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Section 1.0 
Introduction 

1.1 Purpose 

The purpose of this document is to provide a preliminary statistical evaluation of the groundwater 
analytical data collected from the voluntary groundwater sampling at the BMC Quarry related to 
the beneficial use of Coal Combustion Residue (CCR) from the Iowa State University, University 
of Iowa, and University of Northern Iowa (Universities) power plants. The statistical findings 
should not be considered conclusive as statistical analyses herein are based only on background 
data. Compliance data collection will begin with the first quarter 2011 sampling to begin after the 
last background samples collected in January 2011.   

The data collection period for this preliminary statistical evaluation is from February 2010 up 
through and including January 2011. Table A-1 in Attachment A contains a summary of 
analytical data collected through January 2011. 

1.2 Approach 

Under ideal circumstances, background groundwater sampling at a waste disposal site would be 
completed prior to the placement of waste. Under those ideal circumstances, there would be no 
opportunity for background sample results to have been impacted by waste disposal activities. 
However, in the majority cases, waste disposal preceded the requirement for groundwater 
sampling, and, therefore, background groundwater sampling began after the initiation of waste 
disposal activities, resulting in questions surrounding the representativeness of the background 
groundwater quality to true background concentrations. Such is the case with the deposition of 
CCR materials at the BMC Quarry. 

Ordinarily, a statistical program meeting the requirements of 40 CFR Part 257, in which the 
proposed rules for CCR landfills exist, would include a detection monitoring program as 
described in §257.94 and an assessment monitoring program as described in §257.95. However, 
under the circumstances of the beneficial use activities predating the initiation of background 
groundwater quality sampling, the Universities have conservatively elected to voluntarily proceed 
beyond detection monitoring to assessment monitoring. Additionally, the parameter list 
voluntarily selected by the Universities more closely resembles the proposed Appendix IV to Part 
257 – Constituents for Assessment Monitoring rather than the much shorter Appendix III to Part 
257 – Constituents for Detection Monitoring. 

The approach used to perform assessment monitoring statistical analyses on groundwater 
analytical data associated with the BMC quarry beneficial use site was based on the United States 
Environmental Protection Agency (USEPA) document entitled Statistical Analysis of 
Groundwater Monitoring Data at RCRA Facilities – Unified Guidance, March 2009 (Unified 
Guidance). The primary tool recommended in the Unified Guidance for assessment monitoring 
statistical analysis is the confidence interval1. 

 

                                                      
1 March 2009. “Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified 

Guidance (EPA 530-R-09-007). U.S. Environmental Protection Agency. 
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1.3 Statistical Program Summary 

An assessment monitoring statistical program was developed to statistically evaluate the 
voluntary groundwater sampling analytical data with respect to groundwater protection standards 
(GWPSs) 2. The statistical program consists of the following: 

 Diagnostic and Exploratory Evaluations and Tests of Assumptions 

 Time Series Plots 
 Box Plots 
 Rank Von Neumann Ratio (for autocorrelation) 
 Dixon’s Test and Tukey’s Box Plot (for outliers) 
 Shapiro-Wilk Test (for normality) 
 Mann-Kendall Test (for trend) 

 Confidence Intervals 

 Parametric Confidence Interval Around a Normal Mean 
 Non-parametric Confidence Interval on a Median 
 Non-parametric Confidence Band around a Theil-Sen Trend Line 

Management of Non-Detect Data 

 Simple Substitution 
 Kaplan-Meier Adjustment 

The characteristics of each constituent/sampling point dataset were used to determine which tests 
were appropriate for the individual datasets. 

1.4 Monitoring Network 

The monitoring network for the voluntary sampling at the BMC Quarry CCR beneficial use site 
consists of one up-gradient monitoring well (Reiter Farm) and four down-gradient monitoring 
wells (Well #1, Well #2, Well #3, and Well#4). Monthly background groundwater sampling 
began in January 2010 from the up-gradient well and in February 2010 from the down-gradient 
monitoring wells. Groundwater samples were analyzed for the following 23 inorganic 
constituents: antimony, arsenic, barium, beryllium, boron, cobalt, cadmium, chromium, copper, 
iron, lead, magnesium, manganese, mercury, molybdenum, nickel, selenium, silver, thallium, 
vanadium, zinc, chloride, and sulfate. Because the statistics at assessment monitoring consist of 
comparisons of the groundwater analytical data from individual wells to fixed standards, the 
statistical tests are inherently intrawell. Therefore, only data from the down-gradient compliance 
wells were evaluated statistically. Table 1-1 contains a summary of the monitoring network. 

  

                                                      
2  Barker Lemar Engineering Consultants. January 2011. Groundwater Statistical Program – BMC 

Quarry, CCR Beneficial Use Site.  
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 Table 1-1  
Groundwater Monitoring Summary 

Monitoring Well Monitoring Program 
Number of Samples 

Collected 

Reiter Well (u) Not Applicable 13 
Well #1 Assessment 12 
Well #2 Assessment 12 
Well #3 Assessment 12 
Well #4 Assessment 12 

 

1.5 Report Contents 

This preliminary groundwater statistical evaluation for the BMC quarry CCR beneficial use site 
includes the following: 

 Section 1.0 Introduction – Purpose and summary of the statistical program and 
monitoring network for the voluntary sampling activities. 

 Section 2.0 Diagnostic and Exploratory Results – Discussion and results of the diagnostic 
and exploratory evaluations and tests of statistical assumptions. 

 Section 3.0 Confidence Interval Results – Discussion and results of the confidence 
interval statistical analyses. 
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Section 2.0 
Diagnostic and Exploratory Results 

Diagnostic and exploratory evaluations, as well as, tests of statistical assumptions were performed 
to determine the appropriate confidence interval methods to apply to the individual 
constituent/sampling point datasets. The subsections below discuss the results of each of the 
evaluations or tests performed. 

2.1 Time Series Plots 

Time series plots by constituent were prepared for the measured concentrations in the monitoring 
well samples. Copies of the time series plot output from Sanitas™ are included in Attachment B. 
The following were noted from a review of the time series plots for the data collected during 
February 2010 through July 2010: 

 A few indications of isolated elevated concentrations were noted. Examples include 
barium in monitoring well #3 for the September 2010 sample, cobalt and chromium in 
monitoring well #2 for the March 2010 sample; copper and molybdenum in monitoring 
well #3 for the June 2010 sample; iron in monitoring well #3 for the August 2010 and 
October 2010 samples; lead in monitoring well #4 for the February 2010 and December 
2010 samples; nickel in monitoring well #2 for the March 2010 sample; thallium in 
monitoring well #2 in the May 2010 sample; vanadium in monitoring wells #1, #2, and 
#4 for the August 2010 samples; and zinc in monitoring well #1 for the May 2010 
sample. These points at a minimum warrant further review through formal statistical 
testing for outliers. 

 The possible presence of two outliers for iron in monitoring well #3 and lead in 
monitoring well #4. These points warrant further review through formal statistical testing 
for outliers.  

 The initial visual appearance of increasing concentration trends were noted for barium in 
monitoring well #1 beginning in March 2010 and for sulfate in monitoring well #4 
beginning in July 2010. These visual indications at a minimum warrant further review 
through formal statistical testing for trends. 

2.2 Box Plots 

Box plots by constituent were prepared for the measured concentrations in the monitoring wells. 
Sanitas™ output including the box and whiskers plot summary table and box plots are included in 
Attachment C. The following were noted from a review of the box plots: 

 Generally, the variances by constituent between monitoring wells were reasonably 
consistent with the exception of manganese, magnesium, selenium, and sulfate. 

 Extended whiskers were noted for zinc in monitoring well #1, chromium and nickel in 
monitoring well #2, copper, iron, manganese, and molybdenum in monitoring well #3, 
and lead in monitoring well #4. These datasets at a minimum warrant further review 
through formal statistical testing for outliers. 
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2.3 Rank Von Neumann Ratio 

The Rank Von Neumann ratio was calculated at a significance level (a) of 0.01 for the most 
recent eight samples from each constituent/sampling point dataset to assess potential 
autocorrelation within the data, particularly based on the monthly sampling frequency that is 
occurring during the development of the background datasets. Table 2-1 summarizes the 
statistically significant indications of autocorrelation within the datasets. 

 Table 2-1  
Autocorrelation Summary 

Constituent Monitoring Well 

Barium #1 
Beryllium #4 
Chloride #1 
Chromium #3 
Copper #4 
Iron #1 
Manganese #1 
Magnesium #4 
Molybdenum #1, #2 
Silver #1, #2, #3, #4 
Sulfate #1, #4 
Thallium #4 

 

The majority of the above autocorrelations appear to be associated with general trending within 
the datasets or more recent consistent non-detects in the datasets. The indicated autocorrelations 
should continue to be reviewed to assess potential changes that may result when the sampling 
frequency transitions to quarterly for compliance monitoring instead of monthly as was used for 
the development of the background datasets. Sanitas™ output including the Rank Von Neumann 
summary table, graphs, and data tables are included in Attachment D.  

2.4 Test for Outliers 

2.4.1 Dixon’s Test 

Dixon’s test for outliers was performed at a significance level (a) of 0.01 for each 
constituent/sampling point dataset using the entire dataset to assess potential outliers for those 
dataset determined to fit a normal distribution either outright or through a transformation. Table 
2-2 summarizes the outliers indicated by Dixon’s Test. 

 Table 2-2  
Dixon’s Test Outlier Summary 

Constituent Monitoring Well Sample Date 

Arsenic #1 8/18/2010 
Boron #2 

#3 
9/20/2010 
3/16/2010 

Manganese #3 8/18/2010 
Nickel #1 

#3 
#3 

10/18/2010 
6/21/2010 
7/16/2010 

Zinc #4 9/20/2010 



12-Month Preliminary Statistical Report  Section 2.0, Diagnostic and Exploratory Results 

BCM Quarry CCR Beneficial Use Site 2-3 February 2011 

The above outliers were not confirmed at this time due to lack of physical cause or explanation. 
Sanitas™ output including the outlier analysis summary table and graphs and Shapiro-Wilk 
Normality Test using ladder of powers for the entire dataset are included in Attachment E. 

2.4.2 Tukey’s Box Plot Outliers Test 

Tukey’s box plot analyses were performed for those constituent/sampling point datasets that were 
not normal or could not be normalized. Refer to the Shapiro-Wilk Normality Test using ladder of 
powers for the entire dataset in Attachment E for normality results. Table 2-3 summarizes the 
outliers indicated by Tukey’s Box Plot Outliers Test. 

 Table 2-3  
Tukey’s Box Plot Outlier Test Summary 

Constituent Monitoring Well Mild or Extreme Sample Date 

Barium #3 Extreme 9/20/2010 
Beryllium #1 

#2 
#3 
#3 

Mild 
Mild 

Extreme 
Mild 

7/16/2010 
7/16/2010 
7/16/2010 
9/20/2010 

Cobalt #2 
#3 

Mild 
Mild 

3/16/2010 
8/18/2010 

Copper #2 
#2 
#3 
#3 
#4 

Extreme 
Mild 

Extreme 
Extreme 
Extreme 

2/18/2010 
3/16/2010 
6/21/2010 
7/16/2010 
6/21/2010 

Lead #4 
#4 

Extreme 
Extreme 

2/18/2010 
12/16/2010 

Nickel #2 Extreme 3/16/2010 
Thallium #2 

#3 
#3 

Extreme 
Extreme 
Extreme 

5/17/2010 
4/15/2010 
5/17/2010 

Vanadium #2 
#2 
#3 
#4 
#4 

Extreme 
Extreme 

Mild 
Extreme 
Extreme 

3/16/2010 
8/18/2010 
3/16/2010 
3/23/2010 
8/18/2010 

Zinc #2 Extreme 2/18/2010 

 

The above outliers were not confirmed at this time due to lack of physical cause or explanation. 
Output showing the results of the Tukey’s Box Plot quartile comparisons to the 1.5 and 3 quartile 
multipliers is included in Attachment F.  

2.5 Shapiro-Wilk Test 

The Shapiro-Wilk test was performed at a significance level (a) of 0.10 for each 
constituent/sampling point dataset to assess the goodness-of-fit to the normal distribution. Only 
the most recent 8 samples were used and transformations to normality were not considered. Table 
2-4 summarizes the findings of the Shapiro-Wilk test. 
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 Table 2-4  
Normality Test Summary 

Constituent 
Monitoring Wells 

Normally Distributed 
Monitoring Wells Not 
Normally Distributed 

Antimony #2 #1, #3, #4 
Arsenic #2, #3, #4 #1 
Barium #1, #2 #3, #4 
Beryllium None #1, #2, #3, #4 
Boron #3 #1, #2, #4 
Cadmium None #1, #2, #3, #4 
Chloride #1, #4 #2, #3 
Chromium None #1, #2, #3, #4 
Cobalt #1, #4 #2, #3 
Copper #2 #1, #3, #4 
Iron #1 #2, #3, #4 
Lead #2 #1, #3, #4 
Manganese #1, #2, #4 #3 
Magnesium #2 #1, #3, #4 
Mercury None #1, #2, #3, #4 
Molybdenum #2 #1, #3, #4 
Nickel #2 #1, #3, #4 
Selenium #4 #1, #2, #3 
Silver None #1, #2, #3, #4 
Sulfate #1, #2, #3, #4 None 
Thallium #4 #1, #2, #3 
Vanadium None #1, #2, #3, #4 
Zinc #2 #1, #3, #4 

 

Sanitas™ output including the Shapiro-Wilk normality test summary tables, data tables, and 
probability plots showing the goodness-of-fit are included in Attachment G. 

2.6 Mann-Kendall Test for Trend 

The Mann-Kendal test for trend was performed at a significance level (a) of 0.01 for each 
constituent/sampling point dataset to assess trends using only the most recent eight samples. 
Sen’s Slope estimator was used to assess the magnitude of the slope and the Mann-Kendall test 
was used to determine if the slope was statistically significant. Statistically significant increasing 
trends were indicated for barium in monitoring well #1 and for magnesium, sulfate, and thallium 
in monitoring well #4. Statistically significant decreasing trends were indicated for iron, 
manganese, molybdenum, and sulfate in monitoring well #1, for molybdenum in monitoring well 
#2, for chromium in monitoring well #3, and for copper in monitoring well #4. Sanitas™ output 
including the Sen’s Slope/Mann-Kendall summary table, graphs, and data tables are included in 
Attachment H.  
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Section 3.0 
Confidence Interval Results 

Based on the diagnostics and tests of statistical assumptions, either parametric confidence 
intervals around a normal mean, non-parametric confidence intervals on a median, or non-
parametric confidence bands around a Thiel-Sen trend line were developed to evaluate 
compliance with regard to the groundwater protection standards. Table 3-1 below contains a 
summary of the groundwater protections standards applicable to the voluntary groundwater 
sampling at the BMC Quarry CCR beneficial use site. 

 Table 3-1  
Groundwater Protection Standard Summary 

Parameter GWPS (mg/L) Comment 

Antimony 0.006 Based on the USEPA MCL. 
Arsenic 0.010 Based on the USEPA MCL. 
Barium 2.000 Based on the USEPA MCL. 
Beryllium 0.004 Based on the USEPA MCL. 
Boron 1.000 Based on the Iowa Statewide Standard. 
Cobalt 0.0021 Based on the Iowa Statewide Standard. 
Cadmium 0.005 Based on the USEPA MCL. 
Chromium 0.100 Based on the USEPA MCL. 
Copper 1.300 Based on the Iowa Statewide Standard. 
Iron NA No USEPA MCL or Iowa Statewide Standard established. 
Lead 0.015 Based on the Iowa Statewide Standard. 
Magnesium NA No USEPA MCL or Iowa Statewide Standard established. 
Manganese 0.300 Based on the Iowa Statewide Standard. 
Mercury 0.002 Based on the USEPA MCL. 
Molybdenum 0.040 Based on the Iowa Statewide Standard. 
Nickel 0.100 Based on the Iowa Statewide Standard. 
Selenium 0.050 Based on the USEPA MCL. 
Silver 0.100 Based on the Iowa Statewide Standard. 
Thallium 0.002 Based on the USEPA MCL. 
Vanadium 0.049 Based on the Iowa Statewide Standard. 
Zinc 2.000 Based on the Iowa Statewide Standard. 
Chloride NA No USEPA MCL or Iowa Statewide Standard established. 
Sulfate NA No USEPA MCL or Iowa Statewide Standard established. 
Notes: 
 mg/L indicates milligrams per liter. 
 USEPA MCL indicates United States Environmental Protection Agency Maximum Contaminant Level. 

