebyshev(Mean, Sd) UCL      22.73

   95% Hall's Bootstrap UCL      13.41    95% Percentile Bootstrap UCL      13.01

   95% BCA Bootstrap UCL      13.32

   95% CLT UCL      13.12    95% Jackknife UCL      13.29

   95% Standard Bootstrap UCL      13.01    95% Bootstrap-t UCL      13.5

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      16.43  97.5% Chebyshev (MVUE) UCL      18.68

   99% Chebyshev (MVUE) UCL      23.11

Assuming Lognormal Distribution

   95% H-UCL      14.04    90% Chebyshev (MVUE) UCL      14.81
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Maximum of Logged Data       3.18 SD of logged Data       1.158

Lognormal Statistics

Minimum of Logged Data     -1.171 Mean of logged Data       2.44

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       0.432 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.51 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      22.91    95% Adjusted Gamma UCL (use when n<50)      24.5

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      23.09

MLE Mean (bias corrected)      14.98 MLE Sd (bias corrected)      11.94

Approximate Chi Square Value (0.05)      24.7

Theta hat (MLE)       7.402 Theta star (bias corrected MLE)       9.521

nu hat (MLE)      48.58 nu star (bias corrected)      37.77

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       2.024 k star (bias corrected MLE)       1.574

K-S Test Statistic       0.391 Kolmogrov-Smirnoff Gamma GOF Test

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

Gamma GOF Test

A-D Test Statistic       1.873 Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)      17.94

Assuming Normal Distribution

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

   95% Student's-t UCL      18.04    95% Adjusted-CLT UCL (Chen-1995)      17.17

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       0.223 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.905 Shapiro Wilk GOF Test

SD       5.892 Std. Error of Mean       1.701

Coefficient of Variation       0.393 Skewness     -1.168

Minimum       0.31 Mean      14.98

Maximum      24.04 Median      15.24

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations       0

Cadmium

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      18.04

   90% Chebyshev(Mean, Sd) UCL      20.08    95% Chebyshev(Mean, Sd) UCL      22.4

 97.5% Chebyshev(Mean, Sd) UCL      25.6    99% Chebyshev(Mean, Sd) UCL      31.9

   95% Hall's Bootstrap UCL      17.39    95% Percentile Bootstrap UCL      17.59

   95% BCA Bootstrap UCL      17.27

   95% CLT UCL      17.78    95% Jackknife UCL      18.04

   95% Standard Bootstrap UCL      17.58    95% Bootstrap-t UCL      17.61

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      53.18  97.5% Chebyshev (MVUE) UCL      67.26

   99% Chebyshev (MVUE) UCL      94.91

Assuming Lognormal Distribution

   95% H-UCL      68.71    90% Chebyshev (MVUE) UCL      43.04
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Maximum of Logged Data       4.443 SD of logged Data       0.572

Lognormal Statistics

Minimum of Logged Data       2.38 Mean of logged Data       3.862

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

Data appear Approximate Lognormal at 5% Significance Level

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

Lilliefors Test Statistic       0.243 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.831 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      71.15    95% Adjusted Gamma UCL (use when n<50)      74.36

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      57.1

MLE Mean (bias corrected)      53.63 MLE Sd (bias corrected)      29.52

Approximate Chi Square Value (0.05)      59.68

Theta hat (MLE)      12.4 Theta star (bias corrected MLE)      16.25

nu hat (MLE)    103.8 nu star (bias corrected)      79.18

Gamma Statistics

k hat (MLE)       4.325 k star (bias corrected MLE)       3.299

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       0.735 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.2 Kolmogrov-Smirnoff Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.523 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL      65.82    95% Adjusted-CLT UCL (Chen-1995)      64.83

   95% Modified-t UCL (Johnson-1978)      65.83

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

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

Lilliefors Test Statistic       0.177 Lilliefors GOF Test

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

Normal GOF Test

Shapiro Wilk Test Statistic       0.911 Shapiro Wilk GOF Test

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

Coefficient of Variation       0.439 Skewness      0.0141

Maximum      85 Median      46.31

SD      23.52 Std. Error of Mean       6.791

Number of Missing Observations       0

Minimum      10.8 Mean      53.63

Chromium

General Statistics

Total Number of Observations      12 Number of Distinct Observations      10
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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      65.82

