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Appendix B

Concentrations of selected metals plotted against sediment grain size from the Housatonic River
background sample locations
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Appendix B

Concentrations of selected semi volatile organic compounds plotted against sediment TOC content from
the Housatonic River background sample locations
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Appendix B

Concentrations of selected semi volatile organic compounds plotted against sediment TOC content from
the Housatonic River background sample locations
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Appendix B

Concentrations of selected semi volatile organic compounds plotted against sediment TOC content from
the Housatonic River background sample locations
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Appendix B

Concentrations of selected semi volatile organic compounds plotted against sediment TOC content from
the Housatonic River background sample locations
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Appendix B

Concentrations of selected semi volatile organic compounds plotted against sediment TOC content from
the Housatonic River background sample locations
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Appendix C

Calculation of Background Threshold Values for Sediment
Stratford Army Engine Plant, Stratford, Connecticut

July 2009

Introduction

This appendix provides the method used to determine preliminary sediment background
threshold values (BTVs) for the Stratford Army Engine Plant (SAEP) in Stratford, CT.

EPA’s ProUCL (Version 4.00.04) computer program (EPA, 2009a, 2009b) was used for
calculation of BTVs. ProUCL is statistical software designed for such analysis. The main
reference materials used during this evaluation were:

e ProUCL Version 4.00.02 Technical Guide (EPA, 2009a)
e ProUCL Version 4.00.02 User Guide (EPA, 2009b)

e Determination of Background Concentrations of Inorganics in Soils and Sediments at
Hazardous Waste Sites (EPA, 1995)

Normalization of background sediment data with respect to total organic carbon content and
sediment particle size was not performed. Normalized BTVs will be determined for the Final
Background Sediment Study as discussed in Section 4 of the main document.

References for technical literature cited in this appendix are provided in Section 5 of the main
document.

Background Sediment Sampling Data

Sediment sampling data used for the background sediment determination are presented in
Section 2 of the main document. As discussed, a total of ten sediment samples and one duplicate
were collected from a depth of 0-0.5 ft at locations from the east side of the Housatonic River at
Nells Island. The samples were analyzed for base neutral (BN), PCBs, metals, and
physiochemical parameters. BN data are presented in Table 2 of the main document, metals
data in Table 3, and PCB data in Table 4. These data are presented in dry weight basis.

ANDERSON MULHOLLAND & ASSOCIATES, INC. 1
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Calculation of Background Threshold Values for Sediment
Stratford Army Engine Plant, Stratford, Connecticut

July 2009

A duplicate sediment sample was also collected. The duplicate sample was considered a
separate sample equivalent to the discrete samples collected from the study area. This approach
for handling duplicate samples is consistent with that recommended by EPA (2009a).

Method for Determining BTVs
BTVs were determined for the following COCs at the SAEP Tidal Flat and Outfall 008:

Metals: Antimony, Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Silver,
Vanadium, and Zinc

SVOCs: Acenaphthene, Acenaphthylene, Anthracene, Benzo(a)anthracene,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(ghi)perylene,
Benzo[k]fluoranthene, Chrysene, Dibenz(a,h)anthracene, Flouranthene,
Fluorene, Indeno(1,2,3-cd)pyrene, N-Nitrosodiphenylamine, 2-
Methylnaphthalene, Phenanthrene, and Pyrene

PCB:s: Aroclor-1248, Aroclor-1254, and Aroclor-1260

An upper-end statistic, the 95% upper tolerance limit (UTL95), was used to represent BTVs.

The UTL95 represents a value for which 95% of the values comprising the background
distribution are expected to fall below this value with 95% confidence. The UTL95 method is
one of EPA’s recommended approaches [EPA, 1989, 1992, 2002 (pg. 5-5)] for evaluating for
evidence of contamination with respect to background concentrations. The ProUCL computer
program was used to calculate the UTL95s. [Note: Although ProUCL indicates a preference, but
not a direct recommendation, for using the 95% upper prediction limit (UPL95) for background,
the UTL95 was nevertheless selected since it is referenced in the above mentioned EPA guidance
documents].

ProUCL contains advanced approaches for calculating UTLs, particularly when data sets are
censored (i.e., contain non-detects). These approaches consider a large variety of inputs
including the perceived distribution of the detected results (if no perceived distribution is
acceptable, nonparametric alternatives are offered), sample size, variability, and skewness. In
the past, censored data has simply been substituted with zero or one-half the detection limit.

ANDERSON MULHOLLAND & ASSOCIATES, INC. 2



Appendix C

Calculation of Background Threshold Values for Sediment
Stratford Army Engine Plant, Stratford, Connecticut

July 2009

These substitution schemes often introduce a bias in the resulting statistics because the detection
limit does not accurately represent the concentration in the sample. For analyzing data sets
containing non-detects, ProUCL uses maximum likelihood estimates for normal distributions and
regression on order statistics for lognormal and gamma distributions to attempt to complete the
censored left tail of the data using information available from the available detected data.
ProUCL’s approach can also accommodate multiple detection limits.

The method used to calculate BTVs using ProUCL was as follows:

. ProUCL was used to generate box plots and quantile plots to evaluate for outliers in the
datasets. As a rule, results were not deleted as outliers unless there was a very
compelling reason (i.e., suspected field or laboratory problems or it is an extreme outlier).

. ProUCL was then used to test the distributional assumptions (normal, lognormal, gamma,
or non-normal distribution-free) of the background sediment data sets. ProUCL uses
various mathematical statistical tests for evaluating the distributional assumptions.
Graphical quantile plots were also used to assist with the distributional evaluation.
Normally distributed data will appear as a straight line on a normal quantile plot. Data
that are lognormal or gamma distributed will also appear as a straight line on a quantile
plot when the data are log or gamma transformed, respectively.

. For data that were assumed normally distributed, the normal UTL95 was calculated
parametrically by ProUCL, which was then selected as the BTV for that constituent. (It
is possible for certain data sets to satisfy each of the normal, lognormal, and gamma
distributional assumptions. In such case, the normal assumption would be selected. This
situation did not occur for any of the data sets for the site, however.)

. For data that were assumed both lognormal and gamma distributed (but not normal), the
gamma distribution was assumed. EPA (2009a) indicates that in such case, the
assumption of the gamma distribution is preferred. The gamma UTL95 determined
parametrically by ProUCL was then selected as the BTV for that constituent.

. For data that were assumed only gamma distributed (i.e., not normal or lognormal), the
gamma UTL95 (WH approximation) determined by ProUCL was selected as the BTV for
that constituent.

ANDERSON MULHOLLAND & ASSOCIATES, INC. 3
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. For data that were assumed only lognormal distributed (i.e., not normal or gamma), the
lognormal UTL95 determined by ProUCL was then selected as the BTV for that
constituent.

. Highly skewed data can result in UTL95s that are an order of magnitude higher than the
largest observed concentration (EPA, 2009a). This would result in an unacceptable high
UTL95. The standard deviation is a measure of skewness for lognormal distributed data;
kstar is a measure of skewness for gamma distributed data. Therefore, if the skewness of
a data set was high (i.e., when the standard deviation of the log-transformed data starts to
exceed 1, or when the gamma distribution k-star value starts to be less than 1), the
UTL95 was calculated non-parametrically and selected as the BTV, which is a more
conservative approach.

. For data that exhibited an unknown distribution (i.e., not normal, lognormal, or gamma),
the non-parametric UTL95 was selected as the BTV for that constituent.

. For data sets that contained non-detects with multiple detection limits, the non-parametric
UTL95 was selected as the BTV for that constituent.