USEPA MCLs and Iowa Statewide Standards shown are current as of December 2010. 
 

Confidence interval evaluations were not performed for those constituents that did not have a 
GWPS established. Additionally, confidence interval evaluations were also not performed for 
silver as the measured concentrations were consistently below the detection limit. It should be 
noted that the method detection limit, the reporting limit, and the practical quantitation limit were 
all below the GWPS for silver. 
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3.1 Parametric Confidence Interval Around a Normal Mean 

Parametric confidence intervals around a normal mean were calculated for those 
constituent/sampling point datasets that were approximately normal as indicated by the Shapiro-
Wilk test (see Section 2.5 and Table 2-4) and did not have a statistically significant trend (see 
Section 2.6). Table 3-2 summarizes the constituent/sampling point datasets for which parametric 
confidence intervals around a normal mean were calculated and whether or not a GWPS was 
exceeded at a statistically significant level (SSL).  

 Table 3-2  
Parametric Confidence Interval Summary 

Constituent Monitoring Well GWPS Exceeded at 
an SSL 

Antimony #2 No 
Arsenic #2, #3, #4 No 
Barium #2 No 
Beryllium None No 
Boron #3 No 
Cadmium None No 
Chromium None No 
Cobalt #1, #4 No 
Copper #2 No 
Lead #2 No 
Manganese #2, #4 No 
Mercury None No 
Molybdenum None No 
Nickel #2 No 
Selenium #4 No 
Thallium #2, #3 No 
Vanadium None No 
Zinc #2 No 

 

Sanitas™ output including the Confidence Interval summary table, graphs, and data tables are 
included in Attachment I. The non-detect adjustment method used, if applicable, is also noted in 
the Confidence Interval summary table. 

3.2 Non-Parametric Confidence Interval on a Median 

Non-parametric confidence intervals on a median were calculated for those constituent/sampling 
point datasets that were not approximately normal as indicated by the Shapiro-Wilk test (see 
Section 2.5 and Table 2-4) and did not have a statistically significant trend (see Section 2.6). 
Table 3-3 summarizes the constituent/sampling point datasets for which non-parametric 
confidence intervals on a median were calculated and whether or not a GWPS was exceeded at an 
SSL.  
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 Table 3-3  
Non-Parametric Confidence Interval Summary 

Constituent Monitoring Well 
GWPS Exceeded at 

an SSL 

Antimony #1, #3, #4 No 
Arsenic #1 No 
Barium #3, #4 No 
Beryllium #1, #2, #3, #4 No 
Boron #1, #2, #4 No 
Cadmium #1, #2, #3, #4 No 
Chromium #1, #2, #4 No 
Cobalt #2, #3 No 
Copper #1, #3 No 
Lead #1, #3, #4 No 
Manganese #3 No 
Mercury #1, #2, #3, #4 No 
Molybdenum #3, #4 No 
Nickel #1, #3, #4 No 
Selenium #1, #2, #3 No 
Thallium #1, #2, #3 No 
Vanadium #1, #2, #3, #4 No 
Zinc #1, #3, #4 No 

 

Sanitas™ output including the Confidence Interval summary table, graphs, and data tables are 
included in Attachment I. The non-detect adjustment method used, if applicable, is also noted in 
the Confidence Interval summary table. 

3.3 Non-Parametric Confidence Band Around a Theil-Sen Trend Line 

Non-parametric confidence bands around a Theil-Sen trend line were calculated for those 
constituent/sampling point datasets that had a statistically significant trend (see Section 2.6). 
Table 3-4 summarizes the constituent/sampling point datasets for which non-parametric 
confidence bands around a Theil-Sen line were calculated and whether or not a GWPS was 
exceeded at a statistically significant level.  

 

 Table 3-4  
Non-Parametric Confidence Band Summary 

Constituent Monitoring Well 
GWPS Exceeded at 

an SSL 

Barium #1 No 
Chromium #3 No 
Copper #4 No 
Manganese #1 No 
Molybdenum #1, #2 No 
Thallium #4 No 

 

Sanitas output including summary table, graphs of Theil-Sen trend lines and confidence bands, 
and data tables are included in Attachment J.  
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3.4 Summary 

Based on the confidence interval and confidence band statistical analyses, no GWPSs were 
exceeded at a statistically significant level for this reporting period. It should be noted that 
confidence interval and confidence band evaluations were not performed for iron, magnesium, 
chloride, and sulfate as these constituents do not have a GWPS established and for silver as the 
measured silver concentrations were consistently below the detection limit and the detection 
limit, reporting limit, and practical quantitation limit for silver were all below the GWPS. 
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Table A-1
Groundwater Monitoring Results

BMC Quarry

Date Lab Well Number Antimony Arsenic Barium Beryllium Boron Cobalt Cadmium Chromium Copper Iron Lead Magnesium Manganese Mercury Molybdenum Nickel Selenium Silver Thallium Vanadium Zinc Chloride Sulfate
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Upgradient Well

12/16/2009 Keystone Labs Reiter Farm <0.0002 <0.0003 0.241 <0.00005 <0.004 0.0072 <0.0002 <0.0009 0.0214 0.0143 1.59 <0.00002 <0.0001 0.0417 <0.0002 <0.0012 0.0118 <0.0007 0.12
12/16/2009 Keystone Labs Reiter Farm 0.0011 0.0013 0.241 0.0003 <0.004 0.0072 0.0007 0.0072 0.0214 0.0143 1.59 0.00003 0.002 0.0417 0.0012 <0.0012 0.0012 <0.0007 0.12
1/15/2010 Keystone Labs Reiter Farm <0.0002 <0.0003 0.111 <0.00005 <0.004 0.0003 <0.0002 <0.0009 0.0054 0.109 0.0008 21.9 0.0146 0.00004 0.0008 0.0052 0.0011 <0.0012 <0.0002 <0.0007 0.0706 53.6 509
2/18/2010 Keystone Labs Reiter Farm 0.0005 0.0006 0.111 <0.00005 0.019 0.0002 <0.0002 <0.0009 0.003 0.121 0.0005 21.3 0.0043 0.00008 0.0006 0.0039 0.001 <0.0012 <0.0002 <0.0007 0.0537 20.3 40.5
3/16/2010 Keystone Labs Reiter Farm <0.0002 0.0022 0.085 <0.00005 0.059 0.0002 <0.0002 0.0038 0.0029 0.073 0.0005 20.5 0.0059 <0.00002 0.0002 0.0034 0.0012 <0.0012 <0.0002 0.0031 0.0375 24.6 17.5
4/15/2010 Keystone Labs Reiter Farm 0.0003 <0.0003 0.113 <0.00005 0.022 0.0002 <0.0002 <0.0009 0.0018 0.098 0.0003 22.4 0.0046 0.00003 0.0004 0.0028 0.0018 <0.0012 <0.0002 <0.0007 0.0363 20 25.4
5/17/2010 Keystone Labs Reiter Farm 0.0002 0.0009 0.114 <0.00005 0.043 <0.0001 <0.0002 <0.0009 0.0019 0.067 0.0008 21.5 0.0043 <0.00002 0.0003 0.0033 0.0015 <0.0012 <0.0002 <0.0007 0.0326 20.4 24.1
6/21/2010 Keystone Labs Reiter Farm <0.0002 0.0013 0.115 <0.00005 0.021 0.0002 <0.0002 0.002 0.0062 <0.038 0.0002 22.2 0.0032 <0.00002 0.0007 0.0042 0.0012 <0.0012 <0.0002 <0.0007 0.0444 20.4 29.8
7/16/2010 Keystone Labs Reiter Farm 0.0005 <0.0003 0.119 0.0004 0.016 0.0003 0.0003 0.0021 0.0074 <0.038 0.0008 24.8 0.0035 0.00008 0.0007 0.0048 0.0016 <0.0012 <0.0002 <0.0007 0.0561 25.5 27.8
8/18/2010 Keystone Labs Reiter Farm 0.0006 0.0019 0.132 0.0002 0.028 0.0003 <0.0002 0.001 0.0034 <0.038 <0.0002 22.4 <0.0019 <0.00002 0.0004 0.0253 0.0012 <0.0012 0.0003 0.0081 0.0809 29.9 54.4
9/20/2010 Keystone Labs Reiter Farm <0.0002 0.0006 0.0984 0.0002 0.063 0.0002 0.0003 <0.0009 0.0025 <0.038 <0.0002 22.8 0.0022 <0.00002 0.0008 0.004 0.0013 <0.0012 <0.0002 <0.0007 0.0533 27.1 40.9
10/18/2010 Keystone Labs Reiter Farm <0.0002 <0.0003 0.118 <0.00005 0.029 0.0004 <0.0002 <0.0009 0.0048 0.343 0.0004 23.1 0.004 0.00007 0.0005 0.0032 0.0012 <0.0012 0.0003 <0.0007 0.0483 21 34
11/16/2010 Keystone Labs Reiter Farm <0.0002 <0.0003 0.107 <0.00005 0.032 0.0002 0.0001 <0.0009 0.0088 0.187 0.0006 23.9 0.0035 0.00003 0.0006 0.0033 0.0007 <0.0012 <0.0002 <0.0007 0.0714 15.2 35.3
12/16/2010 Keystone Labs Reiter Farm <0.0002 0.0022 0.144 0.0004 0.03 0.0108 0.0004 0.004 0.0584 6.02 0.0243 33 0.159 <0.00002 0.0004 0.0238 0.0021 <0.0012 0.0004 <0.0007 0.139 13.8 35.1
1/13/2011 Keystone Labs Reiter Farm <0.0002 <0.0003 0.104 <0.00005 0.032 0.0028 0.0003 0.0019 0.0274 1.33 0.0179 22.3 0.0823 0.00003 0.0005 0.0092 0.002 <0.0012 <0.0002 <0.0007 0.522 14 36.5

Downgradient Wells

2/18/2010 Keystone Labs Well #1 0.001 0.0014 0.0435 <0.00005 0.059 0.0003 0.0004 <0.0009 0.0672 0.164 <0.0002 60.2 0.0065 0.00003 0.017 0.0045 <0.0002 <0.0012 0.0012 <0.0007 0.0281 44.6 141
3/16/2010 Keystone Labs Well #1 0.0002 0.0012 0.0416 <0.00005 0.168 0.0007 <0.0002 0.0045 0.0147 0.103 0.0003 54.7 0.0212 <0.00002 0.0063 0.0062 <0.0002 <0.0012 <0.0002 0.0049 0.0089 23.7 139
4/15/2010 Keystone Labs Well #1 0.0011 <0.0003 0.0531 <0.00005 0.047 0.0003 <0.0002 <0.0009 0.0117 0.583 0.0015 53.6 0.0174 <0.00002 0.0075 0.0041 <0.0002 <0.0012 0.0014 <0.0007 1.11 19.5 141
5/17/2010 Keystone Labs Well #1 0.0029 <0.0003 0.0554 <0.00005 0.085 0.0004 <0.0002 0.0027 0.0164 0.362 0.0015 56.6 0.0164 0.00006 0.0145 0.0067 <0.0002 <0.0012 0.0053 <0.0007 0.0453 31.9 138
6/21/2010 Keystone Labs Well #1 0.0008 0.0007 0.0663 <0.00005 0.047 0.0007 <0.0002 0.0061 0.0099 1.29 0.0008 52.9 0.0578 <0.00002 0.0073 0.0069 <0.0002 <0.0012 <0.0002 0.0034 0.245 19.3 126
7/16/2010 Keystone Labs Well #1 0.0038 0.001 0.0749 0.0004 0.048 0.0009 0.0003 0.006 0.0106 1.65 0.0013 56.7 0.0795 0.00006 0.0067 0.0078 <0.0002 <0.0012 <0.0002 <0.0007 0.0122 22.7 103
8/18/2010 Keystone Labs Well #1 0.0009 0.0049 0.116 0.0002 0.05 0.0005 <0.0002 0.0038 0.0036 0.702 <0.0002 53.4 0.0633 <0.00002 0.0022 0.0055 <0.0002 <0.0012 <0.0002 0.0118 0.0035 28 100
9/20/2010 Keystone Labs Well #1 <0.0002 0.0007 0.186 0.0002 0.092 0.0003 <0.0002 <0.0009 0.0014 0.741 <0.0002 49.9 0.0513 <0.00002 0.0021 0.0045 <0.0002 <0.0012 0.0007 <0.0007 0.0036 25.9 56.9
10/18/2010 Keystone Labs Well #1 0.0041 0.0009 0.262 <0.00005 0.035 0.0005 <0.0002 0.0329 0.001 0.496 <0.0002 30.2 0.0531 <0.00002 0.0009 0.0156 <0.0002 <0.0012 0.0018 <0.0007 0.0029 17.4 32.2
11/16/2010 Keystone Labs Well #1 <0.0002 0.0012 0.336 <0.00005 0.049 0.0003 <0.0002 <0.0009 0.0018 0.638 0.0003 49.8 0.0456 0.00006 0.0005 0.003 <0.0002 <0.0012 <0.0002 <0.0007 0.0053 15.4 21.6
12/16/2010 Keystone Labs Well #1 <0.0002 0.0017 0.37 <0.00005 0.05 0.0002 <0.0002 <0.0009 0.0012 0.28 0.0003 47.2 0.0434 <0.00002 0.0002 0.0039 0.0004 <0.0012 <0.0002 <0.0007 0.009 15.8 14.3
1/13/2011 Keystone Labs Well #1 <0.0002 0.002 0.394 <0.00005 0.062 0.0002 <0.0002 <0.0009 0.0005 0.146 <0.0002 46.9 0.0425 <0.00002 0.0001 0.0027 <0.0002 <0.0012 <0.0002 <0.0007 0.0016 15.2 10.5

2/18/2010 Keystone Labs Well #2 0.0012 0.001 0.0492 <0.00005 0.058 0.0003 <0.0002 <0.0009 0.0941 0.208 0.0004 58.5 0.0111 0.00005 0.0173 0.0049 <0.0002 <0.0012 <0.0002 <0.0007 0.0361 43.4 134
3/16/2010 Keystone Labs Well #2 0.0011 0.0037 0.0412 <0.00005 0.048 0.0024 <0.0002 0.102 0.0111 0.787 0.0007 38.6 0.039 <0.00002 0.0143 0.0632 <0.0002 <0.0012 0.0019 0.0049 0.0076 21.2 62.6
4/15/2010 Keystone Labs Well #2 0.0017 <0.0003 0.0491 <0.00005 0.067 0.0007 <0.0002 <0.0009 0.0031 0.142 0.0004 41.3 0.0307 <0.00002 0.0133 0.005 <0.0002 <0.0012 0.0035 <0.0007 0.004 16 68
5/17/2010 Keystone Labs Well #2 0.0011 0.0015 0.0507 <0.00005 0.088 0.0005 <0.0002 0.0018 0.0006 0.595 0.0013 40.1 0.0733 <0.00002 0.0119 0.0048 <0.0002 <0.0012 0.0116 <0.0007 0.0106 16.5 57.8
6/21/2010 Keystone Labs Well #2 0.0011 0.0021 0.0636 <0.00005 0.064 0.0006 <0.0002 0.0078 0.0032 0.819 0.0003 42.1 0.0787 <0.00002 0.0067 0.0074 <0.0002 <0.0012 0.0012 <0.0007 0.0088 16.4 39.5
7/16/2010 Keystone Labs Well #2 0.0029 0.0016 0.0673 0.0004 0.069 0.0005 0.0004 0.0026 0.0019 0.373 0.0006 42.5 0.0839 0.00007 0.0057 0.0072 0.0004 <0.0012 <0.0002 <0.0007 0.005 17.3 37.3
8/18/2010 Keystone Labs Well #2 0.0021 0.0019 0.077 0.0002 0.071 0.0007 <0.0002 0.0157 0.0025 0.522 <0.0002 38.1 0.0871 <0.00002 0.0036 0.0112 0.0006 <0.0012 0.0007 0.0109 0.0043 27.3 69
9/20/2010 Keystone Labs Well #2 0.0014 0.0016 0.0971 0.0002 0.134 0.0007 <0.0002 0.017 0.0017 1.49 0.0004 40.4 0.0849 <0.00002 0.0024 0.0128 <0.0002 <0.0012 0.0005 <0.0007 0.0083 26.2 34.1
10/18/2010 Keystone Labs Well #2 0.0027 0.0015 0.197 <0.00005 0.08 0.0007 <0.0002 0.0168 0.0029 3.34 0.0005 38.5 0.0961 0.00006 0.0036 0.0119 <0.0002 <0.0012 0.0005 <0.0007 0.0091 14.9 10.5
11/16/2010 Keystone Labs Well #2 0.0022 0.0012 0.11 <0.00005 0.06 0.0003 <0.0002 <0.0009 0.0014 0.492 <0.0002 41.7 0.0769 0.00003 0.0015 0.0032 <0.0002 <0.0012 <0.0002 <0.0007 0.0052 15.1 25.8
12/16/2010 Keystone Labs Well #2 0.0025 0.0024 0.126 <0.00005 0.069 0.0003 <0.0002 <0.0009 0.0018 0.445 0.0003 41.7 0.0844 <0.00002 0.0016 0.0045 0.0004 <0.0012 <0.0002 <0.0007 0.008 15.2 26.6
1/13/2011 Keystone Labs Well #2 0.0023 0.0018 0.121 <0.00005 0.074 0.0002 <0.0002 <0.0009 0.0016 0.271 <0.0002 41.3 0.0833 0.00003 0.0013 0.0033 <0.0002 <0.0012 <0.0002 <0.0007 0.0054 15.6 28.5