   90% Chebyshev(Mean, Sd) UCL      74    95% Chebyshev(Mean, Sd) UCL      83.23

 97.5% Chebyshev(Mean, Sd) UCL      96.04    99% Chebyshev(Mean, Sd) UCL    121.2

   95% Hall's Bootstrap UCL      64.81    95% Percentile Bootstrap UCL      64.06

   95% BCA Bootstrap UCL      63.98

   95% CLT UCL      64.8    95% Jackknife UCL      65.82

   95% Standard Bootstrap UCL      64.33    95% Bootstrap-t UCL      67.12

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      96.1  97.5% Chebyshev (MVUE) UCL    113.8

   99% Chebyshev (MVUE) UCL    148.6

Assuming Lognormal Distribution

   95% H-UCL      82.37    90% Chebyshev (MVUE) UCL      83.34
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Maximum of Logged Data       8.72 SD of logged Data       1.615

Lognormal Statistics

Minimum of Logged Data       3.094 Mean of logged Data       5.192

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       0.156 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1835    95% Adjusted Gamma UCL (use when n<50)   2145

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       3.23

MLE Mean (bias corrected)    712 MLE Sd (bias corrected)   1118

Approximate Chi Square Value (0.05)       3.776

Theta hat (MLE)   1526 Theta star (bias corrected MLE)   1756

nu hat (MLE)      11.2 nu star (bias corrected)       9.733

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.467 k star (bias corrected MLE)       0.406

K-S Test Statistic       0.281 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.26 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.059 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.791 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1681

Assuming Normal Distribution

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

   95% Student's-t UCL   1600    95% Adjusted-CLT UCL (Chen-1995)   2044

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       0.451 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.42 Shapiro Wilk GOF Test

SD   1713 Std. Error of Mean    494.5

Coefficient of Variation       2.406 Skewness       3.398

Minimum      22.06 Mean    712

Maximum   6122 Median    245.9

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Copper

General Statistics



445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

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

99% Chebyshev (Mean, Sd) UCL   5632

   90% Chebyshev(Mean, Sd) UCL   2196    95% Chebyshev(Mean, Sd) UCL   2868

 97.5% Chebyshev(Mean, Sd) UCL   3800    99% Chebyshev(Mean, Sd) UCL   5632

   95% Hall's Bootstrap UCL   5430    95% Percentile Bootstrap UCL   1683

   95% BCA Bootstrap UCL   2179

   95% CLT UCL   1525    95% Jackknife UCL   1600

   95% Standard Bootstrap UCL   1473    95% Bootstrap-t UCL   6905

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1751  97.5% Chebyshev (MVUE) UCL   2274

   99% Chebyshev (MVUE) UCL   3301

Assuming Lognormal Distribution

   95% H-UCL   4966    90% Chebyshev (MVUE) UCL   1374
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Maximum of Logged Data      10.46 SD of logged Data       0.331

Lognormal Statistics

Minimum of Logged Data       9.263 Mean of logged Data       9.83

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       0.117 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.983 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))  23459    95% Adjusted Gamma UCL (use when n<50)  24131

Adjusted Level of Significance      0.029 Adjusted Chi Square Value    146.3

MLE Mean (bias corrected)  19551 MLE Sd (bias corrected)   7129

Approximate Chi Square Value (0.05)    150.4

Theta hat (MLE)   1964 Theta star (bias corrected MLE)   2599

nu hat (MLE)    238.9 nu star (bias corrected)    180.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       9.955 k star (bias corrected MLE)       7.522

K-S Test Statistic       0.137 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       0.218 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)  23150

Assuming Normal Distribution

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

   95% Student's-t UCL  23052    95% Adjusted-CLT UCL (Chen-1995)  23383

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       0.178 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.929 Shapiro Wilk GOF Test