To ensure that the UTL95 represents background conditions, there must be an adequate number
of background samples. In consideration of this, ProUCL will not compute UTLs for data sets of
size less than 5. It also requires that data sets also contain at least two detected values. If the
frequency of detection is less than this, there is little confidence that the background distribution
can be adequately characterized using statistical methods. Under these conditions, the sample
distribution type cannot be identified and the UTL95 cannot be calculated, so the maximum
detected concentration in the background dataset was used as the background criteria for that
constituent. For data sets that were all non-detect, the maximum detection limit was selected as
the BTV.

Tables C-1 and C-2 provide summary statistics for metal and organic (BNs and PCBs) BTVs.
The tables include the number of samples, percent non-detect, assumed distribution type
(normal, lognormal, or non-normal), range (maximum and minimum), and p-values for
normality and lognormality (p-values are an indication of goodness of fit). The table also
includes the mean, median, coefficient of variation, and standard deviation of raw untransformed

ANDERSON MULHOLLAND & ASSOCIATES, INC. 4
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data, the standard deviation of log-transformed data, and the gamma kstar value, which is used to
evaluate the skewness of gamma distributed data. The table also includes both the UPL95 and
UTL95 for comparison. As discussed above, the UTL95 is the preferred BTV for this
evaluation. Attachment 1 presents ProUCL output results from which the summary tables were
derived.

Background Threshold Values for Sediment

Sediment BTVs (dry weight basis) for metals and organics are presented in Tables C-1 and C-2,
respectively. The rationale for their selection, which is according to the method discussed above,
is also summarized in the tables. BTVs were rounded to the nearest significant digit, as
appropriate.

ANDERSON MULHOLLAND & ASSOCIATES, INC. 5
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Table C-1
Metals - Summary Statistics for Sediment Background Threshold Values
SAEP, Stratford, CT

Raw Statistics (Not transformed)

Background Log- BTV
Number Assumed . . )
Number Percent Normality Lognormal Concentration Range . . Standard Transformed Gamma UPL95 UTL95 (dry weight L .
Parameter Non- Data Mean Median |Coefficient of ) Statistic Rationale
Detects Detects ND Distribution p-value p-value (mg/kg) " . Variati Deviation Standard Kstar (mg/kg) (mg/kg) basis)
min max (me/ke) | (me/ke) ariation (mg/kg) Deviation (mg/kg)

Antimony 11 11 100% NA NA NA 55U 8.1U NA NA NA NA NA NA NA NA 8.1 highest DL (b)
Cadmium 4 7 64% Non-normal >0.05 >0.05 1.7V 9 5.5 6.1 NA 4.0 1.2 2.1 8.3 11.2 11.2 UTL95 (d)
Chromium 11 0 0% Non-normal 0.0002 0.06 20.9 718 183 59 1.43 261 1.3 0.6 718 718 718 UTL95 (c)
Copper 11 0 0% Non-normal 0.001 0.07 74.1 2540 729 201 1.29 940 1.4 0.6 2540 2540 2540 UTL95 (c)
Lead 11 0 0% Non-normal 0.002 0.10 13.7 337 106 36.1 1.20 127 1.3 0.7 337 337 337 UTL95 (e)
Mercury 11 0 0% Non-normal 0.006 0.09 0.065 1.6 0.54 0.17 1.12 0.60 1.3 0.7 1.6 1.6 1.6 UTL95 (a)
Nickel 11 0 0% Non-normal 0.0002 0.04 7.7 97.8 29 14.9 1.14 33.6 0.9 1.0 97.8 97.8 98 UTL95 (c)
Silver 10 1 9% Non-normal <0.05 >0.05 1.7V 2.9 0.87 0.44 NA 1.1 1.0 0.9 2.7 3.6 3.6 UTL95 (e)
Vanadium 11 0 0% Gamma 0.002 0.08 10.4 46.8 22 15.8 0.60 12.9 0.5 3.0 47.6 67.5 68 UTL95 (f)
Zinc 11 0 0% Non-normal 0.0004 0.05 57.3 1720 461 135 1.4 628 1.3 0.6 1720 1720 1720 UTL95 (c)

ND = non-detect

NA = not applicable

UTL95 - 95% Upper tolerance limit

DL - detection limit

Rationale (see report for detailed discussion):
(a) Data appear gamma and lognormal distributed, but due to high skewness (gamma kstar<=1), the non-parametric UTL was used for the BTV.

(b) Data do not follow a discernable distribution. The non-parametric UTL95 was used for the BTV.
(c) Data contains non-detects with multiple detection limits. The non-parametric UTL95 was used for the BTV.

U - not detected at or above the reporting limit shown

(d) Data all non-detect. The highest detection limit was used for the BTV.
(e) Data appear lognormal, but due to high skewness (log-transformed standard deviation > 1), the non-parametric UTL95 was used for the BTV.
(f) Data appear gamma and lognormal distributed. Gamma kstar >1, so not highly skewed. The gamma UTL95 (WH approximation) was used for the BTV.

Notes:

1. Mean, median, and standard deviation for data containing non-detects were computed using the detects only.

2. The lognormal standard deviation for data containing non-detects was computed using lognormal ROS estimates
3. The gamma kstar for data containing non-detects was computed using gamma ROS estimates




Table C-2
BNs and PCBs - Summary Statistics for Sediment Background Threshold Values
SAEP, Stratford, CT

Raw Statistics (Not transformed)
Number Assumed , Backgr'ound Log- BTV'
Parameter Number Non- Percent Data Normality Lognormal Concentration Range Mean Median | coefficient of Standard Transformed Gamma UPL95 UTL9S (dry w'elght Statistic Rationale
Detects Detects ND Distribution p-value p-value (ug/kg) (ug/ke) (ug/ke) Variation Deviation Standard Kstar (ug/kg) (ug/kg) basis)
min max (ug/kg) Deviation (mg/kg)
Acenaphthene 6 5 45% Non-normal <0.05 >0.05 370U - 140 87 79 NA 40.6 0.3 7.1 158 192 192 UTL95 (c)
Acenaphthylene 11 0 0% Non-normal 0.001 0.44 67 - 1400 431 210 1.16 499 1.1 0.8 1400 1400 1400 UTL95 (a)
Anthracene 11 0 0% Non-normal 0.002 0.64 39 - 880 279 150 1.11 310 1.1 0.9 880 880 880 UTL95 (a)
Benzo(a)anthracene 11 0 0% Non-normal 0.03 0.64 130 - 2100 806 490 0.92 741 1.0 1.0 2100 2100 2100 UTL95 (a)
Benzo(a)pyrene 11 0 0% Non-normal 0.005 0.54 200 - 3100 1059 540 1.00 1060 1.0 1.0 3100 3100 3100 UTL95 (a)
Benzo(b)fluoranthene 11 0 0% Non-normal 0.003 0.58 170 - 2900 940 470 1.04 975 1.0 1.0 2900 2900 2900 UTL95 (a)
Benzo(ghi)perylene 11 0 0% Non-normal 0.0004 0.51 110 - 3200 884 390 1.24 1097 1.1 0.8 3200 3200 3200 UTL95 (a)
Benzo[k]fluoranthene 11 0 0% Non-normal 0.002 0.53 59 - 1100 365 160 1.06 386 1.0 1.0 1100 1100 1100 UTL95 (a)
Chrysene 11 0 0% Non-normal 0.002 0.74 150 2800 921 580 1.03 947 1.0 1.0 2800 2800 2800 UTL95 (a)
Dibenz(a,h)anthracene 8 3 27% Non-normal <0.05 >0.05 370U - 820 285 140 NA 314 0.9 1.2 738 981 981 UTL95 (c)
Flouranthene 11 0 0% Non-normal 0.001 0.27 200 - 4300 1209 520 1.16 1399 1.0 0.9 4300 4300 4300 UTL95 (a)
Fluorene 7 4 36% Non-normal <0.05 >0.05 370U - 260 122 81 NA 93 0.6 2.6 285 364 364 UTL95 (c)
Indeno(1,2,3-cd)pyrene 11 0 0% Non-normal 0.0007 0.36 160 - 3000 894 410 1.14 1023 1.0 0.9 3000 3000 3000 UTL95 (a)
2-Methylnaphthalene 8 3 27% Non-normal <0.05 >0.05 370U - 480 147 70 NA 168 0.9 1.1 409 543 543 UTL95 (c)
N-Nitrosodiphenylamine 6 5 45% Non-normal <0.05 >0.05 370U - 2900 1060 270 NA 1352 1.1 0.9 2578 3510 3510 UTL95 (c)
Phenanthrene 11 0 0% Non-normal 0.002 0.61 72 - 1300 433 270 1.04 450 0.9 1.0 1300 1300 1300 UTL95 (a)
Pyrene 11 0 0% Non-normal 0.0008 0.48 230 - 6700 1969 770 1.24 2437 1.2 0.7 6700 6700 6700 UTL95 (a)
Arochlor_1248 11 11 100% NA NA NA 22U - 65U NA NA NA NA NA NA NA NA 65 highest DL (d)
Arochlor_1254 9 2 18% Non-normal <0.05 >0.05 26U - 420 120.1 36 NA 154.9 1.195 0.604 363 489 489 UTL95 (c)
Arochlor_1260 10 1 9% Non-normal <0.05 <0.05 33U - 300 81.5 81.5 NA 107.2 1.302 0.636 263 354 354 UTL95 (b)