2/18/2010 Keystone Labs Well #3 0.0007 0.001 0.0431 <0.00005 0.036 0.0005 <0.0002 <0.0009 0.0041 0.1 <0.0002 32.6 0.0254 0.00011 0.007 0.0072 0.0014 <0.0012 <0.0002 <0.0007 0.0276 25 101
3/16/2010 Keystone Labs Well #3 0.0007 0.0037 0.0343 <0.00005 0.115 0.0005 <0.0002 0.0044 0.0069 0.147 0.0008 36.5 0.0198 <0.00002 0.0076 0.0066 0.0017 <0.0012 <0.0002 0.0052 0.0191 28.1 86.7
4/15/2010 Keystone Labs Well #3 0.002 <0.0003 0.0478 <0.00005 0.046 0.0004 <0.0002 <0.0009 0.0092 0.062 0.0005 35.4 0.0186 0.00004 0.0104 0.0089 0.0019 <0.0012 0.0017 <0.0007 0.0477 25.1 88.2
5/17/2010 Keystone Labs Well #3 0.0013 0.0015 0.0476 <0.00005 0.066 0.0004 <0.0002 0.0021 0.0077 0.103 0.001 33.3 0.0229 <0.00002 0.0104 0.0079 0.0017 <0.0012 0.0042 <0.0007 0.0422 21.4 90.8
6/21/2010 Keystone Labs Well #3 0.0018 0.0017 0.0486 <0.00005 0.043 0.0012 <0.0002 0.0361 2.56 0.668 0.0008 35.7 0.0548 <0.00002 0.0937 0.0254 0.0007 <0.0012 <0.0002 <0.0007 0.134 20.6 92.3
7/16/2010 Keystone Labs Well #3 0.0047 <0.0003 0.0512 0.0006 0.048 0.0012 0.0005 0.0209 0.631 1.02 0.0014 37.2 0.0588 0.00007 0.0319 0.0246 0.0012 <0.0012 <0.0002 0.0027 0.0742 23.8 82.6
8/18/2010 Keystone Labs Well #3 0.0008 0.0036 0.153 0.0002 0.065 0.0025 <0.0002 <0.0009 0.0033 25.6 0.0004 51.4 0.414 <0.00002 0.0006 0.0088 <0.0002 <0.0012 <0.0002 0.0033 0.0088 27.2 0.7
9/20/2010 Keystone Labs Well #3 0.0017 0.0006 0.51 0.0003 0.087 0.0008 <0.0002 0.0142 0.033 1.29 0.0003 34.6 0.0965 <0.00002 0.0039 0.0135 <0.0002 <0.0012 <0.0002 <0.0007 0.0286 29.7 69.3
10/18/2010 Keystone Labs Well #3 <0.0002 0.0026 0.208 <0.00005 0.058 0.0003 <0.0002 <0.0009 0.0043 18.5 <0.0002 39.4 0.19 <0.00002 0.0005 0.0034 <0.0002 <0.0012 0.0003 <0.0007 0.0136 19.6 0.3
11/16/2010 Keystone Labs Well #3 0.0018 <0.0003 0.0689 <0.00005 0.067 0.0005 <0.0002 <0.0009 0.0162 2.05 <0.0002 38.2 0.113 0.00007 0.0031 0.0073 <0.0002 <0.0012 <0.0002 <0.0007 0.0179 20 49.4
12/16/2010 Keystone Labs Well #3 0.0013 0.0017 0.0979 <0.00005 0.051 0.0004 <0.0002 <0.0009 0.0113 3.38 0.0004 39.1 0.139 <0.00002 0.0019 0.0075 0.0003 <0.0012 <0.0002 <0.0007 0.0137 20.2 22.5
1/13/2011 Keystone Labs Well #3 <0.0002 <0.0003 0.0752 <0.00005 0.058 0.0003 <0.0002 <0.0009 0.0032 1.21 <0.0002 38.3 0.126 0.00005 0.001 0.0055 <0.0002 <0.0012 <0.0002 <0.0007 0.0061 21.1 40

2/18/2010 Keystone Labs Well #4 0.0018 0.0006 0.128 0.0003 0.045 0.0007 0.0004 <0.0009 0.0081 1.57 0.0032 39 0.0273 0.00016 0.0081 0.0077 <0.0002 <0.0012 <0.0002 <0.0007 0.007 33.2 228
3/23/2010 Keystone Labs Well #4 <0.0002 <0.0003 0.0826 <0.00005 0.012 0.0008 <0.0002 0.0031 0.0041 0.086 <0.0002 20.7 0.0093 0.00005 0.0024 0.0085 0.0003 <0.0012 <0.0002 0.0022 0.0091 16.5 41.8
4/15/2010 Keystone Labs Well #4 0.0006 <0.0003 0.223 <0.00005 0.014 0.0003 <0.0002 <0.0009 0.0083 0.207 0.0003 22.1 0.0088 <0.00002 0.0021 0.0041 0.0013 <0.0012 0.0012 <0.0007 0.0113 17.2 28.7
5/17/2010 Keystone Labs Well #4 0.0023 0.003 0.116 <0.00005 0.039 0.0002 <0.0002 0.0023 0.0033 0.173 <0.0002 20.3 0.0092 <0.00002 0.0016 0.0051 0.0011 <0.0012 0.0019 <0.0007 0.0229 17.4 19.3
6/21/2010 Keystone Labs Well #4 0.0002 0.0025 0.138 0.0006 0.011 0.0005 <0.0002 0.012 0.764 0.038 <0.0002 3.87 0.003 <0.00002 0.023 0.0091 0.0009 <0.0012 <0.0002 <0.0007 0.0203 17.8 18
7/16/2010 Keystone Labs Well #4 0.0014 0.0009 0.132 0.0004 0.013 0.0004 0.0003 0.0027 0.0248 0.252 0.0006 21.5 0.0135 0.00013 0.0022 0.0058 0.0013 <0.0012 <0.0002 <0.0007 0.0098 15.7 17.1
8/18/2010 Keystone Labs Well #4 0.0012 0.0017 0.136 0.0002 0.026 0.0004 <0.0002 0.0012 0.016 0.132 <0.0002 20.2 0.0076 <0.00002 0.0029 0.0054 0.001 <0.0012 0.0005 0.0096 0.009 24.9 53.4
9/20/2010 Keystone Labs Well #4 0.0018 <0.0003 0.112 0.0002 0.076 0.0007 0.0001 0.0131 0.0047 0.552 <0.0002 25.3 0.0157 <0.00002 0.0053 0.0124 0.0006 <0.0012 0.0004 <0.0007 0.0686 26.6 118
10/18/2010 Keystone Labs Well #4 0.0013 0.0006 0.133 <0.00005 0.046 0.0002 <0.0002 <0.0009 0.0054 0.13 <0.0002 26.7 0.0079 <0.00002 0.0048 0.005 0.0011 <0.0012 0.0006 <0.0007 0.0166 18.2 147
11/16/2010 Keystone Labs Well #4 <0.0002 <0.0003 0.0484 <0.00005 0.071 0.0003 <0.0002 <0.0009 0.0017 0.256 <0.0002 43.2 0.0033 0.00008 0.0073 0.0068 <0.0002 <0.0012 0.0008 <0.0007 0.0065 17.9 275
12/16/2010 Keystone Labs Well #4 <0.0002 0.0011 0.0808 <0.00005 0.067 0.0008 <0.0002 <0.0009 0.0015 1.35 0.0033 48 0.0257 <0.00002 0.0082 0.0121 <0.0002 <0.0012 0.0014 <0.0007 0.0104 23.8 385
1/13/2011 Keystone Labs Well #4 <0.0002 <0.0003 0.0397 <0.00005 0.073 0.0005 <0.0002 <0.0009 0.0012 0.118 <0.0002 46.9 0.0092 0.00005 0.0076 0.0119 <0.0002 <0.0012 0.0011 <0.0007 0.0039 19.6 422
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Sanitas™ Time Series Plots 
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Constituent Well N Mean Std. Dev. Std. Err. Median Lower Q. Upper Q. Min. Max. %NDs

Antimony (mg/L) Well#1 12 0.001267 0.001482 0.0004277 0.00085 0.0001 0.002 0.0001 0.0041 33.33

Antimony (mg/L) Well#2 12 0.001858 0.0006721 0.000194 0.0019 0.00115 0.0024 0.0011 0.0029 0

Antimony (mg/L) Well#3 12 0.001417 0.001221 0.0003524 0.0013 0.0007 0.0018 0.0001 0.0047 16.67

Antimony (mg/L) Well#4 12 0.000... 0.00081 0.0002338 0.0009 0.0001 0.0016 0.0001 0.0023 33.33

Arsenic (mg/L) Well#1 12 0.001333 0.001252 0.0003614 0.0011 0.0007 0.00155 0.00015 0.0049 16.67

Arsenic (mg/L) Well#2 12 0.001704 0.0008497 0.0002453 0.0016 0.00135 0.002 0.00015 0.0037 8.333

Arsenic (mg/L) Well#3 12 0.001417 0.001308 0.0003775 0.00125 0.00015 0.00215 0.00015 0.0037 33.33

Arsenic (mg/L) Well#4 12 0.000... 0.0009831 0.0002838 0.0006 0.00015 0.0014 0.00015 0.003 41.67

Barium (mg/L) Well#1 12 0.1666 0.1376 0.03973 0.09545 0.05425 0.299 0.0416 0.394 0

Barium (mg/L) Well#2 12 0.08743 0.04545 0.01312 0.07215 0.04995 0.1155 0.0412 0.197 0

Barium (mg/L) Well#3 12 0.1155 0.1346 0.03886 0.06005 0.0477 0.1255 0.0343 0.51 0

Barium (mg/L) Well#4 12 0.1141 0.04838 0.01396 0.122 0.0817 0.1345 0.0397 0.223 0

Beryllium (mg/L) Well#1 12 0.000... 0.0001199 0.0000... 0.000025 0.000025 0.0001125 0.000025 0.0004 75

Beryllium (mg/L) Well#2 12 0.000... 0.0001199 0.0000... 0.000025 0.000025 0.0001125 0.000025 0.0004 75

Beryllium (mg/L) Well#3 12 0.000... 0.0001782 0.0000... 0.000025 0.000025 0.0001125 0.000025 0.0006 75

Beryllium (mg/L) Well#4 12 0.000... 0.000191 0.0000... 0.000025 0.000025 0.00025 0.000025 0.0006 58.33

Boron (mg/L) Well#1 12 0.066 0.03607 0.01041 0.05 0.0475 0.0735 0.035 0.168 0

Boron (mg/L) Well#2 12 0.0735 0.02167 0.006255 0.069 0.062 0.077 0.048 0.134 0

Boron (mg/L) Well#3 12 0.06167 0.02158 0.006231 0.058 0.047 0.0665 0.036 0.115 0

Boron (mg/L) Well#4 12 0.04108 0.02585 0.007461 0.042 0.0135 0.069 0.011 0.076 0

Cadmium (mg/L) Well#1 12 0.000175 0.0001055 0.0000... 0.0001 0.0001 0.00025 0.0001 0.0004 58.33

Cadmium (mg/L) Well#2 12 0.000... 0.0001073 0.0000... 0.0001 0.0001 0.00025 0.0001 0.0004 66.67

Cadmium (mg/L) Well#3 12 0.000... 0.0001676 0.0000484 0.0001 0.0001 0.00035 0.0001 0.0005 66.67

Cadmium (mg/L) Well#4 12 0.00025 0.0002236 0.0000... 0.0001 0.0001 0.00035 0.0001 0.0008 50

Chloride (mg/L) Well#1 12 23.28 8.563 2.472 21.1 16.6 26.95 15.2 44.6 0

Chloride (mg/L) Well#2 12 20.43 8.418 2.43 16.45 15.4 23.7 14.9 43.4 0

Chloride (mg/L) Well#3 12 23.48 3.505 1.012 22.6 20.4 26.15 19.6 29.7 0

Chloride (mg/L) Well#4 12 20.73 5.29 1.527 18.05 17.3 24.35 15.7 33.2 0

Chromium (mg/L) Well#1 12 0.004804 0.009152 0.002642 0.001575 0.000275 0.00525 0.0001 0.0329 50

Chromium (mg/L) Well#2 12 0.01382 0.02861 0.008259 0.0022 0.0005 0.01625 0.0001 0.102 25

Chromium (mg/L) Well#3 12 0.006687 0.0114 0.003292 0.000675 0.000275 0.0093 0.0001 0.0361 50

Chromium (mg/L) Well#4 12 0.003004 0.004588 0.001325 0.000825 0.000275 0.0029 0.0001 0.0131 50

Cobalt (mg/L) Well#1 12 0.000... 0.0001852 0.0000... 0.00045 0.00035 0.0006 0.0003 0.0009 25

Cobalt (mg/L) Well#2 12 0.000... 0.00055 0.0001588 0.00055 0.00045 0.0007 0.0003 0.0024 25

Cobalt (mg/L) Well#3 12 0.000... 0.000626 0.0001807 0.000475 0.000425 0.001 0.0003 0.0025 25

Cobalt (mg/L) Well#4 12 0.000... 0.0001908 0.0000... 0.00045 0.00035 0.0006 0.0002 0.0008 25

Copper (mg/L) Well#1 12 0.01167 0.01843 0.00532 0.00675 0.0013 0.0132 0.0005 0.0672 0

Copper (mg/L) Well#2 12 0.01049 0.02647 0.007641 0.0022 0.00165 0.00315 0.0006 0.0941 0

Copper (mg/L) Well#3 12 0.2742 0.7417 0.2141 0.00845 0.0042 0.0246 0.0032 2.56 0

Copper (mg/L) Well#4 12 0.07026 0.2186 0.0631 0.00505 0.0025 0.01215 0.0012 0.764 0

Iron (mg/L) Well#1 12 0.5963 0.4694 0.1355 0.5395 0.222 0.7215 0.103 1.65 0

Iron (mg/L) Well#2 12 0.7903 0.8797 0.254 0.507 0.322 0.803 0.142 3.34 0

Iron (mg/L) Well#3 12 4.511 8.387 2.421 1.115 0.125 2.715 0.062 25.6 0

Iron (mg/L) Well#4 12 0.4037 0.5129 0.1481 0.19 0.124 0.404 0.019 1.57 8.333

Lead (mg/L) Well#1 12 0.000... 0.0005744 0.0001658 0.0003 0.0001 0.00105 0.0001 0.0015 41.67

