
Attachment A-3:   Upper Confidence Limit Calculations for Chromium
LOU 10 Landfill, excluding cap and 1 foot of Underlying Native Soil
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Full Precision   OFF

Confidence Coefficient   90%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean Mean

SD SD

   90% DL/2 (t) UCL    90%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD SD in Log Scale

   90% MLE (t) UCL Mean in Original Scale

   90% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   90% t UCL

   90% Percentile Bootstrap UCL

   90% BCA Bootstrap UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Assuming Gamma Distribution    90% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    90% KM (jackknife) UCL

Minimum    90% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   90% KM (t) UCL

SD

k star

Theta star

Maximum    90% KM (BCA) UCL

Mean    90% KM (Percentile Bootstrap) UCL

Median    90% KM (Chebyshev) UCL

   90% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star

AppChi2

   90% Gamma Approximate UCL



Attachment A- 1:   Upper Confidence Limit Calculations for Chromium
LOU 10 Landfill, including cap and 1 foot of Underlying Native Soil
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Full Precision   OFF

Confidence Coefficient   90%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean Mean

SD SD

   90% DL/2 (t) UCL    90%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD SD in Log Scale

   90% MLE (t) UCL Mean in Original Scale

   90% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   90% t UCL

   90% Percentile Bootstrap UCL

   90% BCA Bootstrap UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Assuming Gamma Distribution    90% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    90% KM (jackknife) UCL

Minimum    90% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   90% KM (t) UCL

SD

k star

Theta star

Maximum    90% KM (BCA) UCL

Mean    90% KM (Percentile Bootstrap) UCL

Median    90% KM (Chebyshev) UCL

   90% Adjusted Gamma UCL  

Note: DL/2 is not a recommended method.

Nu star

AppChi2  

   90% Gamma Approximate UCL  



Attachment A-2:   Upper Confidence Limit Calculations for Chromium
LOU 10 Landfill, excluding cap and including 1-ft of Underlying Native Soil
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0.161 4.798
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3.819
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1E-12 4.1

16 3.795

2.755 3.845

0.52 5.194

4.868

0.245

11.26

17.62

10.57
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Full Precision   OFF

Confidence Coefficient   90%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   WorkSheet.wst

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

General Statistics

Number of Valid Data Number of Detected Data

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Mean Mean

SD SD

   90% DL/2 (t) UCL    90%  H-Stat (DL/2) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD SD in Log Scale

   90% MLE (t) UCL Mean in Original Scale

   90% MLE (Tiku) UCL SD in Original Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean Mean in Log Scale

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Lognormal at 5% Significance Level

   90% t UCL

   90% Percentile Bootstrap UCL

   90% BCA Bootstrap UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Assuming Gamma Distribution    90% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    90% KM (jackknife) UCL

Minimum    90% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   90% KM (t) UCL

SD

k star

Theta star

Maximum    90% KM (BCA) UCL

Mean    90% KM (Percentile Bootstrap) UCL

Median    90% KM (Chebyshev) UCL

   90% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star

AppChi2

   90% Gamma Approximate UCL
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