ND = non-detect NA = not applicable DL - detection limit
UTL95 - 95% Upper tolerance limit

U - not detected at or above the reporting limit shown

Rationale (see report for detailed discussion):

(a) Data appear gamma and lognormal distributed, but due to high skewness (gamma kstar<=1), the non-parametric UTL was used for the BTV.
(b) Data do not follow a discernable distribution. The non-parametric UTL95 was used for the BTV.

(c) Data contains non-detects with multiple detection limits. The non-parametric UTL95 was used for the BTV.

(d) Data all non-detect. The highest detection limit was used for the BTV.

Notes:

1. Mean, median, and standard deviation for data containing non-detects were computed using the detects only.
2. The lognormal standard deviation for data containing non-detects was computed using lognormal ROS estimates
3. The gamma kstar for data containing non-detects was computed using gamma ROS estimates




Attachment 1

ProUCL Output Results



Metals with 100% detections



General Background Statistics for Full Data Sets

User Selected Options

From File  Y:\Industrial\Stratford\Sediment\2009 Background Sediment\Report\Background Statistics\Metals wo ND:

Full Precision OFF
Confidence Coefficient 95%
Coverage 95%

Different or Future K Values |1

Number of Bootstrap Operations 2000

Chromium

General Statistics

Total Number of Observations 1

Raw Statistics
Minimum 20.9
Maximum 718
Second Largest 663
First Quartile  31.9

Median 58.9

Third Quartile 277
Mean 182.9
SD  261.3

Coefficient of Variation 1.428
Skewness 1.659

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

Normal Distribution Test
Shapiro Wilk Test Statistic 0.649
Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage 918.4
95% UPL (t) 677.5
90% Percentile (z) 517.7
95% Percentile (z) 612.7
99% Percentile (z) 790.7

Gamma Distribution Test
k star 0.591
Theta Star  309.6
MLE of Mean 182.9
MLE of Standard Deviation 238

nu star 13

A-D Test Statistic 1.136
5% A-D Critical Value 0.764
K-S Test Statistic 0.306
5% K-S Critical Value 0.265

Data not Gamma Distributed at 5% Significance Level

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

11

3.04

6.576
6.497
3.463
4.076
5.624
4.384
1.273

0.848
0.85

2888
892.9
409.9
651
1550

707
718
718




Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

477.4
661.9
1109

736.8

759.3
1380
1550

95% UTL with 95% Coverage 718

95% Percentile Bootstrap UTL with 95% Coverage 718

95% BCA Bootstrap UTL with 95% Coverage 718
95% UPL 718
95% Chebyshev UPL 1372

Upper Threshold Limit Based upon IQR  644.7

Note: UPL represents a preferred estimate of BTV

Copper

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic

General Statistics

11

741
2540
2410

97.9

201
1150
729.1
939.5
1.289
1.367

Number of Distinct Observations 11

Log-Transformed Statistics

Minimum 4.305

Maximum 7.84
Second Largest 7.787
First Quartile 4.584
Median 5.303
Third Quartile 7.048
Mean 5.757
SD 1.364

Background Statistics

0.718
0.85

3374
2508
1933
2274
2915

0.585
1246
729.1
953

12.87

0.927
0.765
0.279

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.85
Shapiro Wilk Critical Value 0.85

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage 14702
95% UPL (t) 4182
90% Percentile (z) 1817
95% Percentile (z) 2982
99% Percentile (z) 7551

Data Distribution Test

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
90% Percentile 2514
95% Percentile 2540




5% K-S Critical Value 0.265 99% Percentile 2540
Data not Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution 95% UTL with 95% Coverage 2540
90% Percentile 1907 95% Percentile Bootstrap UTL with 95% Coverage 2540
95% Percentile 2647 95% BCA Bootstrap UTL with 95% Coverage 2540
99% Percentile 4442 95% UPL 2540
95% Chebyshev UPL 5007
95% WH Approx. Gamma UPL 3000 Upper Threshold Limit Based upon IQR 2728
95% HW Approx. Gamma UPL 3168
95% WH Approx. Gamma UTL with 95% Coverage 5625
95% HW Approx. Gamma UTL with 95% Coverage 6521
Note: UPL represents a preferred estimate of BTV
Lead
General Statistics
Total Number of Observations 11 Number of Distinct Observations 11
Raw Statistics Log-Transformed Statistics
Minimum 13.7 Minimum 2.617
Maximum 337 Maximum 5.82
Second Largest 329 Second Largest 5.796
First Quartile 19 First Quartile 2.944
Median 36.1 Median 3.586
Third Quartile. 205 Third Quartile 5.323
Mean 106.1 Mean 3.958
SD  126.8 SD 1.251
Coefficient of Variation 1.195
Skewness 1.222
Background Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.735 Shapiro Wilk Test Statistic 0.862
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% UTL with 95% Coverage 463 95% UTL with 95% Coverage 1772
95% UPL (t) 346.1 95% UPL (t) 559
90% Percentile (z) 268.6 90% Percentile (z) 260.1
95% Percentile (z) 314.6 95% Percentile (z) 409.8
99% Percentile (z) 401 99% Percentile (z) 961.3
Gamma Distribution Test Data Distribution Test
k star 0.668 Data appear Lognormal at 5% Significance Level
Theta Star  158.8
MLE of Mean 106.1
MLE of Standard Deviation 129.8
nu star 14.7




A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.857
0.759
0.276
0.264

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

269.2
367.2
602.1

4146
436.2
756

865.5

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with
95% Percentile Bootstrap UTL with
95% BCA Bootstrap UTL with

95% Coverage
95% Coverage
95% Coverage
95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Mercury

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean

General Statistics

11

0.065
1.6
1.4

0.093
0.17
1.2
0.541
0.603
1.115
0.902

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.765
0.85

2.238
1.682
1.313
1.532
1.943

0.68
0.795
0.541

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

3354
337
337

337
337
337
337
683.3
484

11

-2.733
0.47
0.336

-2.375

-1.772
0.182

-1.306
1.266

0.856
0.85

9.558
2.975
1.372
2173
5.149

Data Follow Appr. Gamma Distribution at 5% Significance Level




MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.656
14.96

0.89

0.758
0.246
0.264

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

1.367
1.86
3.04

2112
2.241
3.836
4.436

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Nickel

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test

General Statistics

11

7.7
97.8
94.8
10.3
14.9
27.8
29.44
33.58

1.141

1.795

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.637
0.85

124
93
72.47
84.66

107.5

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

1.56
1.6
1.6

1.6
1.6
1.6
1.6
3.285
2.861

11

2.041
4.583
4.552
2.332
2.701
3.325
2.956
0.882

0.841
0.85

230.1

102
59.5
81.97

149.5




k star

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

1.016
28.97
29.44
29.2
22.36

1.153
0.746
0.265
0.261

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

67.51
87.68
134.5

95.34

96.38
160.3
170.8

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Vanadium

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)