SD   6753 Std. Error of Mean   1949

Coefficient of Variation       0.345 Skewness       1.04

Minimum  10545 Mean  19551

Maximum  34999 Median  18316

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Iron

General Statistics



521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

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  23052

   90% Chebyshev(Mean, Sd) UCL  25399    95% Chebyshev(Mean, Sd) UCL  28048

 97.5% Chebyshev(Mean, Sd) UCL  31725    99% Chebyshev(Mean, Sd) UCL  38948

   95% Hall's Bootstrap UCL  24715    95% Percentile Bootstrap UCL  22846

   95% BCA Bootstrap UCL  23380

   95% CLT UCL  22757    95% Jackknife UCL  23052

   95% Standard Bootstrap UCL  22629    95% Bootstrap-t UCL  24117

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL  27741  97.5% Chebyshev (MVUE) UCL  31295

   99% Chebyshev (MVUE) UCL  38275

Assuming Lognormal Distribution

   95% H-UCL  23844    90% Chebyshev (MVUE) UCL  25181
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Maximum of Logged Data       7.159 SD of logged Data       0.398

Lognormal Statistics

Minimum of Logged Data       5.664 Mean of logged Data       6.25

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       0.192 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.918 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    702.7    95% Adjusted Gamma UCL (use when n<50)    728

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      91.97

MLE Mean (bias corrected)    560.2 MLE Sd (bias corrected)    251

Approximate Chi Square Value (0.05)      95.27

Theta hat (MLE)      85.33 Theta star (bias corrected MLE)    112.5

nu hat (MLE)    157.6 nu star (bias corrected)    119.5

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       6.565 k star (bias corrected MLE)       4.98

K-S Test Statistic       0.208 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       0.53 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)    702.1

Assuming Normal Distribution

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

   95% Student's-t UCL    694.6    95% Adjusted-CLT UCL (Chen-1995)    731.9

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       0.27 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.776 Shapiro Wilk GOF Test

SD    259.2 Std. Error of Mean      74.82

Coefficient of Variation       0.463 Skewness       2.109

Minimum    288.3 Mean    560.2

Maximum   1286 Median    530

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Manganese

General Statistics
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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% Adjusted Gamma UCL    728

   90% Chebyshev(Mean, Sd) UCL    784.6    95% Chebyshev(Mean, Sd) UCL    886.3

 97.5% Chebyshev(Mean, Sd) UCL   1027    99% Chebyshev(Mean, Sd) UCL   1305

   95% Hall's Bootstrap UCL   1267    95% Percentile Bootstrap UCL    685.9

   95% BCA Bootstrap UCL    745.9

   95% CLT UCL    683.3    95% Jackknife UCL    694.6

   95% Standard Bootstrap UCL    676.6    95% Bootstrap-t UCL    782.6

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    840.2  97.5% Chebyshev (MVUE) UCL    962.8

   99% Chebyshev (MVUE) UCL   1204

Assuming Lognormal Distribution

   95% H-UCL    715    90% Chebyshev (MVUE) UCL    751.9
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Maximum of Logged Data       2.364 SD of logged Data       2.315

Lognormal Statistics

Minimum of Logged Data     -3.937 Mean of logged Data       0.996

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       0.4 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.636 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      15.69    95% Adjusted Gamma UCL (use when n<50)      17.87

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       5.072

MLE Mean (bias corrected)       7.066 MLE Sd (bias corrected)       9.666

Approximate Chi Square Value (0.05)       5.777

Theta hat (MLE)      11.07 Theta star (bias corrected MLE)      13.22

nu hat (MLE)      15.32 nu star (bias corrected)      12.83

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.639 k star (bias corrected MLE)       0.534

K-S Test Statistic       0.394 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.257 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       2.273 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.774 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)       9.261

Assuming Normal Distribution

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

   95% Student's-t UCL       9.325    95% Adjusted-CLT UCL (Chen-1995)       8.723

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       0.333 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.711 Shapiro Wilk GOF Test