Lead (mg/L) Well#2 12 0.000... 0.000326 0.0000... 0.0004 0.00025 0.00055 0.0001 0.0013 16.67

Lead (mg/L) Well#3 12 0.0005 0.00042 0.0001212 0.0004 0.0001 0.0008 0.0001 0.0014 33.33

Lead (mg/L) Well#4 12 0.0007 0.0012 0.0003464 0.00015 0.0001 0.00045 0.0001 0.0033 50

Magnesium (mg/L) Well#1 12 51.01 7.657 2.21 53.15 48.5 55.65 30.2 60.2 0

Magnesium (mg/L) Well#2 12 42.07 5.384 1.554 41.3 39.35 41.9 38.1 58.5 0

Box & Whiskers Plot
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:15 PM



Constituent Well N Mean Std. Dev. Std. Err. Median Lower Q. Upper Q. Min. Max. %NDs

Page 2

Magnesium (mg/L) Well#3 12 37.64 4.853 1.401 36.85 35 38.7 32.6 51.4 0

Magnesium (mg/L) Well#4 12 28.15 13.32 3.844 23.7 20.5 41.1 3.87 48 0

Manganese (mg/L) Well#1 12 0.0415 0.02192 0.006327 0.0445 0.0193 0.05545 0.0065 0.0795 0

Manganese (mg/L) Well#2 12 0.06912 0.02675 0.007723 0.081 0.05615 0.08465 0.0111 0.0961 0

Manganese (mg/L) Well#3 12 0.1066 0.1115 0.0322 0.07765 0.02415 0.1325 0.0186 0.414 0

Manganese (mg/L) Well#4 12 0.01171 0.007762 0.002241 0.0092 0.00775 0.0146 0.003 0.0273 0

Mercury (mg/L) Well#1 12 0.000... 0.0000... 0.0000... 0.000015 0.00001 0.000045 0.00001 0.00006 50

Mercury (mg/L) Well#2 12 0.000... 0.0000... 0.0000... 0.00001 0.00001 0.00004 0.00001 0.00007 58.33

Mercury (mg/L) Well#3 12 0.000... 0.0000... 0.0000... 0.00001 0.00001 0.00006 0.00001 0.00011 58.33

Mercury (mg/L) Well#4 12 0.000045 0.0000... 0.0000... 0.00001 0.00001 0.000065 0.00001 0.00016 58.33

Molybdenum (mg/L) Well#1 12 0.005442 0.005628 0.001625 0.00425 0.0007 0.0074 0.0001 0.017 0

Molybdenum (mg/L) Well#2 12 0.006933 0.005729 0.001654 0.00465 0.002 0.0126 0.0013 0.0173 0

Molybdenum (mg/L) Well#3 12 0.01433 0.02643 0.00763 0.00545 0.00145 0.0104 0.0005 0.0937 0

Molybdenum (mg/L) Well#4 12 0.006292 0.005839 0.001685 0.00505 0.0023 0.00785 0.0016 0.023 0

Nickel (mg/L) Well#1 12 0.00595 0.003429 0.00099 0.005 0.004 0.0068 0.0027 0.0156 0

Nickel (mg/L) Well#2 12 0.01162 0.01659 0.004788 0.0061 0.00465 0.01155 0.0032 0.0632 0

Nickel (mg/L) Well#3 12 0.01055 0.007153 0.002065 0.0077 0.0069 0.0112 0.0034 0.0254 0

Nickel (mg/L) Well#4 12 0.007825 0.002988 0.0008626 0.00725 0.00525 0.0105 0.0041 0.0124 0

Selenium (mg/L) Well#1 12 0.00015 0.0000... 0.0000... 0.0001 0.0001 0.0002 0.0001 0.0004 66.67

Selenium (mg/L) Well#2 12 0.000... 0.0001676 0.0000484 0.0001 0.0001 0.0003 0.0001 0.0006 58.33

Selenium (mg/L) Well#3 12 0.000... 0.000742 0.0002142 0.0005 0.0001 0.00155 0.0001 0.0019 41.67

Selenium (mg/L) Well#4 12 0.000... 0.0005015 0.0001448 0.00075 0.0001 0.0011 0.0001 0.0013 33.33

Silver (mg/L) Well#1 12 0.0006 0 0 0.0006 0.0006 0.0006 0.0006 0.0006 100

Silver (mg/L) Well#2 12 0.0006 0 0 0.0006 0.0006 0.0006 0.0006 0.0006 100

Silver (mg/L) Well#3 12 0.0006 0 0 0.0006 0.0006 0.0006 0.0006 0.0006 100

Silver (mg/L) Well#4 12 0.0006 0 0 0.0006 0.0006 0.0006 0.0006 0.0006 100

Sulfate (mg/L) Well#1 12 85.29 54.25 15.66 101.5 26.9 138.5 10.5 141 0

Sulfate (mg/L) Well#2 12 49.48 32.53 9.389 38.4 27.55 65.3 10.5 134 0

Sulfate (mg/L) Well#3 12 60.32 36.65 10.58 75.95 31.25 89.5 0.3 101 0

Sulfate (mg/L) Well#4 12 146.1 147.6 42.61 85.7 24 251.5 17.1 422 0

Thallium (mg/L) Well#1 12 0.000... 0.001504 0.000434 0.00015 0.0001 0.0013 0.0001 0.0053 50

Thallium (mg/L) Well#2 12 0.0017 0.003278 0.0009464 0.0005 0.0001 0.00155 0.0001 0.0116 41.67

Thallium (mg/L) Well#3 12 0.0006 0.001222 0.0003527 0.0001 0.0001 0.00025 0.0001 0.0042 66.67

Thallium (mg/L) Well#4 12 0.000... 0.0005977 0.0001725 0.00055 0.0001 0.00115 0.0001 0.0019 33.33

Vanadium (mg/L) Well#1 12 0.002025 0.003409 0.000984 0.000525 0.00035 0.00205 0.00035 0.0118 50

Vanadium (mg/L) Well#2 12 0.001608 0.003205 0.0009253 0.00035 0.00035 0.00035 0.00035 0.0109 83.33

Vanadium (mg/L) Well#3 12 0.001196 0.001628 0.00047 0.00035 0.00035 0.001525 0.00035 0.0052 75

Vanadium (mg/L) Well#4 12 0.001275 0.002675 0.0007722 0.00035 0.00035 0.00035 0.00035 0.0096 83.33

Zinc (mg/L) Well#1 12 0.123 0.3182 0.09186 0.00895 0.00355 0.0367 0.0016 1.11 0

Zinc (mg/L) Well#2 12 0.009367 0.008683 0.002507 0.0078 0.0051 0.00895 0.004 0.0361 0

Zinc (mg/L) Well#3 12 0.03613 0.03644 0.01052 0.02335 0.01365 0.04495 0.0061 0.134 0

Zinc (mg/L) Well#4 12 0.01628 0.01742 0.005029 0.0101 0.008 0.01845 0.0039 0.0686 0

Box & Whiskers Plot
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Attachment D 

Sanitas™ Rank Von Neumann Summary Table, Graphs, and Data Tables 

  



 



Constituent Well N R(V) Alpha Table Sig.

Antimony (mg/L) Well#1 8 1.851 0.010 0.62 No

Antimony (mg/L) Well#2 8 2.714 0.010 0.62 No

Antimony (mg/L) Well#3 8 1.929 0.010 0.62 No

Antimony (mg/L) Well#4 8 1 0.010 0.62 No

Arsenic (mg/L) Well#1 8 1.732 0.010 0.62 No

Arsenic (mg/L) Well#2 8 2.048 0.010 0.62 No

Arsenic (mg/L) Well#3 8 2.923 0.010 0.62 No

Arsenic (mg/L) Well#4 8 1.857 0.010 0.62 No

Barium (mg/L) Well#1 8 0.1667 0.010 0.62 Yes

Barium (mg/L) Well#2 8 0.7857 0.010 0.62 No

Barium (mg/L) Well#3 8 1.024 0.010 0.62 No

Barium (mg/L) Well#4 8 1.119 0.010 0.62 No

Beryllium (mg/L) Well#1 8 0.9405 0.010 0.62 No

Beryllium (mg/L) Well#2 8 0.9405 0.010 0.62 No

Beryllium (mg/L) Well#3 8 1.095 0.010 0.62 No

Beryllium (mg/L) Well#4 8 0.2917 0.010 0.62 Yes

Boron (mg/L) Well#1 8 1.81 0.010 0.62 No

Boron (mg/L) Well#2 8 1.5 0.010 0.62 No

Boron (mg/L) Well#3 8 1.375 0.010 0.62 No

Boron (mg/L) Well#4 8 1.238 0.010 0.62 No

Cadmium (mg/L) Well#1 8 1.881 0.010 0.62 No

Cadmium (mg/L) Well#2 8 1.875 0.010 0.62 No

Cadmium (mg/L) Well#3 8 1.863 0.010 0.62 No

Cadmium (mg/L) Well#4 8 0.8155 0.010 0.62 No

Chloride (mg/L) Well#1 8 0.5714 0.010 0.62 Yes

Chloride (mg/L) Well#2 8 1.071 0.010 0.62 No

Chloride (mg/L) Well#3 8 1.452 0.010 0.62 No

Chloride (mg/L) Well#4 8 1.548 0.010 0.62 No

Chromium (mg/L) Well#1 8 1.31 0.010 0.62 No

Chromium (mg/L) Well#2 8 0.8333 0.010 0.62 No

Chromium (mg/L) Well#3 8 0.3333 0.010 0.62 Yes

Chromium (mg/L) Well#4 8 0.7381 0.010 0.62 No

Cobalt (mg/L) Well#1 8 1.286 0.010 0.62 No

Cobalt (mg/L) Well#2 8 0.8333 0.010 0.62 No

Cobalt (mg/L) Well#3 8 0.744 0.010 0.62 No

Cobalt (mg/L) Well#4 8 2.75 0.010 0.62 No

Copper (mg/L) Well#1 8 0.7143 0.010 0.62 No

Copper (mg/L) Well#2 8 2 0.010 0.62 No

Copper (mg/L) Well#3 8 1.548 0.010 0.62 No

Copper (mg/L) Well#4 8 0.3095 0.010 0.62 Yes

Iron (mg/L) Well#1 8 0.619 0.010 0.62 Yes

Iron (mg/L) Well#2 8 1.214 0.010 0.62 No

Iron (mg/L) Well#3 8 1.81 0.010 0.62 No

Iron (mg/L) Well#4 8 2.167 0.010 0.62 No

Lead (mg/L) Well#1 8 1.173 0.010 0.62 No

Lead (mg/L) Well#2 8 2.274 0.010 0.62 No

Lead (mg/L) Well#3 8 0.9048 0.010 0.62 No

Lead (mg/L) Well#4 8 1.81 0.010 0.62 No

Magnesium (mg/L) Well#1 8 0.8571 0.010 0.62 No

Magnesium (mg/L) Well#2 8 1.655 0.010 0.62 No

Rank Von Neumann
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:22 PM



Constituent Well N R(V) Alpha Table Sig.

Page 2

Magnesium (mg/L) Well#3 8 2.976 0.010 0.62 No

Magnesium (mg/L) Well#4 8 0.381 0.010 0.62 Yes

Manganese (mg/L) Well#1 8 0.5 0.010 0.62 Yes

Manganese (mg/L) Well#2 8 2.071 0.010 0.62 No

Manganese (mg/L) Well#3 8 2.19 0.010 0.62 No

Manganese (mg/L) Well#4 8 2.571 0.010 0.62 No

Mercury (mg/L) Well#1 8 1.714 0.010 0.62 No

Mercury (mg/L) Well#2 8 2.405 0.010 0.62 No

Mercury (mg/L) Well#3 8 2.143 0.010 0.62 No

Mercury (mg/L) Well#4 8 2.167 0.010 0.62 No

Molybdenum (mg/L) Well#1 8 0.1667 0.010 0.62 Yes

Molybdenum (mg/L) Well#2 8 0.5952 0.010 0.62 Yes

Molybdenum (mg/L) Well#3 8 2.024 0.010 0.62 No

Molybdenum (mg/L) Well#4 8 1.524 0.010 0.62 No

Nickel (mg/L) Well#1 8 1.5 0.010 0.62 No

Nickel (mg/L) Well#2 8 1.214 0.010 0.62 No

Nickel (mg/L) Well#3 8 0.9524 0.010 0.62 No

Nickel (mg/L) Well#4 8 2.595 0.010 0.62 No

Selenium (mg/L) Well#1 8 1.482 0.010 0.62 No

Selenium (mg/L) Well#2 8 1.56 0.010 0.62 No

Selenium (mg/L) Well#3 8 1.048 0.010 0.62 No

Selenium (mg/L) Well#4 8 1.214 0.010 0.62 No

Silver (mg/L) Well#1 8 0 0.010 0.62 Yes

Silver (mg/L) Well#2 8 0 0.010 0.62 Yes

Silver (mg/L) Well#3 8 0 0.010 0.62 Yes

Silver (mg/L) Well#4 8 0 0.010 0.62 Yes

Sulfate (mg/L) Well#1 8 0.1667 0.010 0.62 Yes

Sulfate (mg/L) Well#2 8 0.7857 0.010 0.62 No

Sulfate (mg/L) Well#3 8 2.095 0.010 0.62 No

Sulfate (mg/L) Well#4 8 0.2381 0.010 0.62 Yes

Thallium (mg/L) Well#1 8 0.8571 0.010 0.62 No

Thallium (mg/L) Well#2 8 1.47 0.010 0.62 No

Thallium (mg/L) Well#3 8 0.7976 0.010 0.62 No

Thallium (mg/L) Well#4 8 0.4107 0.010 0.62 Yes

Vanadium (mg/L) Well#1 8 0.7381 0.010 0.62 No

Vanadium (mg/L) Well#2 8 0.7619 0.010 0.62 No

Vanadium (mg/L) Well#3 8 0.7976 0.010 0.62 No

Vanadium (mg/L) Well#4 8 0.7619 0.010 0.62 No

Zinc (mg/L) Well#1 8 1.357 0.010 0.62 No

Zinc (mg/L) Well#2 8 2.024 0.010 0.62 No

Zinc (mg/L) Well#3 8 1.548 0.010 0.62 No

Zinc (mg/L) Well#4 8 1.905 0.010 0.62 No

Rank Von Neumann
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v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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 R(V) = 1.851

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
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 R(V) = 2.714

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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 R(V) = 1.929

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
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 0.100   1.14    No
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 R(V) = 1

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes
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 R(V) = 1.732

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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 R(V) = 2.048

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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 R(V) = 2.923

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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 R(V) = 1.857

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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 R(V) = 0.7857

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes
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v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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 R(V) = 1.024

 Alpha   Table   Sig.
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 R(V) = 1.119

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes
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Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.9405

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes

0

0.00012

0.00024

0.00036

0.00048

0.0006

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Beryllium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.095

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes

0

0.00012

0.00024

0.00036

0.00048

0.0006

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Beryllium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.2917

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes



0

0.02

0.04
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0.1

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Boron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.81

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.04

0.08

0.12

0.16

0.2

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Boron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.5

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.018

0.036

0.054

0.072

0.09

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Boron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.375

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.016

0.032

0.048

0.064

0.08

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Boron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.238

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No



0

0.00006

0.00012

0.00018

0.00024

0.0003

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Cadmium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.881

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.00008

0.00016

0.00024

0.00032

0.0004

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Cadmium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.875

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.0001

0.0002

0.0003

0.0004

0.0005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Cadmium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.863

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.00016

0.00032

0.00048

0.00064

0.0008

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Cadmium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.8155

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Chloride    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.5714

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Chloride    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.071

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Chloride    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.452

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Chloride    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.548

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No



0

0.008

0.016

0.024

0.032

0.04

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Chromium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.31

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Chromium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.8333

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.008

0.016

0.024

0.032

0.04

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Chromium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.3333

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Chromium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7381

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes



0

0.00018

0.00036

0.00054

0.00072

0.0009

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Cobalt    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.286