General Statistics

11

10.4
46.8
46.5
15
15.8
22
21.65
12.91
0.596
1.557

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.737
0.85

57.99
46.09
38.19
42.88

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)

97.2
97.8
97.8

97.8
97.8
97.8
97.8
182.3
54.05

11

2.342
3.846
3.839
2.708
2.76

3.091
2.947
0.505

0.867
0.85

78.85
49.51
36.36
43.68




99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

51.68

3.002

7.213
21.65
12.5
66.05

0.86
0.733
0.24
0.256

Data follow Appx. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

38.41
45.43
60.66

47.59
47.96
67.45
69.58

99% Percentile (z)

Data Distribution Test

Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Zinc

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage

General Statistics

11

57.3
1720
1630

81.7

135
652
461.1
627.5
1.361
1.606

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.672
0.85

2228

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage

61.61

46.74
46.8
46.8

46.8
46.8
46.8
46.8
80.41
32.5

11

4.048
7.45
7.396
4.403
4.905
6.48
5.35
1.265

0.843
0.85

7416




95% UPL (t) 1649 95% UPL (t) 2310

90% Percentile (z) 1265 90% Percentile (z) 1065
95% Percentile (z) 1493 95% Percentile (z) 1687
99% Percentile (z) 1921 99% Percentile (z) 3996
Gamma Distribution Test Data Distribution Test
k star 0.615 Data do not follow a Discernable Distribution (0.05)

Theta Star 750
MLE of Mean 461.1
MLE of Standard Deviation 588.1
nu star 13.53

A-D Test Statistic 1.048 Nonparametric Statistics
5% A-D Critical Value 0.762 90% Percentile 1702
K-S Test Statistic 0.312 95% Percentile 1720
5% K-S Critical Value 0.265 99% Percentile 1720

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 95% Coverage 1720
90% Percentile 1193 95% Percentile Bootstrap UTL with 95% Coverage 1720

95% Percentile 1645 95% BCA Bootstrap UTL with 95% Coverage 1720

99% Percentile 2736 95% UPL 1720

95% Chebyshev UPL 3318

95% WH Approx. Gamma UPL 1840 Upper Threshold Limit Based upon IQR 1507

95% HW Approx. Gamma UPL 1909
95% WH Approx. Gamma UTL with 95% Coverage 3416
95% HW Approx. Gamma UTL with 95% Coverage 3860

Note: UPL represents a preferred estimate of BTV




Metals with non-detects



General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File
Full Precision OFF
Confidence Coefficient 95%
Coverage 95%
Different or Future K Values |1
Number of Bootstrap Operations 2000

Antimony

Number of Valid Data

Number of Distinct Detected Data

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!
Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

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

The data set for variable Antimony was not processed!

Cadmium

Number of Valid Data

Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data with Multiple Detection Limits

Y:\Industrial\Stratford\Sediment\2009 Background Sediment\Report\Background Statistics\Metals_input t

General Statistics
11
0

General Statistics
11
4

0.62

5.455
4.012
1.7
2.2

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Warning: There are only 4 Distinct Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Normal Distribution Test with Detected Values Only

Background Statistics

Lognormal Distribution Test with Detected Values Only

Number of Detected Data 0

Number of Non-Detect Data 1

Number of Detected Data 4
Number of Non-Detect Data 7

Percent Non-Detects 63.64%
Log-transformed Statistics
Minimum Detected -0.478
Maximum Detected 2197
Mean of Detected 1.292
SD of Detected 1.248
Minimum Non-Detect 0.531
Maximum Non-Detect 0.788

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 8
Number treated as Detected with Single DL '3
Single DL Non-Detect Percentage 72.73%




Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% UTL 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Maximum Likelihood Estimate(MLE) Method
Mean

SD

95% UTL with 95% Coverage

95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.892
0.748

2.597
3.157
11.49

8.575
6.644
7.791
9.943

7.241
2.389
13.97

11.76
10.3
11.17
12.8

0.511
10.67
4.09

0.421
0.663
0.299
0.4

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean
Median
SD
k star
Theta star
Nu star
95% Percentile of Chisquare (2k)

90% Percentile
95% Percentile

99% Percentile

5.473
5.257
2.702
2.128
2.572
46.81
9.899

10.49
12.73
17.68

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale)
SD (Log Scale)
95% UTL 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Log ROS Method

Mean in Original Scale

SD in Original Scale

95% UTL with 95% Coverage

95% BCA UTL with 95% Coverage

95% Bootstrap (%) UTL with 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

0.837
0.748

0.443
0.963
23.42
9.641
5.351
7.592
14.63

2.42
3.266
31.43

10.79
5.308
8.089

17.83

2.378
3.131
1.09
11.19
16.63
8.304
6.39
7.527
9.661

13.54
14.42
20.05
22.41




Silver
General Statistics
Number of Valid Data 11 Number of Detected Data 10
Number of Distinct Detected Data 10 Number of Non-Detect Data 1
Percent Non-Detects 9.09%
Raw Statistics Log-transformed Statistics
Minimum Detected 0.12 Minimum Detected  -2.12
Maximum Detected 29 Maximum Detected 1.065
Mean of Detected 0.866 Mean of Detected  -0.706
SD of Detected 1.062 SD of Detected 1.069
Minimum Non-Detect 1.7 Minimum Non-Detect 0.531
Maximum Non-Detect 1.7 Maximum Non-Detect 0.531
Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.661 Shapiro Wilk Test Statistic 0.903
5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 0.865 Mean (Log Scale) -0.656
SD 1.007 SD (Log Scale) 1.027
95% UTL 95% Coverage 3.7 95% UTL 95% Coverage 9.338
95% UPL (t) 2.771 95% UPL (t) 3.623
90% Percentile (z) 2.155 90% Percentile (z) 1.934
95% Percentile (z) 2.521 95% Percentile (z) 2.808
99% Percentile (z) 3.208 99% Percentile (z) 5.654
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
Mean in Original Scale 0.82
SD in Original Scale 1.019
Mean in Log Scale  -0.735
SD in Log Scale 1.018
95% UTL 95% Coverage 8.427
95% UPL (t) 3.296
90% Percentile (z) 1.768
95% Percentile (z) 2.56
99% Percentile (z) 5.124
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.784 Data appear Lognormal at 5% Significance Level
Theta Star 1.105
nu star 15.67
A-D Test Statistic 0.842 Nonparametric Statistics
5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method
K-S Test Statistic 0.299 Mean 0.821




5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean
Median
SD
k star
Theta star
Nu star
95% Percentile of Chisquare (2k)