SD       4.356 Std. Error of Mean       1.258

Coefficient of Variation       0.617 Skewness     -1.06

Minimum      0.0195 Mean       7.066

Maximum      10.63 Median      10

Total Number of Observations      12 Number of Distinct Observations       7

Number of Missing Observations       0

Mercury

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

99% Chebyshev (Mean, Sd) UCL      19.58

   90% Chebyshev(Mean, Sd) UCL      10.84    95% Chebyshev(Mean, Sd) UCL      12.55

 97.5% Chebyshev(Mean, Sd) UCL      14.92    99% Chebyshev(Mean, Sd) UCL      19.58

   95% Hall's Bootstrap UCL       8.631    95% Percentile Bootstrap UCL       9.011

   95% BCA Bootstrap UCL       8.681

   95% CLT UCL       9.135    95% Jackknife UCL       9.325

   95% Standard Bootstrap UCL       9.04    95% Bootstrap-t UCL       8.966

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      92.39  97.5% Chebyshev (MVUE) UCL    122.6

   99% Chebyshev (MVUE) UCL    181.8

Assuming Lognormal Distribution

   95% H-UCL   2040    90% Chebyshev (MVUE) UCL      70.65
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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% Chebyshev (Mean, Sd) UCL       0.53

 97.5% Chebyshev(Mean, Sd) UCL       0.61    99% Chebyshev(Mean, Sd) UCL       0.768

   95% BCA Bootstrap UCL     N/A    

   90% Chebyshev(Mean, Sd) UCL       0.472    95% Chebyshev(Mean, Sd) UCL       0.53

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

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

Nonparametric Distribution Free UCLs

   95% CLT UCL       0.414    95% Jackknife UCL       0.421

Lognormal Statistics Not Available

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

   95% Modified-t UCL (Johnson-1978)       0.421

Gamma Statistics Not Available

Assuming Normal Distribution

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

   95% Student's-t UCL       0.421    95% Adjusted-CLT UCL (Chen-1995)       0.414

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       0.6 Shapiro Wilk GOF Test

SD       0.147 Std. Error of Mean      0.0425

Coefficient of Variation       0.428 Skewness       0

Minimum   -0.001 Mean       0.345

Maximum       0.69 Median       0.345

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

Neptunium-237

General Statistics
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Maximum of Logged Data       6.516 SD of logged Data       1.425

Lognormal Statistics

Minimum of Logged Data       2.001 Mean of logged Data       4.792

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       0.152 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.92 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    453.3    95% Adjusted Gamma UCL (use when n<50)    504.7

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       7.997

MLE Mean (bias corrected)    233 MLE Sd (bias corrected)    274.2

Approximate Chi Square Value (0.05)       8.903

Theta hat (MLE)    262.3 Theta star (bias corrected MLE)    322.8

nu hat (MLE)      21.32 nu star (bias corrected)      17.32

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.888 k star (bias corrected MLE)       0.722

K-S Test Statistic       0.177 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.253 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.318 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.761 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    350.7

Assuming Normal Distribution

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

   95% Student's-t UCL    348.2    95% Adjusted-CLT UCL (Chen-1995)    354.6

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       0.195 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.868 Shapiro Wilk GOF Test

SD    222.2 Std. Error of Mean      64.14

Coefficient of Variation       0.954 Skewness       0.816

Minimum       7.4 Mean    233

Maximum    676 Median    164

Total Number of Observations      12 Number of Distinct Observations      11

Number of Missing Observations       0

Nickel

General Statistics
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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    348.2

   90% Chebyshev(Mean, Sd) UCL    425.4    95% Chebyshev(Mean, Sd) UCL    512.6

 97.5% Chebyshev(Mean, Sd) UCL    633.6    99% Chebyshev(Mean, Sd) UCL    871.2

   95% Hall's Bootstrap UCL    342.1    95% Percentile Bootstrap UCL    340.4

   95% BCA Bootstrap UCL    351.8

   95% CLT UCL    338.5    95% Jackknife UCL    348.2

   95% Standard Bootstrap UCL    333.6    95% Bootstrap-t UCL    382

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    855.2  97.5% Chebyshev (MVUE) UCL   1100