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.00014

0.00028

0.00042

0.00056

0.0007

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Cobalt    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.8333

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.0006

0.0012

0.0018

0.0024

0.003

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Cobalt    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.744

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.00014

0.00028

0.00042

0.00056

0.0007

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Cobalt    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.75

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No



0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Copper    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7143

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.0008

0.0016

0.0024

0.0032

0.004

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Copper    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Copper    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.548

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.16

0.32

0.48

0.64

0.8

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Copper    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.3095

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Iron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.619

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Iron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.214

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Iron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.81

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Iron    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.167

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Lead    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.173

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0
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0.0006

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Lead    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.274

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.0004

0.0008

0.0012

0.0016

0.002

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Lead    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.9048

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.0008

0.0016

0.0024

0.0032

0.004

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Lead    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.81

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Magnesium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.8571

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Magnesium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.655

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Magnesium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.976

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Magnesium    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.381

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Manganese    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.5

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Manganese    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.071

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Manganese    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.19

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.006

0.012

0.018

0.024

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Manganese    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.571

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Mercury    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.714

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Mercury    Analysis Run 2/7/2011 3:20 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.405

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Mercury    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.143

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Mercury    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.167

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Molybdenum    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.1667

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Molybdenum    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.5952

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Molybdenum    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.024

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0
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0.012

0.018

0.024

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Molybdenum    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.524

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Nickel    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.5

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.004
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0.012
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Nickel    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.214

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.006

0.012

0.018

0.024

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Nickel    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.9524

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes
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0.004

0.008

0.012
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Nickel    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.595

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Selenium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.482

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Selenium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.56

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Selenium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.048

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Selenium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.214

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Silver    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0
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0.66

0.88

1.1

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Silver    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.22

0.44

0.66

0.88

1.1

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Silver    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.22

0.44

0.66

0.88

1.1

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Silver    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Sulfate    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.1667

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Sulfate    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7857

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Sulfate    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.095

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Sulfate    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.2381

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Thallium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.8571

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Thallium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.47

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.00006

0.00012

0.00018

0.00024

0.0003

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Thallium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7976

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.0004

0.0008

0.0012

0.0016

0.002

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Thallium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.4107

 Alpha   Table   Sig.
 0.005   0.55    Yes
 0.010   0.62    Yes
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes



0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Vanadium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7381

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    Yes
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Vanadium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7619

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.0008

0.0016

0.0024

0.0032

0.004

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Vanadium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7976

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes

0

0.002

0.004

0.006

0.008

0.01

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Vanadium    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 0.7619

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    Yes
 0.100   1.14    Yes



0

0.06

0.12

0.18

0.24

0.3

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#1

Constituent: Zinc    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.357

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.002

0.004

0.006

0.008

0.01

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#2

Constituent: Zinc    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 2.024

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.04

0.08

0.12

0.16

0.2

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#3

Constituent: Zinc    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.548

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No

0

0.014

0.028

0.042

0.056

0.07

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Rank Von Neumann
Well#4

Constituent: Zinc    Analysis Run 2/7/2011 3:21 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

 R(V) = 1.905

 Alpha   Table   Sig.
 0.005   0.55    No
 0.010   0.62    No
 0.025   0.76    No
 0.050   0.93    No
 0.100   1.14    No



 



Rank Von Neumann
Constituent: Antimony    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0038

0.0009

<0.0002

0.0041

<0.0002

<0.0002

<0.0002

0.0011

0.0029

0.0021

0.0014

0.0027

0.0022

0.0025

0.0023

0.0018

0.0047

0.0008

0.0017

<0.0002

0.0018

0.0013

<0.0002

0.0002

0.0014

0.0012

0.0018

0.0013

<0.0002

<0.0002

<0.0002



Rank Von Neumann
Constituent: Arsenic    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.001

0.0049

0.0007

0.0009

0.0012

0.0017

0.002

0.0021

0.0016

0.0019

0.0016

0.0015

0.0012

0.0024

0.0018

0.0017

<0.0003

0.0036

0.0006

0.0026

<0.0003

0.0017

<0.0003

0.0025

0.0009

0.0017

<0.0003

0.0006

<0.0003

0.0011

<0.0003



Rank Von Neumann
Constituent: Barium    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0663

0.0749

0.116

0.186

0.262

0.336

0.37

0.394

0.0636

0.0673

0.077

0.0971

0.197

0.11

0.126

0.121

0.0486

0.0512

0.153

0.51

0.208

0.0689

0.0979

0.0752

0.138

0.132

0.136

0.112

0.133

0.0484

0.0808

0.0397



Rank Von Neumann
Constituent: Beryllium    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0002

0.0003

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05



Rank Von Neumann
Constituent: Boron    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.047

0.048

0.05

0.092

0.035

0.049

0.05

0.062

0.064

0.069

0.071

0.134

0.08

0.06

0.069

0.074

0.043

0.048

0.065

0.087

0.058

0.067

0.051

0.058

0.011

0.013

0.026

0.076

0.046

0.071

0.067

0.073



Rank Von Neumann
Constituent: Cadmium    Analysis Run 2/7/2011 3:22 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

0.0003

<0.0002

<0.0002

<0.0002

0.0003

0.0002

0.0002

<0.0002

0.0004

<0.0002

<0.0002

<0.0002

0.0003

0.0003

0.0002

<0.0002

0.0005

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0003

<0.0002

0.0003

<0.0002

0.0001

<0.0002

0.0003

0.0008

0.0005



Rank Von Neumann
Constituent: Chloride    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

19.3

22.7

28

25.9

17.4

15.4

15.8

15.2

16.4

17.3

27.3

26.2

14.9

15.1

15.2

15.6

20.6

23.8

27.2

29.7

19.6

20

20.2

21.1

17.8

15.7

24.9

26.6

18.2

17.9

23.8

19.6



Rank Von Neumann
Constituent: Chromium    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0061

0.006

0.0038

<0.0009

0.0329

<0.0002

<0.0002

<0.0002

0.0078

0.0026

0.0157

0.017

0.0168

<0.0002

<0.0002

<0.0002

0.0361

0.0209

0.0009

0.0142

<0.0009

<0.0002

<0.0002

<0.0002

0.012

0.0027

0.0012

0.0131

<0.0009

<0.0002

<0.0002

<0.0002



Rank Von Neumann
Constituent: Cobalt    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.0009

0.0005

0.0003

0.0005

<0.0009

<0.0009

<0.0009

0.0006

0.0005

0.0007

0.0007

0.0007

<0.0009

<0.0009

<0.0009

0.0012

0.0012

0.0025

0.0008

0.0003

<0.0009

<0.0009

<0.0009

0.0005

0.0004

0.0004

0.0007

0.0002

<0.0009

<0.0009

<0.0009



Rank Von Neumann
Constituent: Copper    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0099

0.0106

0.0036

0.0014

0.001

0.0018

0.0012

0.0005

0.0032

0.0019

0.0025

0.0017

0.0029

0.0014

0.0018

0.0016

2.56

0.631

0.0033

0.033

0.0043

0.0162

0.0113

0.0032

0.764

0.0248

0.016

0.0047

0.0054

0.0017

0.0015

0.0012



Rank Von Neumann
Constituent: Iron    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

1.29

1.65

0.702

0.741

0.496

0.638

0.28

0.146

0.819

0.373

0.522

1.49

3.34

0.492

0.445

0.271

0.668

1.02

25.6

1.29

18.5

2.05

3.38

1.21

<0.038

0.252

0.132

0.552

0.13

0.256

1.35

0.118



Rank Von Neumann
Constituent: Lead    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0013

<0.0002

<0.0002

<0.0002

0.0003

0.0003

<0.0002

0.0003

0.0006

0.0002

0.0004

0.0005

<0.0002

0.0003

<0.0002

0.0008

0.0014

0.0004

0.0003

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0006

0.0002

<0.0002

<0.0002

<0.0002

0.0033

<0.0002



Rank Von Neumann
Constituent: Magnesium    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

52.9

56.7

53.4

49.9

30.2

49.8

47.2

46.9

42.1

42.5

38.1

40.4

38.5

41.7

41.7

41.3

35.7

37.2

51.4

34.6

39.4

38.2

39.1

38.3

3.87

21.5

20.2

25.3

26.7

43.2

48

46.9



Rank Von Neumann
Constituent: Manganese    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0578

0.0795

0.0633

0.0513

0.0531

0.0456

0.0434

0.0425

0.0787

0.0839

0.0871

0.0849

0.0961

0.0769

0.0844

0.0833

0.0548

0.0588

0.414

0.0965

0.19

0.113

0.139

0.126

0.003

0.0135

0.0076

0.0157

0.0079

0.0033

0.0257

0.0092



Rank Von Neumann
Constituent: Mercury    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<2E-05

6E-05

<2E-05

<2E-05

2E-05

6E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

<2E-05

6E-05

3E-05

<2E-05

3E-05

<2E-05

7E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

5E-05

<2E-05

0.00013

<2E-05

<2E-05

<2E-05

8E-05

<2E-05

5E-05



Rank Von Neumann
Constituent: Molybdenum    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0073

0.0067

0.0022

0.0021

0.0009

0.0005

0.0002

0.0001

0.0067

0.0057

0.0036

0.0024

0.0036

0.0015

0.0016

0.0013

0.0937

0.0319

0.0006

0.0039

0.0005

0.0031

0.0019

0.001

0.023

0.0022

0.0029

0.0053

0.0048

0.0073

0.0082

0.0076



Rank Von Neumann
Constituent: Nickel    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0069

0.0078

0.0055

0.0045

0.0156

0.003

0.0039

0.0027

0.0074

0.0072

0.0112

0.0128

0.0119

0.0032

0.0045

0.0033

0.0254

0.0246

0.0088

0.0135

0.0034

0.0073

0.0075

0.0055

0.0091

0.0058

0.0054

0.0124

0.005

0.0068

0.0121

0.0119



Rank Von Neumann
Constituent: Selenium    Analysis Run 2/7/2011 3:23 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0002

0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0004

0.0006

0.0002

<0.0002

<0.0002

0.0004

<0.0002

0.0007

0.0012

<0.0002

<0.0002

<0.0002

<0.0002

0.0003

<0.0002

0.0009

0.0013

0.001

0.0006

0.0011

<0.0002

<0.0002

<0.0002



Rank Von Neumann
Constituent: Silver    Analysis Run 2/7/2011 3:24 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012



Rank Von Neumann
Constituent: Sulfate    Analysis Run 2/7/2011 3:24 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

126

103

100

56.9

32.2

21.6

14.3

10.5

39.5

37.3

69

34.1

10.5

25.8

26.6

28.5

92.3

82.6

0.7

69.3

0.3

49.4

22.5

40

18

17.1

53.4

118

147

275

385

422



Rank Von Neumann
Constituent: Thallium    Analysis Run 2/7/2011 3:24 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

<0.0002

0.0002

0.0007

0.0018

<0.0002

<0.0002

<0.0002

0.0012

<0.0002

0.0007

0.0005

0.0005

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0003

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0006

0.0008

0.0014

0.0011



Rank Von Neumann
Constituent: Vanadium    Analysis Run 2/7/2011 3:24 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0034

0.0007

0.0118

0.0007

0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0109

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0027

0.0033

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0096

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007



Rank Von Neumann
Constituent: Zinc    Analysis Run 2/7/2011 3:24 PM    View: RankVonNeumann

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.245

0.0122

0.0035

0.0036

0.0029

0.0053

0.009

0.0016

0.0088

0.005

0.0043

0.0083

0.0091

0.0052

0.008

0.0054

0.134

0.0742

0.0088

0.0286

0.0136

0.0179

0.0137

0.0061

0.0203

0.0098

0.009

0.0686

0.0166

0.0065

0.0104

0.0039



 



Attachment E 

Sanitas™ Dixon’s Outlier Test Summary Table and Graphs and Shapiro-
Wilk Summary Table 

  



 



Constituent Well Outlier Value(s) Date(s) Method Alpha N Mean Std. Dev. Distribution Normality Test

Antimony (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.001858 0.0006721 Normal ShapiroWilk

Antimony (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.001417 0.001221 Normal ShapiroWilk

Arsenic (mg/L) Well#1 Yes 0.0049 8/18/2010 Dixon`s 0.01 12 0.001333 0.001252 Normal ShapiroWilk

Arsenic (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.001704 0.0008497 Normal ShapiroWilk

Arsenic (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.001417 0.001308 Normal ShapiroWilk

Barium (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.08743 0.04545 Normal ShapiroWilk

Barium (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.1141 0.04838 Normal ShapiroWilk

Boron (mg/L) Well#2 Yes 0.134 9/20/2010 Dixon`s 0.01 12 0.0735 0.02167 Normal ShapiroWilk

Boron (mg/L) Well#3 Yes 0.115 3/16/2010 Dixon`s 0.01 12 0.06167 0.02158 Normal ShapiroWilk

Chloride (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 23.28 8.563 Normal ShapiroWilk

Chloride (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 23.48 3.505 Normal ShapiroWilk

Chromium (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.004804 0.009152 Normal ShapiroWilk

Chromium (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.01382 0.02861 Normal ShapiroWilk

Chromium (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.006687 0.0114 ln(x) ShapiroWilk

Chromium (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.003004 0.004588 ln(x) ShapiroWilk

Cobalt (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.000... 0.0001852 ln(x) ShapiroWilk

Cobalt (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.000... 0.0001908 Normal ShapiroWilk

Copper (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.01167 0.01843 ln(x) ShapiroWilk

Iron (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.5963 0.4694 Normal ShapiroWilk

Iron (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.7903 0.8797 ln(x) ShapiroWilk

Iron (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 4.511 8.387 ln(x) ShapiroWilk

Iron (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.4037 0.5129 ln(x) ShapiroWilk

Lead (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.000... 0.000326 Normal ShapiroWilk

Lead (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.0005 0.00042 Normal ShapiroWilk

Magnesium (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 51.01 7.657 Normal ShapiroWilk

Magnesium (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 28.15 13.32 Normal ShapiroWilk

Manganese (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.0415 0.02192 Normal ShapiroWilk

Manganese (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.06912 0.02675 Normal ShapiroWilk

Manganese (mg/L) Well#3 Yes 0.414 8/18/2010 Dixon`s 0.01 12 0.1066 0.1115 Normal ShapiroWilk

Manganese (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.01171 0.007762 ln(x) ShapiroWilk

Molybdenum (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.005442 0.005628 ln(x) ShapiroWilk

Molybdenum (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 0.006933 0.005729 ln(x) ShapiroWilk

Molybdenum (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.01433 0.02643 ln(x) ShapiroWilk

Molybdenum (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.006292 0.005839 ln(x) ShapiroWilk

Nickel (mg/L) Well#1 Yes 0.0156 10/18/2010 Dixon`s 0.01 12 0.00595 0.003429 Normal ShapiroWilk

Nickel (mg/L) Well#3 Yes 0.0246,0.... 7/16/2010... Dixon`s 0.01 12 0.01055 0.007153 Normal ShapiroWilk

Nickel (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.007825 0.002988 Normal ShapiroWilk

Sulfate (mg/L) Well#2 No n/a n/a Dixon`s 0.01 12 49.48 32.53 Normal ShapiroWilk

Sulfate (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 60.32 36.65 Normal ShapiroWilk

Sulfate (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 146.1 147.6 ln(x) ShapiroWilk

Thallium (mg/L) Well#4 No n/a n/a Dixon`s 0.01 12 0.000... 0.0005977 Normal ShapiroWilk

Zinc (mg/L) Well#1 No n/a n/a Dixon`s 0.01 12 0.123 0.3182 ln(x) ShapiroWilk

Zinc (mg/L) Well#3 No n/a n/a Dixon`s 0.01 12 0.03613 0.03644 ln(x) ShapiroWilk

Zinc (mg/L) Well#4 Yes 0.0686 9/20/2010 Dixon`s 0.01 12 0.01628 0.01742 Normal ShapiroWilk

Outlier Analysis
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:34 PM
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0.0006

0.0012

0.0018

0.0024

0.003

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Antimony    Analysis Run 2/7/2011 3:32 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.001858.
Std. Dev. = 0.0006721.
0.0029: c = 0.2222
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8779
Critical = 0.876 
The distribution was found
to be normal.