90% Percentile
95% Percentile

99% Percentile

0.274

0.852
0.44
1.008
0.87
0.979
19.14
5.477

2.03
2.682
4.212

SD

SE of Mean

95% KM UTL with 95% Coverage
95% KM Chebyshev UPL

95% KM UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

0.973
0.31

3.559
5.249
2.662
2.067
2.421
3.084

2.949
3.03

5.098
5.586




BNs with 100% detections



General Background Statistics for Full Data Sets
User Selected Options
From File  Y:\Industrial\Stratford\Sediment\2009 Background Sediment\Report\Background Statistics\PAHs wo NDs|
Full Precision OFF
Confidence Coefficient 95%
Coverage 95%
Different or Future K Values |1
Number of Bootstrap Operations 2000
Acenaphthylene
General Statistics
Total Number of Observations 11 Number of Distinct Observations 10
Raw Statistics Log-Transformed Statistics
Minimum 67 Minimum 4.205
Maximum 1400 Maximum 7.244
Second Largest 1400 Second Largest 7.244
First Quartile 88 First Quartile 4.477
Median 210 Median 5.347
Third Quartile. 500 Third Quartile 6.215
Mean 430.5 Mean 5.521
SD 498.8 SD 1.076
Coefficient of Variation 1.159
Skewness 1.609
Background Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.706 Shapiro Wilk Test Statistic 0.921
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% UTL with 95% Coverage 1834 95% UTL with 95% Coverage 5162
95% UPL (t) 1375 95% UPL (t) 1915
90% Percentile (z) 1070 90% Percentile (z) 991.9
95% Percentile (z) 1251 95% Percentile (z) 1466
99% Percentile (z) 1591 99% Percentile (z) 3052
Gamma Distribution Test Data Distribution Test
k star 0.828 Data appear Gamma Distributed at 5% Significance Level
Theta Star 520
MLE of Mean 430.5
MLE of Standard Deviation 473.1
nu star 18.21
A-D Test Statistic 0.602 Nonparametric Statistics
5% A-D Critical Value 0.751 90% Percentile 1400
K-S Test Statistic 0.205 95% Percentile 1400
5% K-S Critical Value 0.262 99% Percentile 1400
Data appear Gamma Distributed at 5% Significance Level




Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

1038
1379
2183

1528
1585
2668
2966

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Anthracene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic

General Statistics

11

39
880
860

55
150
400
279.3
309.7

1.109
1.498

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.738
0.85

1151
865.6
676.2
788.7
999.8

0.854
326.8
279.3
302.1

18.8

0.508
0.75
0.174

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
90% Percentile

95% Percentile

1400
1400
1400
1400
2701
1118

11

3.664
6.78

6.757
4.007
5.011
5.991
5.109
1.07

0.938
0.85

3365
1255
652
961.9
1995

876
880




5% K-S Critical Value

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

0.262

668.3
884.8
1393

981.7
1022
1703
1900

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Benzo(a)anthracene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

General Statistics

11

130
2100
2100

190

490
1300

806.4

740.6

0.918
1.035

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.819
0.85

2891
2208
1756
2025
2529

1.033
780.5
806.4
793.3

22.73

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

880

880
880
880
880
1689
917.5

10

4.868
7.65
7.65
5.247
6.194
7.17
6.274
0.989

0.935
0.85

8592
3452
1885
2700
5299

Data appear Gamma Distributed at 5% Significance Level




A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.402
0.745
0.155
0.261

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

1842
2388
3653

2642
2770
4424
4942

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Benzo(a)pyrene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean

General Statistics

11

200
3100
3000

250

540
1500
1059
1060

1.001
1.394

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.768
0.85

4044
3067
2418
2803
3526

1.013
1046
1059

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

2100
2100
2100

2100
2100
2100
2100
4178
2965

10

5.298
8.039
8.006
5.521
6.292
7.313
6.537
0.965

0.929
0.85

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

10431
4286
2376
3373
6510

Data appear Gamma Distributed at 5% Significance Level




MLE of Standard Deviation' 1052
nu star 22.28

A-D Test Statistic 0.496 Nonparametric Statistics
5% A-D Critical Value 0.746 90% Percentile 3080
K-S Test Statistic 0.196 95% Percentile 3100
5% K-S Critical Value 0.261 99% Percentile 3100

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 95% Coverage 3100
90% Percentile 2431 95% Percentile Bootstrap UTL with 95% Coverage 3100

95% Percentile 3159 95% BCA Bootstrap UTL with 95% Coverage 3100

99% Percentile 4847 95% UPL 3100

95% Chebyshev UPL 5887

95% WH Approx. Gamma UPL 3479 Upper Threshold Limit Based upon IQR 3375

95% HW Approx. Gamma UPL 3608
95% WH Approx. Gamma UTL with 95% Coverage 5848
95% HW Approx. Gamma UTL with 95% Coverage 6446

Note: UPL represents a preferred estimate of BTV

Benzo(b)fluoranthene
General Statistics
Total Number of Observations 11 Number of Distinct Observations 11
Raw Statistics Log-Transformed Statistics
Minimum 170 Minimum 5.136
Maximum 2900 Maximum 7.972
Second Largest 2700 Second Largest 7.901
First Quartile 260 First Quartile 5.561
Median 470 Median 6.153
Third Quartile 1200 Third Quartile 7.09
Mean 940 Mean 6.409
SD 9749 SD 0.961
Coefficient of Variation 1.037
Skewness 1.502
Background Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.935
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% UTL with 95% Coverage 3684 95% UTL with 95% Coverage 9090
95% UPL (t) 2786 95% UPL (t) 3747
90% Percentile (z) 2189 90% Percentile (z) 2081
95% Percentile (z) 2544 95% Percentile (z) 2951
99% Percentile (z) 3208 99% Percentile (z) 5683

Gamma Distribution Test Data Distribution Test




k star 0.995 Data appear Gamma Distributed at 5% Significance Level
Theta Star 944 .4
MLE of Mean 940
MLE of Standard Deviation 942.2

nu star 21.9

A-D Test Statistic 0.545 Nonparametric Statistics
5% A-D Critical Value 0.746 90% Percentile 2860
K-S Test Statistic 0.199 95% Percentile 2900
5% K-S Critical Value 0.261 99% Percentile 2900

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 95% Coverage 2900
90% Percentile 2167 95% Percentile Bootstrap UTL with 95% Coverage 2900

95% Percentile 2821 95% BCA Bootstrap UTL with 95% Coverage 2900

99% Percentile 4339 95% UPL 2900

95% Chebyshev UPL 5379

95% WH Approx. Gamma UPL 3103 Upper Threshold Limit Based upon IQR 2610

95% HW Approx. Gamma UPL 3205
95% WH Approx. Gamma UTL with 95% Coverage 5232
95% HW Approx. Gamma UTL with 95% Coverage 5741

Note: UPL represents a preferred estimate of BTV

Benzo(ghi)perylene
General Statistics
Total Number of Observations 11 Number of Distinct Observations 11
Raw Statistics Log-Transformed Statistics
Minimum 110 Minimum 4.7
Maximum 3200 Maximum 8.071
Second Largest 2900 Second Largest 7.972
First Quartile. 190 First Quartile 5.247
Median 390 Median 5.966
Third Quartile. 860 Third Quartile 6.757
Mean 883.6 Mean 6.208
SD 1097 SD 1.083
Coefficient of Variation 1.241
Skewness 1.756
Background Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.678 Shapiro Wilk Test Statistic 0.934
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% UTL with 95% Coverage 3971 95% UTL with 95% Coverage 10470
95% UPL (t) 2960 95% UPL (t) 3859
90% Percentile (z) 2289 90% Percentile (z) 1990

95% Percentile (z) 2688 95% Percentile (z) 2949




99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

3435

0.79
1119
883.6
994.3

17.37

0.704
0.752
0.196
0.262

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

2155
2880
4592

3180
3275
5602
6185

99% Percentile (z)

Data Distribution Test

6168

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Benzolk]fluoranthene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution

General Statistics

11

59
1100
1100

110
160
490
365.2
386.1
1.057
1.477

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Background Statistics

0.737
0.85

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

3140
3200
3200

3200
3200
3200
3200
5877
1865

4.078
7.003
7.003
4.7

5.075
6.194
5.439
0.991

0.932
0.85




95% UTL with 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

1452
1096
860
1000
1263

0.951
384.1
365.2
3745

20.92

0.592
0.747
0.231
0.261

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

851.4
1114
1725

1228
1271
2089
2302

95% UTL with 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

3749
1503
820.1
1176
2310

Data Distribution Test

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

1100
1100
1100

1100
1100
1100
1100
2123
1060

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Chrysene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD
Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