   99% Chebyshev (MVUE) UCL   1582

Assuming Lognormal Distribution

   95% H-UCL   1662    90% Chebyshev (MVUE) UCL    678.6
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     12       4

      0

    0.0072       0.175

      0.511       0.175

      0.124      0.0358

      0.707       1.625

      0.65

      0.859

      0.417

      0.256

      0.239       0.252

      0.242

      2.34

      0.75

      0.45

      0.251

      1.287       1.021

      0.136       0.172

     30.9      24.51

      0.175       0.173

     14.24

     0.029      13.05

      0.302       0.329

      0.605

      0.859

      0.464

      0.256

    -4.934     -2.178

    -0.672       1.305Maximum of Logged Data SD of logged Data

Assuming Gamma Distribution

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

Adjusted Level of Significance Adjusted Chi Square Value

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

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

Data Not Lognormal at 5% Significance Level

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

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

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

   95% Modified-t UCL (Johnson-1978)

Assuming Normal Distribution

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

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

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

nu hat (MLE) nu star (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

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

K-S Test Statistic Kolmogrov-Smirnoff Gamma GOF Test

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

Minimum Mean

Maximum Median

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

PAH, Total

General Statistics

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

Data Not Normal at 5% Significance Level

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

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness
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      1.051       0.529

      0.662       0.845

      1.206

      0.234       0.239

    N/A        N/A    

    N/A        N/A    

    N/A    

      0.282       0.331

      0.398       0.531

      0.331

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

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

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

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

   99% Chebyshev (MVUE) UCL

Assuming Lognormal Distribution

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

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

   95% BCA Bootstrap UCL

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
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Maximum of Logged Data       3.912 SD of logged Data       1.955

Lognormal Statistics

Minimum of Logged Data     -4.075 Mean of logged Data       1.111

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       0.434 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.672 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))      17.82    95% Adjusted Gamma UCL (use when n<50)      20.31

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       5.012

MLE Mean (bias corrected)       7.996 MLE Sd (bias corrected)      10.98

Approximate Chi Square Value (0.05)       5.711

Theta hat (MLE)      12.63 Theta star (bias corrected MLE)      15.07

nu hat (MLE)      15.19 nu star (bias corrected)      12.73

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.633 k star (bias corrected MLE)       0.53

K-S Test Statistic       0.368 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.257 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.886 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.775 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)      15.54

Assuming Normal Distribution

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

   95% Student's-t UCL      14.92    95% Adjusted-CLT UCL (Chen-1995)      18.31

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       0.488 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.432 Shapiro Wilk GOF Test

SD      13.36 Std. Error of Mean       3.858

Coefficient of Variation       1.671 Skewness       3.334

Maximum      50 Median       5

Total Number of Observations      12 Number of Distinct Observations       5

Number of Missing Observations       0

PCB, Total

General Statistics

Minimum      0.017 Mean       7.996
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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

99% Chebyshev (Mean, Sd) UCL      46.38

   90% Chebyshev(Mean, Sd) UCL      19.57    95% Chebyshev(Mean, Sd) UCL      24.81

 97.5% Chebyshev(Mean, Sd) UCL      32.09    99% Chebyshev(Mean, Sd) UCL      46.38

   95% Hall's Bootstrap UCL      63.91    95% Percentile Bootstrap UCL      15.16

   95% BCA Bootstrap UCL      18.78

   95% CLT UCL      14.34    95% Jackknife UCL      14.92

   95% Standard Bootstrap UCL      14.14    95% Bootstrap-t UCL      39.68

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL      53.46  97.5% Chebyshev (MVUE) UCL      70.29

   99% Chebyshev (MVUE) UCL    103.4

Assuming Lognormal Distribution

   95% H-UCL    360.2    90% Chebyshev (MVUE) UCL      41.34
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Maximum of Logged Data       5.898 SD of logged Data       1.75