0

0.001

0.002

0.003

0.004

0.005

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Antimony    Analysis Run 2/7/2011 3:32 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.001417.
Std. Dev. = 0.001221.
0.0047: c = 0.6304
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.91
Critical = 0.876 
The distribution was found
to be normal.
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0.001

0.002

0.003

0.004

0.005

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Arsenic    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.001333.
Std. Dev. = 0.001252.
0.0049: c = 0.6737
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9637
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.
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0.0008

0.0016

0.0024

0.0032

0.004

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Arsenic    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.001704.
Std. Dev. = 0.0008497.
0.0037: c = 0.5926
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.934
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Barium    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.08743.
Std. Dev. = 0.04545.
0.197: c = 0.5139
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8915
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Boron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.0735.
Std. Dev. = 0.02167.
0.134: c = 0.7105
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9864
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Boron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.06167.
Std. Dev. = 0.02158.
0.115: c = 0.6667
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9558
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Chloride    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 23.28.
Std. Dev. = 8.563.
44.6: c = 0.5685
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9243
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Chloride    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 23.48.
Std. Dev. = 3.505.
29.7: c = 0.2577
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8853
Critical = 0.876 
The distribution was found
to be normal.
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0.008
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Chromium    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.006687.
Std. Dev. = 0.0114.
0.0361: c = 0.1584
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9048
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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0.016

0.02

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Chromium    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.003004.
Std. Dev. = 0.004588.
0.0131: c = 0.2956
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9193
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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0.0009
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Dixon's Outlier Test
Well#1

Constituent: Cobalt    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.0004958.
Std. Dev. = 0.0001852.
0.0009: c = 0.2288
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8912
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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0.0008
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Dixon's Outlier Test
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Constituent: Cobalt    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.0004625.
Std. Dev. = 0.0001908.
0.0008: c = 0.1667
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9105
Critical = 0.876 
The distribution was found
to be normal.
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Dixon's Outlier Test
Well#1

Constituent: Copper    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.01167.
Std. Dev. = 0.01843.
0.0672: c = 0.3612
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8892
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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Dixon's Outlier Test
Well#1

Constituent: Iron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.5963.
Std. Dev. = 0.4694.
1.65: c = 0.6044
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9098
Critical = 0.876 
The distribution was found
to be normal.
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Dixon's Outlier Test
Well#2

Constituent: Iron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.7903.
Std. Dev. = 0.8797.
3.34: c = 0.5063
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9867
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Iron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 4.511.
Std. Dev. = 8.387.
25.6: c = 0.3651
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9381
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Iron    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.4037.
Std. Dev. = 0.5129.
1.57: c = 0.3599
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9454
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Lead    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.0004417.
Std. Dev. = 0.000326.
0.0013: c = 0.5833
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9553
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Magnesium    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 28.15.
Std. Dev. = 13.32.
48: c = 0.1727
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9038
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Manganese    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.0415.
Std. Dev. = 0.02192.
0.0795: c = 0.3439
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9107
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Manganese    Analysis Run 2/7/2011 3:33 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.1066.
Std. Dev. = 0.1115.
0.414: c = 0.6976
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8993
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Manganese    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.01171.
Std. Dev. = 0.007762.
0.0273: c = 0.2618
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9201
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Molybdenum    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.005442.
Std. Dev. = 0.005628.
0.017: c = 0.1842
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9118
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Molybdenum    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.006933.
Std. Dev. = 0.005729.
0.0173: c = 0.1075
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9159
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Molybdenum    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.01433.
Std. Dev. = 0.02643.
0.0937: c = 0.4352
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9573
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Molybdenum    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.006292.
Std. Dev. = 0.005839.
0.023: c = 0.436
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8775
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Nickel    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.00595.
Std. Dev. = 0.003429.
0.0156: c = 0.6905
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9553
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#3

Constituent: Nickel    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outliers are
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 2 high outliers.
Mean = 0.01055.
Std. Dev. = 0.007153.
0.0246: c = 0.822
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9127
Critical = 0.869 
The distribution, after
removal of outliers, was
found to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Nickel    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.007825.
Std. Dev. = 0.002988.
0.0124: c = 0.06757
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9022
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#2

Constituent: Sulfate    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 49.48.
Std. Dev. = 32.53.
134: c = 0.61
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9197
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Sulfate    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 146.1.
Std. Dev. = 147.6.
422: c = 0.1357
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9056
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.



0

0.0004

0.0008

0.0012

0.0016

0.002

2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#4

Constituent: Thallium    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.0006917.
Std. Dev. = 0.0005977.
0.0019: c = 0.3889
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8786
Critical = 0.876 
The distribution was found
to be normal.
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2/18/10 4/24/10 6/29/10 9/3/10 11/8/10 1/13/11

Dixon's Outlier Test
Well#1

Constituent: Zinc    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.123.
Std. Dev. = 0.3182.
1.11: c = 0.5378
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9228
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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Dixon's Outlier Test
Well#3

Constituent: Zinc    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

No statistical outliers
found.
Testing for 1 high outlier.
Mean = 0.03613.
Std. Dev. = 0.03644.
0.134: c = 0.3793
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.9848
Critical = 0.876 (after
natural log transforma-
tion) 
The distribution was found
to be log-normal.
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Dixon's Outlier Test
Well#4

Constituent: Zinc    Analysis Run 2/7/2011 3:34 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 12

Statistical outlier is
drawn as solid.  Note:
EPA guidance directs that
statistical outliers should
not be removed or altered
unless independent evi-
dence of an error exists.
Testing for 1 high outlier.
Mean = 0.01628.
Std. Dev. = 0.01742.
0.0686: c = 0.7778
tabl = 0.642.
Alpha = 0.01.

Normality test used:
Shapiro Wilk@alpha = 0.1
Calculated = 0.8992
Critical = 0.876 
The distribution, after
removal of outlier, was
found to be normal.



 



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Antimony    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7703                0.883                 No
 square root           0.847                 0.883                 No
 square                0.6467                0.883                 No
 cube root             0.8602                0.883                 No
 cube                  0.5971                0.883                 No
 natural log           0.854                 0.883                 No
 x^4                   0.571                 0.883                 No
 x^5                   0.5515                0.883                 No
 x^6                   0.5352                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.8929                0.883                 Yes
 square root           0.8866                0.883                 Yes
 square                0.8923                0.883                 Yes
 cube root             0.8837                0.883                 Yes
 cube                  0.8741                0.883                 No
 natural log           0.8766                0.883                 No
 x^4                   0.8424                0.883                 No
 x^5                   0.803                 0.883                 No
 x^6                   0.7613                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8196                0.883                 No
 square root           0.929                 0.883                 Yes
 square                0.536                 0.883                 No
 cube root             0.925                 0.883                 Yes
 cube                  0.4077                0.883                 No
 natural log           0.8492                0.883                 No
 x^4                   0.3585                0.883                 No
 x^5                   0.3395                0.883                 No
 x^6                   0.332                 0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8623                0.883                 No
 square root           0.8443                0.883                 No
 square                0.8262                0.883                 No
 cube root             0.8328                0.883                 No
 cube                  0.7426                0.883                 No
 natural log           0.8042                0.883                 No
 x^4                   0.6562                0.883                 No
 x^5                   0.5829                0.883                 No
 x^6                   0.5248                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Arsenic    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7497                0.883                 No
 square root           0.9074                0.883                 Yes
 square                0.4822                0.883                 No
 cube root             0.9292                0.883                 Yes
 cube                  0.3821                0.883                 No
 natural log           0.899                 0.883                 Yes
 x^4                   0.3472                0.883                 No
 x^5                   0.3346                0.883                 No
 x^6                   0.3299                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.9257                0.883                 Yes
 square root           0.906                 0.883                 Yes
 square                0.7386                0.883                 No
 cube root             0.864                 0.883                 No
 cube                  0.5734                0.883                 No
 natural log           0.7406                0.883                 No
 x^4                   0.4729                0.883                 No
 x^5                   0.4141                0.883                 No
 x^6                   0.3796                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8628                0.883                 No
 square root           0.8848                0.883                 Yes
 square                0.7336                0.883                 No
 cube root             0.8765                0.883                 No
 cube                  0.6365                0.883                 No
 natural log           0.8378                0.883                 No
 x^4                   0.5804                0.883                 No
 x^5                   0.5475                0.883                 No
 x^6                   0.5273                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8049                0.883                 No
 square root           0.8551                0.883                 No
 square                0.6667                0.883                 No
 cube root             0.8591                0.883                 No
 cube                  0.5792                0.883                 No
 natural log           0.8447                0.883                 No
 x^4                   0.5273                0.883                 No
 x^5                   0.492                 0.883                 No
 x^6                   0.4652                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Barium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8186                0.883                 No
 square root           0.8496                0.883                 No
 square                0.7576                0.883                 No
 cube root             0.8588                0.883                 No
 cube                  0.7109                0.883                 No
 natural log           0.8741                0.883                 No
 x^4                   0.6766                0.883                 No
 x^5                   0.6502                0.883                 No
 x^6                   0.6284                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.8689                0.883                 No
 square root           0.9179                0.883                 Yes
 square                0.7301                0.883                 No
 cube root             0.9297                0.883                 Yes
 cube                  0.592                 0.883                 No
 natural log           0.9461                0.883                 Yes
 x^4                   0.4911                0.883                 No
 x^5                   0.4269                0.883                 No
 x^6                   0.3877                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.6179                0.883                 No
 square root           0.7451                0.883                 No
 square                0.4413                0.883                 No
 cube root             0.7868                0.883                 No
 cube                  0.3691                0.883                 No
 natural log           0.8598                0.883                 No
 x^4                   0.3428                0.883                 No
 x^5                   0.3331                0.883                 No
 x^6                   0.3294                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.913                 0.883                 Yes
 square root           0.9246                0.883                 Yes
 square                0.7877                0.883                 No
 cube root             0.9192                0.883                 Yes
 cube                  0.6295                0.883                 No
 natural log           0.8963                0.883                 Yes
 x^4                   0.5118                0.883                 No
 x^5                   0.4379                0.883                 No
 x^6                   0.3935                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Beryllium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.5868                0.883                 No
 square root           0.5987                0.883                 No
 square                0.5051                0.883                 No
 cube root             0.5974                0.883                 No
 cube                  0.4243                0.883                 No
 natural log           0.59                  0.883                 No
 x^4                   0.3766                0.883                 No
 x^5                   0.3519                0.883                 No
 x^6                   0.3395                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5868                0.883                 No
 square root           0.5987                0.883                 No
 square                0.5051                0.883                 No
 cube root             0.5974                0.883                 No
 cube                  0.4243                0.883                 No
 natural log           0.59                  0.883                 No
 x^4                   0.3766                0.883                 No
 x^5                   0.3519                0.883                 No
 x^6                   0.3395                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.5728                0.883                 No
 square root           0.6016                0.883                 No
 square                0.4676                0.883                 No
 cube root             0.6034                0.883                 No
 cube                  0.395                 0.883                 No
 natural log           0.5978                0.883                 No
 x^4                   0.3594                0.883                 No
 x^5                   0.3426                0.883                 No
 x^6                   0.3346                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.7479                0.883                 No
 square root           0.7612                0.883                 No
 square                0.6233                0.883                 No
 cube root             0.7548                0.883                 No
 cube                  0.5095                0.883                 No
 natural log           0.7316                0.883                 No
 x^4                   0.4395                0.883                 No
 x^5                   0.3977                0.883                 No
 x^6                   0.3722                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Boron    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.6964                0.883                 No
 square root           0.7753                0.883                 No
 square                0.5516                0.883                 No
 cube root             0.8004                0.883                 No
 cube                  0.4518                0.883                 No
 natural log           0.8463                0.883                 No
 x^4                   0.3938                0.883                 No
 x^5                   0.3624                0.883                 No
 x^6                   0.3457                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.7858                0.883                 No
 square root           0.8482                0.883                 No
 square                0.6579                0.883                 No
 cube root             0.8673                0.883                 No
 cube                  0.5504                0.883                 No
 natural log           0.9018                0.883                 Yes
 x^4                   0.4726                0.883                 No
 x^5                   0.4203                0.883                 No
 x^6                   0.3863                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8748                0.883                 No
 square root           0.9255                0.883                 Yes
 square                0.7544                0.883                 No
 cube root             0.9397                0.883                 Yes
 cube                  0.6398                0.883                 No
 natural log           0.9629                0.883                 Yes
 x^4                   0.5491                0.883                 No
 x^5                   0.4837                0.883                 No
 x^6                   0.4381                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.869                 0.883                 No
 square root           0.869                 0.883                 No
 square                0.8346                0.883                 No
 cube root             0.8656                0.883                 No
 cube                  0.7897                0.883                 No
 natural log           0.8539                0.883                 No
 x^4                   0.7555                0.883                 No
 x^5                   0.733                 0.883                 No
 x^6                   0.7184                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Cadmium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7483                0.883                 No
 square root           0.7526                0.883                 No
 square                0.7096                0.883                 No
 cube root             0.7519                0.883                 No
 cube                  0.6449                0.883                 No
 natural log           0.7476                0.883                 No
 x^4                   0.5767                0.883                 No
 x^5                   0.5177                0.883                 No
 x^6                   0.4708                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.6803                0.883                 No
 square root           0.681                 0.883                 No
 square                0.6584                0.883                 No
 cube root             0.68                  0.883                 No
 cube                  0.6139                0.883                 No
 natural log           0.6763                0.883                 No
 x^4                   0.5604                0.883                 No
 x^5                   0.5098                0.883                 No
 x^6                   0.467                 0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.6671                0.883                 No
 square root           0.6635                0.883                 No
 square                0.6575                0.883                 No
 cube root             0.6613                0.883                 No
 cube                  0.6321                0.883                 No
 natural log           0.6557                0.883                 No
 x^4                   0.6026                0.883                 No
 x^5                   0.5758                0.883                 No
 x^6                   0.5535                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.7373                0.883                 No
 square root           0.7622                0.883                 No
 square                0.6164                0.883                 No
 cube root             0.7631                0.883                 No
 cube                  0.4987                0.883                 No
 natural log           0.7561                0.883                 No
 x^4                   0.4254                0.883                 No
 x^5                   0.384                 0.883                 No
 x^6                   0.3605                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Chloride    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8574                0.883                 No
 square root           0.9008                0.883                 Yes
 square                0.7464                0.883                 No
 cube root             0.9125                0.883                 Yes
 cube                  0.6322                0.883                 No
 natural log           0.9316                0.883                 Yes
 x^4                   0.5383                0.883                 No
 x^5                   0.4701                0.883                 No
 x^6                   0.4233                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.6937                0.883                 No
 square root           0.7364                0.883                 No
 square                0.6                   0.883                 No
 cube root             0.7495                0.883                 No
 cube                  0.5139                0.883                 No
 natural log           0.7733                0.883                 No
 x^4                   0.4481                0.883                 No
 x^5                   0.4031                0.883                 No
 x^6                   0.3742                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8975                0.883                 Yes
 square root           0.9012                0.883                 Yes
 square                0.8876                0.883                 Yes
 cube root             0.9023                0.883                 Yes
 cube                  0.8745                0.883                 No
 natural log           0.9041                0.883                 Yes
 x^4                   0.8583                0.883                 No
 x^5                   0.8394                0.883                 No
 x^6                   0.8183                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8252                0.883                 No
 square root           0.8482                0.883                 No
 square                0.7716                0.883                 No
 cube root             0.8552                0.883                 No
 cube                  0.7109                0.883                 No
 natural log           0.8683                0.883                 No
 x^4                   0.6483                0.883                 No
 x^5                   0.5889                0.883                 No
 x^6                   0.5364                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Chromium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.5426                0.883                 No
 square root           0.7848                0.883                 No
 square                0.3621                0.883                 No
 cube root             0.858                 0.883                 No
 cube                  0.3329                0.883                 No
 natural log           0.9058                0.883                 Yes
 x^4                   0.328                 0.883                 No
 x^5                   0.3272                0.883                 No
 x^6                   0.327                 0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5187                0.883                 No
 square root           0.7722                0.883                 No
 square                0.3562                0.883                 No
 cube root             0.8641                0.883                 No
 cube                  0.3316                0.883                 No
 natural log           0.9225                0.883                 Yes
 x^4                   0.3278                0.883                 No
 x^5                   0.3271                0.883                 No
 x^6                   0.327                 0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.6602                0.883                 No
 square root           0.7852                0.883                 No
 square                0.5145                0.883                 No
 cube root             0.8348                0.883                 No
 cube                  0.4316                0.883                 No
 natural log           0.9064                0.883                 Yes
 x^4                   0.3851                0.883                 No
 x^5                   0.3595                0.883                 No
 x^6                   0.3453                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.6563                0.883                 No
 square root           0.8127                0.883                 No
 square                0.5212                0.883                 No
 cube root             0.8646                0.883                 No
 cube                  0.4939                0.883                 No
 natural log           0.9132                0.883                 Yes
 x^4                   0.4893                0.883                 No
 x^5                   0.4881                0.883                 No
 x^6                   0.4864                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Cobalt    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8789                0.883                 No
 square root           0.9053                0.883                 Yes
 square                0.8001                0.883                 No
 cube root             0.9113                0.883                 Yes
 cube                  0.7106                0.883                 No
 natural log           0.9187                0.883                 Yes
 x^4                   0.6294                0.883                 No
 x^5                   0.5624                0.883                 No
 x^6                   0.5094                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5499                0.883                 No
 square root           0.6676                0.883                 No
 square                0.4075                0.883                 No
 cube root             0.711                 0.883                 No
 cube                  0.3533                0.883                 No
 natural log           0.7957                0.883                 No
 x^4                   0.3352                0.883                 No
 x^5                   0.3295                0.883                 No
 x^6                   0.3277                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.6862                0.883                 No
 square root           0.7749                0.883                 No
 square                0.523                 0.883                 No
 cube root             0.8021                0.883                 No
 cube                  0.4223                0.883                 No
 natural log           0.8502                0.883                 No
 x^4                   0.3719                0.883                 No
 x^5                   0.3482                0.883                 No
 x^6                   0.337                 0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.9261                0.883                 Yes
 square root           0.9339                0.883                 Yes
 square                0.8623                0.883                 No
 cube root             0.9312                0.883                 Yes
 cube                  0.7825                0.883                 No
 natural log           0.9177                0.883                 Yes
 x^4                   0.7158                0.883                 No
 x^5                   0.6652                0.883                 No
 x^6                   0.6261                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Copper    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.6025                0.883                 No
 square root           0.8247                0.883                 No
 square                0.3857                0.883                 No
 cube root             0.8866                0.883                 Yes
 cube                  0.3396                0.883                 No
 natural log           0.9439                0.883                 Yes
 x^4                   0.3298                0.883                 No
 x^5                   0.3276                0.883                 No
 x^6                   0.3272                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.3944                0.883                 No
 square root           0.5269                0.883                 No
 square                0.334                 0.883                 No
 cube root             0.6032                0.883                 No
 cube                  0.3278                0.883                 No
 natural log           0.7889                0.883                 No
 x^4                   0.3271                0.883                 No
 x^5                   0.327                 0.883                 No
 x^6                   0.327                 0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.4324                0.883                 No
 square root           0.5382                0.883                 No
 square                0.3543                0.883                 No
 cube root             0.5974                0.883                 No
 cube                  0.3338                0.883                 No
 natural log           0.7581                0.883                 No
 x^4                   0.3287                0.883                 No
 x^5                   0.3274                0.883                 No
 x^6                   0.3271                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.3517                0.883                 No
 square root           0.4649                0.883                 No
 square                0.3277                0.883                 No
 cube root             0.5575                0.883                 No
 cube                  0.327                 0.883                 No
 natural log           0.824                 0.883                 No
 x^4                   0.327                 0.883                 No
 x^5                   0.327                 0.883                 No
 x^6                   0.327                 0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Iron    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8769                0.883                 No
 square root           0.9515                0.883                 Yes
 square                0.6861                0.883                 No
 cube root             0.9628                0.883                 Yes
 cube                  0.5632                0.883                 No
 natural log           0.9599                0.883                 Yes
 x^4                   0.4954                0.883                 No
 x^5                   0.4541                0.883                 No
 x^6                   0.4257                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.6689                0.883                 No
 square root           0.8386                0.883                 No
 square                0.4555                0.883                 No
 cube root             0.8925                0.883                 Yes
 cube                  0.3764                0.883                 No
 natural log           0.9697                0.883                 Yes
 x^4                   0.3472                0.883                 No
 x^5                   0.3356                0.883                 No
 x^6                   0.3307                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.5827                0.883                 No
 square root           0.7478                0.883                 No
 square                0.4922                0.883                 No
 cube root             0.8266                0.883                 No
 cube                  0.4613                0.883                 No
 natural log           0.9324                0.883                 Yes
 x^4                   0.4337                0.883                 No
 x^5                   0.4088                0.883                 No
 x^6                   0.3882                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.6806                0.883                 No
 square root           0.8253                0.883                 No
 square                0.5483                0.883                 No
 cube root             0.8791                0.883                 No
 cube                  0.5078                0.883                 No
 natural log           0.9406                0.883                 Yes
 x^4                   0.4906                0.883                 No
 x^5                   0.4783                0.883                 No
 x^6                   0.4662                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Lead    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7439                0.883                 No
 square root           0.7899                0.883                 No
 square                0.6679                0.883                 No
 cube root             0.8019                0.883                 No
 cube                  0.6277                0.883                 No
 natural log           0.8147                0.883                 No
 x^4                   0.6044                0.883                 No
 x^5                   0.588                 0.883                 No
 x^6                   0.5749                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.8405                0.883                 No
 square root           0.9394                0.883                 Yes
 square                0.5973                0.883                 No
 cube root             0.9536                0.883                 Yes
 cube                  0.4559                0.883                 No
 natural log           0.9462                0.883                 Yes
 x^4                   0.3892                0.883                 No
 x^5                   0.3577                0.883                 No
 x^6                   0.3425                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8775                0.883                 No
 square root           0.9039                0.883                 Yes
 square                0.7344                0.883                 No
 cube root             0.8998                0.883                 Yes
 cube                  0.601                 0.883                 No
 natural log           0.8727                0.883                 No
 x^4                   0.5085                0.883                 No
 x^5                   0.4476                0.883                 No
 x^6                   0.4079                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.5472                0.883                 No
 square root           0.6305                0.883                 No
 square                0.4853                0.883                 No
 cube root             0.6659                0.883                 No
 cube                  0.4764                0.883                 No
 natural log           0.7353                0.883                 No
 x^4                   0.477                 0.883                 No
 x^5                   0.4789                0.883                 No
 x^6                   0.4809                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Magnesium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.822                 0.883                 No
 square root           0.7796                0.883                 No
 square                0.895                 0.883                 Yes
 cube root             0.765                 0.883                 No
 cube                  0.9462                0.883                 Yes
 natural log           0.7352                0.883                 No
 x^4                   0.9742                0.883                 Yes
 x^5                   0.9822                0.883                 Yes
 x^6                   0.9756                0.883                 Yes
Well#2 (n = 12, alpha = 0.1)
 no                    0.5882                0.883                 No
 square root           0.6131                0.883                 No
 square                0.5417                0.883                 No
 cube root             0.6216                0.883                 No
 cube                  0.5007                0.883                 No
 natural log           0.6389                0.883                 No
 x^4                   0.4656                0.883                 No
 x^5                   0.4362                0.883                 No
 x^6                   0.4122                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.7662                0.883                 No
 square root           0.7968                0.883                 No
 square                0.7038                0.883                 No
 cube root             0.8067                0.883                 No
 cube                  0.6432                0.883                 No
 natural log           0.8262                0.883                 No
 x^4                   0.5873                0.883                 No
 x^5                   0.5381                0.883                 No
 x^6                   0.4961                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8997                0.883                 Yes
 square root           0.8818                0.883                 No
 square                0.8296                0.883                 No
 cube root             0.8567                0.883                 No
 cube                  0.767                 0.883                 No
 natural log           0.776                 0.883                 No
 x^4                   0.728                 0.883                 No
 x^5                   0.7019                0.883                 No
 x^6                   0.682                 0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Manganese    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