General Statistics

11

150
2800
2700

240

580
1100

920.9

947.2

1.029
1.559

Number of Distinct Observations 11

Log-Transformed Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile

Mean

Background Statistics

0.742
0.85

Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.95
Shapiro Wilk Critical Value 0.85

5.011
7.937
7.901
5.481
6.363
7.003
6.399
SD 0.957




Data not Normal at 5% Significance Level

Assuming Normal Distribution

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution

95% UTL with 95% Coverage 3587 95% UTL with 95% Coverage 8885
95% UPL (t) 2714 95% UPL (t) 3678
90% Percentile (z) 2135 90% Percentile (z) 2049
95% Percentile (z) 2479 95% Percentile (z) 2901
99% Percentile (z) 3125 99% Percentile (z) 5567
Gamma Distribution Test Data Distribution Test
k star 1.017 Data appear Gamma Distributed at 5% Significance Level
Theta Star  905.7
MLE of Mean 920.9
MLE of Standard Deviation 913.3
nustar  22.37
A-D Test Statistic 0.481 Nonparametric Statistics
5% A-D Critical Value 0.746 90% Percentile 2780
K-S Test Statistic 0.161 95% Percentile 2800
5% K-S Critical Value 0.261 99% Percentile 2800
Data appear Gamma Distributed at 5% Significance Level
Assuming Gamma Distribution 95% UTL with 95% Coverage 2800
90% Percentile 2112 95% Percentile Bootstrap UTL with 95% Coverage 2800
95% Percentile 2743 95% BCA Bootstrap UTL with 95% Coverage 2800
99% Percentile 4206 95% UPL 2800
95% Chebyshev UPL 5233
95% WH Approx. Gamma UPL 3012 Upper Threshold Limit Based upon IQR 2390
95% HW Approx. Gamma UPL 3114
95% WH Approx. Gamma UTL with 95% Coverage 5057

95% HW Approx. Gamma UTL with 95% Coverage 5551

Note: UPL represents a preferred estimate of BTV

Flouranthene

General Statistics
Total Number of Observations 11 Number of Distinct Observations 11

Raw Statistics Log-Transformed Statistics

Minimum 200 Minimum 5.298

Maximum 4300 Maximum 8.366

Second Largest 3400 Second Largest 8.132

First Quartile. 300 First Quartile 5.704

Median 520 Median 6.254

Third Quartile 1900 Third Quartile 7.55

Mean 1209 Mean 6.582

SD 1399 SD 1.021
Coefficient of Variation 1.157
Skewness 1.628

Background Statistics




Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.718
0.85

5146
3857
3001
3510
4463

0.866
1397
1209
1300

19.04

0.801
0.75
0.29
0.262

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

2884
3813
5992

4207
4327
7285
7998

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value 0.85

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage 12799
95% UPL (t) 4992
90% Percentile (z) 2673
95% Percentile (z) 3874
99% Percentile (z) 7770

Data Distribution Test

Data appear Lognormal at 5% Significance Level

Nonparametric Statistics
90% Percentile 4120
95% Percentile 4300
99% Percentile 4300

95% UTL with 95% Coverage 4300

95% Percentile Bootstrap UTL with 95% Coverage 4300
95% BCA Bootstrap UTL with 95% Coverage 4300

95% UPL 4300

95% Chebyshev UPL 7577

Upper Threshold Limit Based upon IQR 4300

Note: UPL represents a preferred estimate of BTV

Indeno(1,2,3-cd)pyrene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile
Mean
SD

Coefficient of Variation

General Statistics

11

160
3000
2800
210
410
950
893.6
1023
1.144

Number of Distinct Observations 11

Log-Transformed Statistics

Minimum 5.075
Maximum 8.006
Second Largest 7.937
First Quartile 5.347
Median 6.016

Third Quartile 6.856
Mean 6.306

SD 0.994

0.907




Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

1.69

Background Statistics

0.695
0.85

3772
2830
2204
2576
3273

0.905
987.7
893.6
939.5

19.91

0.704
0.749
0.207
0.262

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

2109
2774
4330

3050
3133
5236
5726

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value 0.85

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

8986
3595
1958
2809
5529

Data Distribution Test

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

2960
3000
3000

3000
3000
3000
3000
5549
2060

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Phenanthrene

Total Number of Observations

Raw Statistics
Minimum
Maximum
Second Largest
First Quartile
Median
Third Quartile

General Statistics

11

72
1300
1300

130
270
570

Number of Distinct Observations 10

Log-Transformed Statistics
Minimum
Maximum 717
Second Largest 7.17
First Quartile
Median
Third Quartile

0.916

4.277

4.868
5.598
6.346




Mean
SD

Coefficient of Variation

Skewness

Normal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma Distribution Test
k star
Theta Star
MLE of Mean
MLE of Standard Deviation

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

432.9

449.6
1.039
1.561

Mean
SD

Background Statistics

0.724
0.85

1699
1284
1009
1173
1479

1.023
423
432.9
427.9

22.51

0.586
0.745
0.215
0.261

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
90% Percentile
95% Percentile

99% Percentile

95% WH Approx. Gamma UPL
95% HW Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

991.2
1286
1971

1410
1453
2366
2585

Lognormal Distribution Test
Shapiro Wilk Test Statistic
Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% UTL with 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Data Distribution Test

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
90% Percentile
95% Percentile

99% Percentile

95% UTL with 95% Coverage

95% Percentile Bootstrap UTL with 95% Coverage
95% BCA Bootstrap UTL with 95% Coverage

95% UPL

95% Chebyshev UPL

Upper Threshold Limit Based upon IQR

Note: UPL represents a preferred estimate of BTV

Pyrene

Total Number of Observations

Raw Statistics
Minimum
Maximum

Second Largest

General Statistics

11

230
6700
6700

Number of Distinct Observations

Log-Transformed Statistics
Minimum
Maximum

Second Largest

5.647
0.942

0.941
0.85

4019
1686
948.1
1335
2536

1300
1300
1300

1300
1300
1300
1300
2480
1230

5.438
8.81
8.81




First Quartile 340 First Quartile 5.829

Median 770 Median 6.646

Third Quartile 2500 Third Quartile 7.824
Mean 1969 Mean 6.947

SD 2437 SD 1.169

Coefficient of Variation 1.237
Skewness 1.609

Background Statistics

Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.925
Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
95% UTL with 95% Coverage 8828 95% UTL with 95% Coverage 27966
95% UPL (t) 6582 95% UPL (t) 9516
90% Percentile (z) 5092 90% Percentile (z) 4655
95% Percentile (z) 5977 95% Percentile (z) 7119
99% Percentile (z) 7637 99% Percentile (z) 15794
Gamma Distribution Test Data Distribution Test
k star 0.726 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2713

MLE of Mean 1969

MLE of Standard Deviation 2311
nu star 15.97

A-D Test Statistic 0.638 Nonparametric Statistics
5% A-D Critical Value 0.755 90% Percentile 6700
K-S Test Statistic 0.222 95% Percentile 6700
5% K-S Critical Value 0.263 99% Percentile 6700

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution 95% UTL with 95% Coverage 6700
90% Percentile 4901 95% Percentile Bootstrap UTL with 95% Coverage 6700

95% Percentile 6616 95% BCA Bootstrap UTL with 95% Coverage 6700

99% Percentile 10697 95% UPL 6700

95% Chebyshev UPL 13062

95% WH Approx. Gamma UPL 7373 Upper Threshold Limit Based upon IQR 5740

95% HW Approx. Gamma UPL 7675
95% WH Approx. Gamma UTL with 95% Coverage 13210
95% HW Approx. Gamma UTL with 95% Coverage 14850

Note: UPL represents a preferred estimate of BTV




BNs with non-detects



General Background Statistics for Data Sets with Non-Detects

User Selected Options
From File  Y:\Industrial\Stratford\Sediment\2009 Background Sediment\Report\Background Statistics\PAHs w NDs_|
Full Precision OFF
Confidence Coefficient 95%
Coverage 95%
Different or Future K Values |1