Lognormal Statistics

Minimum of Logged Data       0.262 Mean of logged Data       3.71

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       0.183 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.939 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    242.2    95% Adjusted Gamma UCL (use when n<50)    276.1

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       4.968

MLE Mean (bias corrected)    108.4 MLE Sd (bias corrected)    149.2

Approximate Chi Square Value (0.05)       5.664

Theta hat (MLE)    172.2 Theta star (bias corrected MLE)    205.4

nu hat (MLE)      15.1 nu star (bias corrected)      12.66

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.629 k star (bias corrected MLE)       0.527

K-S Test Statistic       0.152 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.257 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

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

5% A-D Critical Value       0.775 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    175.5

Assuming Normal Distribution

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

   95% Student's-t UCL    173.5    95% Adjusted-CLT UCL (Chen-1995)    180.7

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       0.237 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.807 Shapiro Wilk GOF Test

SD    125.7 Std. Error of Mean      36.29

Coefficient of Variation       1.16 Skewness       1.133

Minimum       1.3 Mean    108.4

Maximum    364.2 Median      61.93

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Uranium

General Statistics
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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    173.5

   90% Chebyshev(Mean, Sd) UCL    217.2    95% Chebyshev(Mean, Sd) UCL    266.5

 97.5% Chebyshev(Mean, Sd) UCL    335    99% Chebyshev(Mean, Sd) UCL    469.4

   95% Hall's Bootstrap UCL    164    95% Percentile Bootstrap UCL    167.7

   95% BCA Bootstrap UCL    179.9

   95% CLT UCL    168    95% Jackknife UCL    173.5

   95% Standard Bootstrap UCL    166    95% Bootstrap-t UCL    199.4

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    501.4  97.5% Chebyshev (MVUE) UCL    654.8

   99% Chebyshev (MVUE) UCL    955.9

Assuming Lognormal Distribution

   95% H-UCL   1948    90% Chebyshev (MVUE) UCL    391
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Maximum of Logged Data     -0.777 SD of logged Data       0.593

Lognormal Statistics

Minimum of Logged Data     -3.297 Mean of logged Data     -1.5

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       0.489 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.492 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       0.325    95% Adjusted Gamma UCL (use when n<50)       0.338

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      64.64

MLE Mean (bias corrected)       0.249 MLE Sd (bias corrected)       0.13

Approximate Chi Square Value (0.05)      67.39

Theta hat (MLE)      0.0516 Theta star (bias corrected MLE)      0.0678

nu hat (MLE)    115.6 nu star (bias corrected)      88.02

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       4.816 k star (bias corrected MLE)       3.668

K-S Test Statistic       0.477 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       2.917 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)       0.295

Assuming Normal Distribution

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

   95% Student's-t UCL       0.295    95% Adjusted-CLT UCL (Chen-1995)       0.291

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       0.6 Shapiro Wilk GOF Test

SD      0.0902 Std. Error of Mean      0.026

Coefficient of Variation       0.363 Skewness 1.548E-15

Minimum      0.037 Mean       0.249

Maximum       0.46 Median       0.249

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

Uranium-235

General Statistics
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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% Chebyshev (Mean, Sd) UCL       0.362

   90% Chebyshev(Mean, Sd) UCL       0.327    95% Chebyshev(Mean, Sd) UCL       0.362

 97.5% Chebyshev(Mean, Sd) UCL       0.411    99% Chebyshev(Mean, Sd) UCL       0.508

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       0.291    95% Jackknife UCL       0.295

   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       0.463  97.5% Chebyshev (MVUE) UCL       0.55

   99% Chebyshev (MVUE) UCL       0.722

Assuming Lognormal Distribution

   95% H-UCL       0.399    90% Chebyshev (MVUE) UCL       0.4
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Maximum of Logged Data       2.332 SD of logged Data       0.546

Lognormal Statistics

Minimum of Logged Data    -0.0101 Mean of logged Data       1.636

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       0.486 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.501 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))       7.253    95% Adjusted Gamma UCL (use when n<50)       7.542