ReiterFarm (bg) (n = 12, alpha = 0.1)
 no                    0.5047                0.883                 No
 square root           0.585                 0.883                 No
 square                0.433                 0.883                 No
 cube root             0.6315                0.883                 No
 cube                  0.3867                0.883                 No
 natural log           0.7584                0.883                 No
 x^4                   0.359                 0.883                 No
 x^5                   0.3438                0.883                 No
 x^6                   0.3357                0.883                 No
Well#1 (n = 12, alpha = 0.1)
 no                    0.9533                0.883                 Yes
 square root           0.931                 0.883                 Yes
 square                0.915                 0.883                 Yes
 cube root             0.9157                0.883                 Yes
 cube                  0.8133                0.883                 No
 natural log           0.8715                0.883                 No
 x^4                   0.702                 0.883                 No
 x^5                   0.6084                0.883                 No
 x^6                   0.5369                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.7849                0.883                 No
 square root           0.7407                0.883                 No
 square                0.8458                0.883                 No
 cube root             0.7223                0.883                 No
 cube                  0.8898                0.883                 Yes
 natural log           0.6792                0.883                 No
 x^4                   0.9158                0.883                 Yes
 x^5                   0.9203                0.883                 Yes
 x^6                   0.9052                0.883                 Yes
Well#3 (n = 12, alpha = 0.1)
 no                    0.7613                0.883                 No
 square root           0.8942                0.883                 Yes
 square                0.5073                0.883                 No
 cube root             0.9202                0.883                 Yes
 cube                  0.3967                0.883                 No
 natural log           0.9352                0.883                 Yes
 x^4                   0.355                 0.883                 No
 x^5                   0.3387                0.883                 No
 x^6                   0.332                 0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8395                0.883                 No
 square root           0.907                 0.883                 Yes
 square                0.6895                0.883                 No
 cube root             0.9199                0.883                 Yes
 cube                  0.5964                0.883                 No
 natural log           0.9228                0.883                 Yes
 x^4                   0.5472                0.883                 No
 x^5                   0.5212                0.883                 No
 x^6                   0.507                 0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Mercury    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7102                0.883                 No
 square root           0.7437                0.883                 No
 square                0.6413                0.883                 No
 cube root             0.7527                0.883                 No
 cube                  0.5964                0.883                 No
 natural log           0.7656                0.883                 No
 x^4                   0.5734                0.883                 No
 x^5                   0.5623                0.883                 No
 x^6                   0.5571                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.743                 0.883                 No
 square root           0.7478                0.883                 No
 square                0.6983                0.883                 No
 cube root             0.746                 0.883                 No
 cube                  0.6411                0.883                 No
 natural log           0.738                 0.883                 No
 x^4                   0.5922                0.883                 No
 x^5                   0.5523                0.883                 No
 x^6                   0.519                 0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.7551                0.883                 No
 square root           0.7576                0.883                 No
 square                0.669                 0.883                 No
 cube root             0.7524                0.883                 No
 cube                  0.5548                0.883                 No
 natural log           0.7359                0.883                 No
 x^4                   0.4702                0.883                 No
 x^5                   0.4161                0.883                 No
 x^6                   0.3826                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.7277                0.883                 No
 square root           0.753                 0.883                 No
 square                0.627                 0.883                 No
 cube root             0.7531                0.883                 No
 cube                  0.5498                0.883                 No
 natural log           0.7421                0.883                 No
 x^4                   0.5022                0.883                 No
 x^5                   0.4698                0.883                 No
 x^6                   0.4449                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Molybdenum    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8505                0.883                 No
 square root           0.93                  0.883                 Yes
 square                0.6733                0.883                 No
 cube root             0.9398                0.883                 Yes
 cube                  0.5705                0.883                 No
 natural log           0.912                 0.883                 Yes
 x^4                   0.5182                0.883                 No
 x^5                   0.4886                0.883                 No
 x^6                   0.4682                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.8599                0.883                 No
 square root           0.899                 0.883                 Yes
 square                0.777                 0.883                 No
 cube root             0.9081                0.883                 Yes
 cube                  0.7124                0.883                 No
 natural log           0.9162                0.883                 Yes
 x^4                   0.6561                0.883                 No
 x^5                   0.603                 0.883                 No
 x^6                   0.5546                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.5582                0.883                 No
 square root           0.7815                0.883                 No
 square                0.3875                0.883                 No
 cube root             0.8665                0.883                 No
 cube                  0.3458                0.883                 No
 natural log           0.9672                0.883                 Yes
 x^4                   0.3332                0.883                 No
 x^5                   0.3291                0.883                 No
 x^6                   0.3277                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.7151                0.883                 No
 square root           0.8548                0.883                 No
 square                0.4779                0.883                 No
 cube root             0.8901                0.883                 Yes
 cube                  0.3788                0.883                 No
 natural log           0.9333                0.883                 Yes
 x^4                   0.3447                0.883                 No
 x^5                   0.3331                0.883                 No
 x^6                   0.3291                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Nickel    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.7672                0.883                 No
 square root           0.8714                0.883                 No
 square                0.5667                0.883                 No
 cube root             0.9009                0.883                 Yes
 cube                  0.4432                0.883                 No
 natural log           0.9469                0.883                 Yes
 x^4                   0.3816                0.883                 No
 x^5                   0.3526                0.883                 No
 x^6                   0.339                 0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5042                0.883                 No
 square root           0.6609                0.883                 No
 square                0.3656                0.883                 No
 cube root             0.7231                0.883                 No
 cube                  0.3346                0.883                 No
 natural log           0.8406                0.883                 No
 x^4                   0.3285                0.883                 No
 x^5                   0.3273                0.883                 No
 x^6                   0.3271                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.7421                0.883                 No
 square root           0.8258                0.883                 No
 square                0.6137                0.883                 No
 cube root             0.853                 0.883                 No
 cube                  0.5454                0.883                 No
 natural log           0.8991                0.883                 Yes
 x^4                   0.5127                0.883                 No
 x^5                   0.4975                0.883                 No
 x^6                   0.4908                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8927                0.883                 Yes
 square root           0.9141                0.883                 Yes
 square                0.8393                0.883                 No
 cube root             0.92                  0.883                 Yes
 cube                  0.784                 0.883                 No
 natural log           0.9292                0.883                 Yes
 x^4                   0.7361                0.883                 No
 x^5                   0.6986                0.883                 No
 x^6                   0.6709                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Selenium    Analysis Run 2/7/2011 3:27 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.6232                0.883                 No
 square root           0.6566                0.883                 No
 square                0.5292                0.883                 No
 cube root             0.6643                0.883                 No
 cube                  0.4439                0.883                 No
 natural log           0.6743                0.883                 No
 x^4                   0.3892                0.883                 No
 x^5                   0.3589                0.883                 No
 x^6                   0.3432                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.7114                0.883                 No
 square root           0.7349                0.883                 No
 square                0.6347                0.883                 No
 cube root             0.7396                0.883                 No
 cube                  0.5505                0.883                 No
 natural log           0.7441                0.883                 No
 x^4                   0.4815                0.883                 No
 x^5                   0.4314                0.883                 No
 x^6                   0.397                 0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8084                0.883                 No
 square root           0.8039                0.883                 No
 square                0.7881                0.883                 No
 cube root             0.7984                0.883                 No
 cube                  0.7583                0.883                 No
 natural log           0.7812                0.883                 No
 x^4                   0.7273                0.883                 No
 x^5                   0.6968                0.883                 No
 x^6                   0.6675                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8383                0.883                 No
 square root           0.8153                0.883                 No
 square                0.8443                0.883                 No
 cube root             0.804                 0.883                 No
 cube                  0.822                 0.883                 No
 natural log           0.7769                0.883                 No
 x^4                   0.7874                0.883                 No
 x^5                   0.7483                0.883                 No
 x^6                   0.7094                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Silver    Analysis Run 2/7/2011 3:28 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    -1                    0.883                 No
 square root           -1                    0.883                 No
 square                -1                    0.883                 No
 cube root             0                     0.883                 No
 cube                  0                     0.883                 No
 natural log           0                     0.883                 No
 x^4                   0                     0.883                 No
 x^5                   0                     0.883                 No
 x^6                   -1                    0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    -1                    0.883                 No
 square root           -1                    0.883                 No
 square                -1                    0.883                 No
 cube root             0                     0.883                 No
 cube                  0                     0.883                 No
 natural log           0                     0.883                 No
 x^4                   0                     0.883                 No
 x^5                   0                     0.883                 No
 x^6                   -1                    0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    -1                    0.883                 No
 square root           -1                    0.883                 No
 square                -1                    0.883                 No
 cube root             0                     0.883                 No
 cube                  0                     0.883                 No
 natural log           0                     0.883                 No
 x^4                   0                     0.883                 No
 x^5                   0                     0.883                 No
 x^6                   -1                    0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    -1                    0.883                 No
 square root           -1                    0.883                 No
 square                -1                    0.883                 No
 cube root             0                     0.883                 No
 cube                  0                     0.883                 No
 natural log           0                     0.883                 No
 x^4                   0                     0.883                 No
 x^5                   0                     0.883                 No
 x^6                   -1                    0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Sulfate    Analysis Run 2/7/2011 3:28 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.8346                0.883                 No
 square root           0.8322                0.883                 No
 square                0.8243                0.883                 No
 cube root             0.8288                0.883                 No
 cube                  0.8088                0.883                 No
 natural log           0.816                 0.883                 No
 x^4                   0.792                 0.883                 No
 x^5                   0.7759                0.883                 No
 x^6                   0.7617                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.8483                0.883                 No
 square root           0.9417                0.883                 Yes
 square                0.6248                0.883                 No
 cube root             0.9588                0.883                 Yes
 cube                  0.4776                0.883                 No
 natural log           0.9615                0.883                 Yes
 x^4                   0.4012                0.883                 No
 x^5                   0.3636                0.883                 No
 x^6                   0.3452                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.8658                0.883                 No
 square root           0.7952                0.883                 No
 square                0.8869                0.883                 Yes
 cube root             0.7517                0.883                 No
 cube                  0.8846                0.883                 Yes
 natural log           0.6473                0.883                 No
 x^4                   0.8779                0.883                 No
 x^5                   0.8654                0.883                 No
 x^6                   0.8465                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8336                0.883                 No
 square root           0.8824                0.883                 No
 square                0.7197                0.883                 No
 cube root             0.8923                0.883                 Yes
 cube                  0.6376                0.883                 No
 natural log           0.8981                0.883                 Yes
 x^4                   0.5845                0.883                 No
 x^5                   0.5494                0.883                 No
 x^6                   0.5252                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Thallium    Analysis Run 2/7/2011 3:28 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.6275                0.883                 No
 square root           0.7607                0.883                 No
 square                0.4205                0.883                 No
 cube root             0.7862                0.883                 No
 cube                  0.3546                0.883                 No
 natural log           0.7978                0.883                 No
 x^4                   0.3355                0.883                 No
 x^5                   0.3297                0.883                 No
 x^6                   0.3279                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5521                0.883                 No
 square root           0.7498                0.883                 No
 square                0.3809                0.883                 No
 cube root             0.8129                0.883                 No
 cube                  0.3413                0.883                 No
 natural log           0.871                 0.883                 No
 x^4                   0.3311                0.883                 No
 x^5                   0.3282                0.883                 No
 x^6                   0.3274                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.4911                0.883                 No
 square root           0.5614                0.883                 No
 square                0.3986                0.883                 No
 cube root             0.5861                0.883                 No
 cube                  0.3568                0.883                 No
 natural log           0.6308                0.883                 No
 x^4                   0.3392                0.883                 No
 x^5                   0.332                 0.883                 No
 x^6                   0.329                 0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.8942                0.883                 Yes
 square root           0.9034                0.883                 Yes
 square                0.7696                0.883                 No
 cube root             0.8923                0.883                 Yes
 cube                  0.6408                0.883                 No
 natural log           0.8517                0.883                 No
 x^4                   0.5447                0.883                 No
 x^5                   0.4775                0.883                 No
 x^6                   0.4314                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Vanadium    Analysis Run 2/7/2011 3:28 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.5781                0.883                 No
 square root           0.6722                0.883                 No
 square                0.4318                0.883                 No
 cube root             0.7002                0.883                 No
 cube                  0.3676                0.883                 No
 natural log           0.745                 0.883                 No
 x^4                   0.3429                0.883                 No
 x^5                   0.3333                0.883                 No
 x^6                   0.3295                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.4702                0.883                 No
 square root           0.4866                0.883                 No
 square                0.4102                0.883                 No
 cube root             0.4877                0.883                 No
 cube                  0.3671                0.883                 No
 natural log           0.4849                0.883                 No
 x^4                   0.3454                0.883                 No
 x^5                   0.3353                0.883                 No
 x^6                   0.3308                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.6014                0.883                 No
 square root           0.6008                0.883                 No
 square                0.5523                0.883                 No
 cube root             0.5974                0.883                 No
 cube                  0.4796                0.883                 No
 natural log           0.5881                0.883                 No
 x^4                   0.4229                0.883                 No
 x^5                   0.386                 0.883                 No
 x^6                   0.3632                0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.4098                0.883                 No
 square root           0.4554                0.883                 No
 square                0.35                  0.883                 No
 cube root             0.4682                0.883                 No
 cube                  0.3325                0.883                 No
 natural log           0.4843                0.883                 No
 x^4                   0.3283                0.883                 No
 x^5                   0.3273                0.883                 No
 x^6                   0.3271                0.883                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Zinc    Analysis Run 2/7/2011 3:28 PM    View: Dixons Outlier