Number of Bootstrap Operations 2000

Acenapthene
General Statistics
Number of Valid Data 11 Number of Detected Data 6
Number of Distinct Detected Data 6 Number of Non-Detect Data 5
Percent Non-Detects 45.45%
Raw Statistics Log-transformed Statistics
Minimum Detected 41 Minimum Detected 3.714
Maximum Detected 140 Maximum Detected 4.942
Mean of Detected 87.33 Mean of Detected 4.374
SD of Detected ~ 40.6 SD of Detected 0.487
Minimum Non-Detect. 370 Minimum Non-Detect 5.914
Maximum Non-Detect 480 Maximum Non-Detect 6.174
Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%
Warning: There are only 6 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.942
5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 1449 Mean (Log Scale) 4.823
SD 736 SD (Log Scale) 0.624
95% UTL 95% Coverage 352.1 95% UTL 95% Coverage 719.6
95% UPL (t) 284.2 95% UPL (t) 404.9
90% Percentile (z) 239.2 90% Percentile (z) 276.5
95% Percentile (z) 266 95% Percentile (z) 346.8

99% Percentile (z) 316.1 99% Percentile (z) 530.5




Maximum Likelihood Estimate(MLE) Method N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

2.804
31.14
33.65

0.286
0.698
0.204
0.333

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean
Median
SD
k star
Theta star
Nu star
95% Percentile of Chisquare (2k)

90% Percentile
95% Percentile

99% Percentile

89.45
91.99
28.81
7.102
12.59
156.3
23.95

134.3
150.8
185.4

Log ROS Method

Mean in Original Scale
SD in Original Scale
Mean in Log Scale

SD in Log Scale

95% UTL 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

Dibenz(a,h)antrhracene

Number of Valid Data

Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected

General Statistics

11
8

54
820
285.4
314

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected

83.71
29.01
4.374
0.344
209.2
152.3
123.4
139.8
176.8

87.33

37.07

16.58
191.7
256.1
157.5
134.8
148.3
173.6

155.1
157.3
198.8
204.7

27.27%

3.989
6.709
5.155
1.041




Minimum Non-Detect 370
Maximum Non-Detect 420

Data with Multiple Detection Limits
Note: Data have multiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Warning: There are only 8 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.725
5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method

Mean 261.6
SD  265.9

95% UTL 95% Coverage 1010

95% UPL (t) 765.1
90% Percentile (z) 602.4

95% Percentile (z) 699.1
99% Percentile (z) 880.3

Maximum Likelihood Estimate(MLE) Method N/A

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 0.795
Theta Star  358.7
nu star 12.73

A-D Test Statistic 0.64
5% A-D Critical Value 0.734

K-S Test Statistic 0.218
5% K-S Critical Value 0.301

Data appear Gamma Distributed at 5% Significance Level

Minimum Non-Detect 5.914

Maximum Non-Detect 6.04

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 9
Number treated as Detected with Single DL |2
Single DL Non-Detect Percentage 81.82%

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.891
5% Shapiro Wilk Critical Value 0.818

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale) 5.191
SD (Log Scale) 0.873
95% UTL 95% Coverage 2101
95% UPL (t) 938.9
90% Percentile (z) 550.4
95% Percentile (z) 755.9
99% Percentile (z) 1371

Log ROS Method
Mean in Original Scale 239.2
SD in Original Scale 274.4
Mean in Log Scale 5.046
SD in Log Scale 0.891
95% UTL 95% Coverage 1906
95% UPL (t) 838.4
90% Percentile (z) 486.3
95% Percentile (z) 672.1
99% Percentile (z) 1233

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 240
SD 263.2
SE of Mean 85.76
95% KM UTL with 95% Coverage 980.8




Assuming Gamma Distribution 95% KM Chebyshev UPL 1438
Gamma ROS Statistics with Extrapolated Data 95% KM UPL (t) 738.2
Mean 284.7 90% Percentile (z) 577.2
Median 230 95% Percentile (z) 672.9
SD  262.7 99% Percentile (z) 852.2
k star 1.168
Theta star 243.8 Gamma ROS Limits with Extrapolated Data
Nustar  25.69 95% Wilson Hilferty (WH) Approx. Gamma UPL  883.1
95% Percentile of Chisquare (2k) 6.627 95% Hawkins Wixley (HW) Approx. Gamma UPL  915.6
95% WH Approx. Gamma UTL with 95% Coverage 1446
90% Percentile  630.9 95% HW Approx. Gamma UTL with 95% Coverage 1585
95% Percentile  807.7
99% Percentile 1214
Note: UPL represents a preferred estimate of BTV
For an Example: KM-UPL may be used when multiple detection limits are present
Note: DL/2 is not a recommended method.
Fluorene
General Statistics
Number of Valid Data 11 Number of Detected Data 7
Number of Distinct Detected Data 7 Number of Non-Detect Data 4
Percent Non-Detects 36.36%
Raw Statistics Log-transformed Statistics
Minimum Detected 45 Minimum Detected 3.807
Maximum Detected 260 Maximum Detected 5.561
Mean of Detected 121.9 Mean of Detected 4.57
SD of Detected 92.96 SD of Detected 0.721
Minimum Non-Detect. 370 Minimum Non-Detect 5.914
Maximum Non-Detect 480 Maximum Non-Detect 6.174
Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 11
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL 0
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%
Warning: There are only 7 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.872
5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution




DL/2 Substitution Method
Mean 153.5
SD  85.26
95% UTL 95% Coverage 393.5
95% UPL (t) 314.9
90% Percentile (z) 262.7
95% Percentile (z) 293.7
99% Percentile (z) 351.8

Maximum Likelihood Estimate(MLE) Method N/A

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 1.407
Theta Star  86.58

nu star 19.7

A-D Test Statistic 0.585
5% A-D Critical Value 0.714

K-S Test Statistic 0.24
5% K-S Critical Value 0.315

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data

Mean 1235
Median 126.2
SD  72.04
k star 2.623
Theta star  47.07
Nustar  57.7

95% Percentile of Chisquare (2k) 11.45

90% Percentile 225.6
95% Percentile 269.4
99% Percentile  365.2

DL/2 Substitution Method
Mean (Log Scale)

SD (Log Scale)

95% UTL 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Log ROS Method

Mean in Original Scale
SD in Original Scale
Mean in Log Scale

SD in Log Scale

95% UTL 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

2-Methylnapthalene

General Statistics

4.848

0.682
870.8
464.2
305.8
391.9
623.9

112.6
73.13
4.57

0.559
465.3
278
197.5
242
354.1

121.9
86.07
35.14

364.1

513.7

284.8

232.2

263.4

322.1

2843
290.2
410.3
431.8




Number of Valid Data 1
Number of Distinct Detected Data 8

Raw Statistics
Minimum Detected 29
Maximum Detected 480
Mean of Detected 147
SD of Detected  167.7
Minimum Non-Detect 370
Maximum Non-Detect 420

Data with Multiple Detection Limits
Note: Data have multiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Warning: There are only 8 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.756
5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 161
SD 1424
95% UTL 95% Coverage 561.9
95% UPL (t) 430.6
90% Percentile (z) 343.5
95% Percentile (z) 395.3
99% Percentile (z) 492.3

Maximum Likelihood Estimate(MLE) Method N/A

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 0.755

Number of Detected Data 8
Number of Non-Detect Data 3
Percent Non-Detects 27.27%

Log-transformed Statistics
Minimum Detected 3.367
Maximum Detected 6.174
Mean of Detected 4.458
SD of Detected 1.078
Minimum Non-Detect 5.914
Maximum Non-Detect 6.04