Adjusted Level of Significance      0.029 Adjusted Chi Square Value      74.11

MLE Mean (bias corrected)       5.645 MLE Sd (bias corrected)       2.779

Approximate Chi Square Value (0.05)      77.06

Theta hat (MLE)       1.04 Theta star (bias corrected MLE)       1.368

nu hat (MLE)    130.2 nu star (bias corrected)      99.02

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       5.427 k star (bias corrected MLE)       4.126

K-S Test Statistic       0.474 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       2.893 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)       6.674

Assuming Normal Distribution

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

   95% Student's-t UCL       6.674    95% Adjusted-CLT UCL (Chen-1995)       6.587

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       0.6 Shapiro Wilk GOF Test

SD       1.985 Std. Error of Mean       0.573

Coefficient of Variation       0.352 Skewness       0

Minimum       0.99 Mean       5.645

Maximum      10.3 Median       5.645

Total Number of Observations      12 Number of Distinct Observations       3

Number of Missing Observations       0

Uranium-238

General Statistics
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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% Chebyshev (Mean, Sd) UCL       8.143

   90% Chebyshev(Mean, Sd) UCL       7.364    95% Chebyshev(Mean, Sd) UCL       8.143

 97.5% Chebyshev(Mean, Sd) UCL       9.223    99% Chebyshev(Mean, Sd) UCL      11.35

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

   95% BCA Bootstrap UCL     N/A    

   95% CLT UCL       6.587    95% Jackknife UCL       6.674

   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      10.03  97.5% Chebyshev (MVUE) UCL      11.83

   99% Chebyshev (MVUE) UCL      15.36

Assuming Lognormal Distribution

   95% H-UCL       8.563    90% Chebyshev (MVUE) UCL       8.737
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Maximum of Logged Data       8.061 SD of logged Data       1.139

Lognormal Statistics

Minimum of Logged Data       3.82 Mean of logged Data       5.254

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       0.216 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.878 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    905.9    95% Adjusted Gamma UCL (use when n<50)   1021

Adjusted Level of Significance      0.029 Adjusted Chi Square Value       6.174

MLE Mean (bias corrected)    432.9 MLE Sd (bias corrected)    555.7

Approximate Chi Square Value (0.05)       6.959

Theta hat (MLE)    588.9 Theta star (bias corrected MLE)    713.4

nu hat (MLE)      17.64 nu star (bias corrected)      14.56

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       0.735 k star (bias corrected MLE)       0.607

K-S Test Statistic       0.329 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value       0.255 Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       1.323 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.767 Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    923.4

Assuming Normal Distribution

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

   95% Student's-t UCL    882.7    95% Adjusted-CLT UCL (Chen-1995)   1106

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       0.455 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.436 Shapiro Wilk GOF Test

SD    867.6 Std. Error of Mean    250.5

Coefficient of Variation       2.004 Skewness       3.377

Minimum      45.6 Mean    432.9

Maximum   3169 Median    217.6

Total Number of Observations      12 Number of Distinct Observations      12

Number of Missing Observations       0

Zinc

General Statistics
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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% Chebyshev (Mean, Sd) UCL   1525

   90% Chebyshev(Mean, Sd) UCL   1184    95% Chebyshev(Mean, Sd) UCL   1525

 97.5% Chebyshev(Mean, Sd) UCL   1997    99% Chebyshev(Mean, Sd) UCL   2925

   95% Hall's Bootstrap UCL   2967    95% Percentile Bootstrap UCL    923.1

   95% BCA Bootstrap UCL   1170

   95% CLT UCL    844.9    95% Jackknife UCL    882.7

   95% Standard Bootstrap UCL    812.4    95% Bootstrap-t UCL   2974

Nonparametric Distribution Free UCL Statistics

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

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    862.3  97.5% Chebyshev (MVUE) UCL   1089

   99% Chebyshev (MVUE) UCL   1534

Assuming Lognormal Distribution

   95% H-UCL   1089    90% Chebyshev (MVUE) UCL    699