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL 10
Number treated as Detected with Single DL 1
Single DL Non-Detect Percentage 90.91%

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.891
5% Shapiro Wilk Critical Value 0.818

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale) 4.685
SD (Log Scale) 0.982
95% UTL 95% Coverage 1720
95% UPL (t) 695.2
90% Percentile (z) 381.3
95% Percentile (z) 544.8
99% Percentile (z) 1064

Log ROS Method
Mean in Original Scale 125.7
SD in Original Scale 144.9
Mean in Log Scale 4.397
SD in Log Scale 0.908
95% UTL 95% Coverage 1047
95% UPL (t) 453.1
90% Percentile (z) 260
95% Percentile (z) 361.6
99% Percentile (z) 671.5

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level




Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

194.6
12.09

0.562
0.734
0.213
0.301

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean
Median
SD
k star
Theta star
Nu star
95% Percentile of Chisquare (2k)

90% Percentile
95% Percentile

99% Percentile

145.2
130
140.3
1.104
131.5
24.29
6.389

326.3
420.2
636.6

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

N-Nitrosodiphenylamine

Number of Valid Data

Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Data with Multiple Detection Limits

General Statistics

11
6

99
2900
1060
1352

370
520

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect

Maximum Non-Detect

Single Detection Limit Scenario
Number treated as Non-Detect with Single DL
Number treated as Detected with Single DL
Single DL Non-Detect Percentage

Warning: There are only 6 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

134
145.2
50.93
542.6
794.9
408.8
320
372.8
4717

460.3
477.9
761.2
837.4

45.45%

4.595
7.972
6.067
1.509
5.914
6.254

9
2
81.82%




It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% UTL 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

0.704
0.788

677.6
1052
3639
2669
2026
2408
3125

Maximum Likelihood Estimate(MLE) Method N/A

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.449
2361
5.388

0.7

0.725
0.312
0.345

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data
Mean
Median
SD
k star
Theta star
Nu star
95% Percentile of Chisquare (2k)

90% Percentile
95% Percentile

99% Percentile

1071
1084
956
0.903
1186
19.86
5.609

2528
3326
5193

Background Statistics

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale)
SD (Log Scale)
95% UTL 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Log ROS Method

Mean in Original Scale
SD in Original Scale
Mean in Log Scale

SD in Log Scale

95% UTL 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

0.836
0.788

5.755

1.129
7582
2677
1342
2023
4367

668.8
1056
5.717
1.141
7535
2633
1311
1984
4316

664.3
1011

335.3
3510
5267
2578
1960
2327
3016

3729
4032
6378
7454




Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.




PCBs with non-detects



General Background Statistics for Data Sets with Non-Detects

User Selected Options
From File  Y:\Industrial\Stratford\Sediment\2009 Background Sediment\Report\Background Statistics\Aroclor.xls.wst|
Full Precision OFF
Confidence Coefficient 95%
Coverage 95%
Different or Future K Values |1

Number of Bootstrap Operations 2000

Aro_1254
General Statistics
Number of Valid Data 11 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 2
Percent Non-Detects 18.18%
Raw Statistics Log-transformed Statistics
Minimum Detected 19 Minimum Detected 2.944
Maximum Detected 420 Maximum Detected 6.04
Mean of Detected  120.1 Mean of Detected 4.098
SD of Detected  154.9 SD of Detected 1.195
Minimum Non-Detect 26 Minimum Non-Detect 3.258
Maximum Non-Detect 33 Maximum Non-Detect 3.497
Data with Multiple Detection Limits Single Detection Limit Scenario
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL 6
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL |5
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.55%
Warning: There are only 9 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions
It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
Background Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.844
5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 101 Mean (Log Scale) 3.841
SD 145 SD (Log Scale) 1.213
95% UTL 95% Coverage 509.1 95% UTL 95% Coverage 1418
95% UPL (t) 375.4 95% UPL (t) 463.1
90% Percentile (z) 286.8 90% Percentile (z) 220.5
95% Percentile (z) 339.4 95% Percentile (z) 342.7

99% Percentile (z) 438.2 99% Percentile (z) 783.5




Maximum Likelihood Estimate(MLE) Method
Mean -5.57
SD 2415
95% UTL with 95% Coverage 674.2

95% UPL (t) 451.6
90% Percentile (z) 303.9
95% Percentile (z) 391.6
99% Percentile (z) 556.2

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 0.643
Theta Star  186.9
nu star 11.57

A-D Test Statistic 0.895
5% A-D Critical Value 0.748
K-S Test Statistic 0.299
5% K-S Critical Value 0.288

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data

Mean 101.4
Median 31
SD 144.8
k star 0.604

Theta star 168
Nu star 13.28
95% Percentile of Chisquare (2k) 4.335

90% Percentile 263.4
95% Percentile  364.1
99% Percentile 607.5

Log ROS Method

Mean in Original Scale

SD in Original Scale

95% UTL with 95% Coverage

95% BCA UTL with 95% Coverage

95% Bootstrap (%) UTL with 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data appear Lognormal at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

Aro_1260

General Statistics

Number of Valid Data 11
Number of Distinct Detected Data 10

Raw Statistics
Minimum Detected 10
Maximum Detected 300
Mean of Detected 81.5
SD of Detected  107.2

Number of Detected Data

Number of Non-Detect Data

Percent Non-Detects 9.09%

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected

102
144.3
1278
420
420
440.8
2176
331
726.9

102.4
137.4
43.94
489.1
727.9
362.5
278.5
328.4
422

404.3
418.5
752.5
848.5

10

2.303
5.704
3.594
1.302




Minimum Non-Detect 33

Maximum Non-Detect 33

Minimum Non-Detect

Maximum Non-Detect

Background Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.706
5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean 75.59
SD 103.6
95% UTL 95% Coverage 367.1
95% UPL (t) 271.6
90% Percentile (z) 208.3
95% Percentile (z) 245.9
99% Percentile (z) 316.5

Maximum Likelihood Estimate(MLE) Method
Mean -1.387
SD  220.1
95% UTL with 95% Coverage 618.2

95% UPL (t) 415.3
90% Percentile (z) 280.7
95% Percentile (z) 360.7
99% Percentile (z) 510.7

Gamma Distribution Test with Detected Values Only
k star (bias corrected) 0.587
Theta Star  138.9
nu star 11.74

A-D Test Statistic 1.116
5% A-D Critical Value 0.758
K-S Test Statistic 0.345
5% K-S Critical Value 0.276

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics with Extrapolated Data

Mean 77.74
Median 24
SD 1025
k star 0.636
Theta star, 1221
Nu star 14

95% Percentile of Chisquare (2k) 4484

90% Percentile  199.5

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean (Log Scale)
SD (Log Scale)
95% UTL 95% Coverage
95% UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Log ROS Method

Mean in Original Scale

SD in Original Scale

95% UTL with 95% Coverage

95% BCA UTL with 95% Coverage

95% Bootstrap (%) UTL with 95% Coverage
95% UPL (t)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM UTL with 95% Coverage
95% KM Chebyshev UPL
95% KM UPL (t)
90% Percentile (z)
95% Percentile (z)
99% Percentile (z)

Gamma ROS Limits with Extrapolated Data
95% Wilson Hilferty (WH) Approx. Gamma UPL
95% Hawkins Wixley (HW) Approx. Gamma UPL
95% WH Approx. Gamma UTL with 95% Coverage
95% HW Approx. Gamma UTL with 95% Coverage

3.497
3.497

0.82
0.842

3.522
1.258
1169
366.4
169.8
268.1
632

76
103.3
1156
300
300
366.3
170.9
268.8
628.6

75.71

98.69

31.37
353.5
525
262.5
202.2
238
305.3

306.5
317.7
565

636.5




95% Percentile 273.8
99% Percentile 452.7

Note: UPL represents a preferred estimate of BTV
For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.
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