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 12, alpha = 0.1)
 no                    0.442                 0.883                 No
 square root           0.6061                0.883                 No
 square                0.3497                0.883                 No
 cube root             0.6955                0.883                 No
 cube                  0.3319                0.883                 No
 natural log           0.886                 0.883                 Yes
 x^4                   0.3281                0.883                 No
 x^5                   0.3272                0.883                 No
 x^6                   0.3271                0.883                 No
Well#2 (n = 12, alpha = 0.1)
 no                    0.5564                0.883                 No
 square root           0.6894                0.883                 No
 square                0.4016                0.883                 No
 cube root             0.7379                0.883                 No
 cube                  0.3487                0.883                 No
 natural log           0.8295                0.883                 No
 x^4                   0.3331                0.883                 No
 x^5                   0.3287                0.883                 No
 x^6                   0.3275                0.883                 No
Well#3 (n = 12, alpha = 0.1)
 no                    0.7624                0.883                 No
 square root           0.8988                0.883                 Yes
 square                0.5385                0.883                 No
 cube root             0.9362                0.883                 Yes
 cube                  0.4282                0.883                 No
 natural log           0.9833                0.883                 Yes
 x^4                   0.3777                0.883                 No
 x^5                   0.3534                0.883                 No
 x^6                   0.341                 0.883                 No
Well#4 (n = 12, alpha = 0.1)
 no                    0.6181                0.883                 No
 square root           0.7804                0.883                 No
 square                0.4232                0.883                 No
 cube root             0.8356                0.883                 No
 cube                  0.3568                0.883                 No
 natural log           0.9273                0.883                 Yes
 x^4                   0.3362                0.883                 No
 x^5                   0.3299                0.883                 No
 x^6                   0.3279                0.883                 No



 



Attachment F 

Tukey’s Box Plot Analyses 

  



 



Tukey's Box Plot Outlier Analysis

Well Gradient Constituent CAS Units Date MDL PQL Flags Obs

Lower 

Quartile,
1.5 x Lower 3 x Lower

Upper 

Quartile,

1.5 x 

Higher
3 x Higher

Outlier Mild Extreme

Well#1 d Antimony 7440‐36‐0 mg/L 2/18/2010 n/a n/a 0.001 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 3/16/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 4/15/2010 n/a n/a 0.0011 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 5/17/2010 n/a n/a 0.0029 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 6/21/2010 n/a n/a 0.0008 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 7/16/2010 n/a n/a 0.0038 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 8/18/2010 n/a n/a 0.0009 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 10/18/2010 n/a n/a 0.0041 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Antimony 7440‐36‐0 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.002 0.005 0.008 No No No

Well#1 d Barium 7440‐39‐3 mg/L 2/18/2010 n/a n/a 0.0435 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 3/16/2010 n/a n/a 0.0416 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 4/15/2010 n/a n/a 0.0531 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 5/17/2010 n/a n/a 0.0554 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 6/21/2010 n/a n/a 0.0663 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 7/16/2010 n/a n/a 0.0749 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 8/18/2010 n/a n/a 0.116 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 9/20/2010 n/a n/a 0.186 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 10/18/2010 n/a n/a 0.262 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 11/16/2010 n/a n/a 0.336 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 12/16/2010 n/a n/a 0.37 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Barium 7440‐39‐3 mg/L 1/13/2011 n/a n/a 0.394 0.05425 ‐0.027125 ‐0.1085 0.299 0.7475 1.196 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 2/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 3/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 4/15/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 5/17/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 6/21/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 7/16/2010 n/a n/a 0.0004 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 Yes Yes No

Well#1 d Beryllium 7440‐41‐7 mg/L 8/18/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 9/20/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 10/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 11/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 12/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Beryllium 7440‐41‐7 mg/L 1/13/2011 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#1 d Boron 7440‐42‐8 mg/L 2/18/2010 n/a n/a 0.059 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 3/16/2010 n/a n/a 0.168 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 4/15/2010 n/a n/a 0.047 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 5/17/2010 n/a n/a 0.085 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 6/21/2010 n/a n/a 0.047 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 7/16/2010 n/a n/a 0.048 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 8/18/2010 n/a n/a 0.05 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 9/20/2010 n/a n/a 0.092 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 10/18/2010 n/a n/a 0.035 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 11/16/2010 n/a n/a 0.049 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 12/16/2010 n/a n/a 0.05 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Boron 7440‐42‐8 mg/L 1/13/2011 n/a n/a 0.062 0.0475 ‐0.02375 ‐0.095 0.0735 0.18375 0.294 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 2/18/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 7/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 11/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 12/16/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Cadmium 7440‐43‐9 mg/L 1/13/2011 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#1 d Lead 7439‐92‐1 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 3/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 4/15/2010 n/a n/a 0.0015 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 5/17/2010 n/a n/a 0.0015 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 6/21/2010 n/a n/a 0.0008 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 7/16/2010 n/a n/a 0.0013 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 11/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 12/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Lead 7439‐92‐1 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00105 0.002625 0.0042 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 2/18/2010 n/a n/a 3.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 3/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 4/15/2010 n/a n/a 2.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 5/17/2010 n/a n/a 6.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 6/21/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 7/16/2010 n/a n/a 6.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 8/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 9/20/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 10/18/2010 n/a n/a 2.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 11/16/2010 n/a n/a 6.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 12/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Mercury 7439‐97‐6 mg/L 1/13/2011 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000045 0.000113 0.00018 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 5/17/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 6/21/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 7/16/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 12/16/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Selenium 7782‐49‐2 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0002 0.0005 0.0008 No No No

Well#1 d Silver 7440‐22‐4 mg/L 2/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 3/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 4/15/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 5/17/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No
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Tukey's Box Plot Outlier Analysis

Well Gradient Constituent CAS Units Date MDL PQL Flags Obs

Lower 

Quartile,
1.5 x Lower 3 x Lower

Upper 

Quartile,

1.5 x 

Higher
3 x Higher

Outlier Mild Extreme

Well#1 d Silver 7440‐22‐4 mg/L 6/21/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 7/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 8/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 9/20/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 10/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 11/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 12/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Silver 7440‐22‐4 mg/L 1/13/2011 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 2/18/2010 n/a n/a 0.0012 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 4/15/2010 n/a n/a 0.0014 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 5/17/2010 n/a n/a 0.0053 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 Yes No Yes

Well#1 d Thallium 7440‐28‐0 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 7/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 8/18/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 9/20/2010 n/a n/a 0.0007 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 10/18/2010 n/a n/a 0.0018 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Thallium 7440‐28‐0 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0013 0.00325 0.0052 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 2/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 3/16/2010 n/a n/a 0.0049 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 4/15/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 5/17/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 6/21/2010 n/a n/a 0.0034 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 7/16/2010 n/a n/a 0.0007 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 8/18/2010 n/a n/a 0.0118 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 Yes No Yes

Well#1 d Vanadium 7440‐62‐2 mg/L 9/20/2010 n/a n/a 0.0007 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 10/18/2010 n/a n/a 0.0007 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 11/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 12/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Vanadium 7440‐62‐2 mg/L 1/13/2011 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00205 0.005125 0.0082 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 2/18/2010 n/a n/a 141 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 3/16/2010 n/a n/a 139 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 4/15/2010 n/a n/a 141 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 5/17/2010 n/a n/a 138 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 6/21/2010 n/a n/a 126 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 7/16/2010 n/a n/a 103 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 8/18/2010 n/a n/a 100 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 9/20/2010 n/a n/a 56.9 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 10/18/2010 n/a n/a 32.2 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 11/16/2010 n/a n/a 21.6 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 12/16/2010 n/a n/a 14.3 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#1 d Sulfate 18785‐72‐3mg/L 1/13/2011 n/a n/a 10.5 26.9 ‐13.45 ‐53.8 138.5 346.25 554 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 2/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 3/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 4/15/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 5/17/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 6/21/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 7/16/2010 n/a n/a 0.0004 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 Yes Yes No

Well#2 d Beryllium 7440‐41‐7 mg/L 8/18/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 9/20/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 10/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 11/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 12/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Beryllium 7440‐41‐7 mg/L 1/13/2011 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 7/16/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 11/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 12/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cadmium 7440‐43‐9 mg/L 1/13/2011 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 2/18/2010 n/a n/a 0.0003 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 3/16/2010 n/a n/a 0.0024 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 Yes Yes No

Well#2 d Cobalt 7440‐48‐4 mg/L 4/15/2010 n/a n/a 0.0007 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 5/17/2010 n/a n/a 0.0005 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 6/21/2010 n/a n/a 0.0006 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 7/16/2010 n/a n/a 0.0005 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 8/18/2010 n/a n/a 0.0007 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 9/20/2010 n/a n/a 0.0007 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 10/18/2010 n/a n/a 0.0007 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 11/16/2010 0.0009 n/a ND 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 12/16/2010 0.0009 n/a ND 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Cobalt 7440‐48‐4 mg/L 1/13/2011 0.0009 n/a ND 0.00045 ‐0.000225 ‐0.0009 0.0007 0.00175 0.0028 No No No

Well#2 d Copper 7440‐50‐8 mg/L 2/18/2010 n/a n/a 0.0941 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 Yes No Yes

Well#2 d Copper 7440‐50‐8 mg/L 3/16/2010 n/a n/a 0.0111 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 Yes Yes No

Well#2 d Copper 7440‐50‐8 mg/L 4/15/2010 n/a n/a 0.0031 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 5/17/2010 n/a n/a 0.0006 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 6/21/2010 n/a n/a 0.0032 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 7/16/2010 n/a n/a 0.0019 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 8/18/2010 n/a n/a 0.0025 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 9/20/2010 n/a n/a 0.0017 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 10/18/2010 n/a n/a 0.0029 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 11/16/2010 n/a n/a 0.0014 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 12/16/2010 n/a n/a 0.0018 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Copper 7440‐50‐8 mg/L 1/13/2011 n/a n/a 0.0016 0.00165 ‐0.000825 ‐0.0033 0.00315 0.007875 0.0126 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 2/18/2010 n/a n/a 58.5 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 3/16/2010 n/a n/a 38.6 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 4/15/2010 n/a n/a 41.3 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 5/17/2010 n/a n/a 40.1 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 6/21/2010 n/a n/a 42.1 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 7/16/2010 n/a n/a 42.5 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 8/18/2010 n/a n/a 38.1 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 9/20/2010 n/a n/a 40.4 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No
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Tukey's Box Plot Outlier Analysis

Well Gradient Constituent CAS Units Date MDL PQL Flags Obs

Lower 

Quartile,
1.5 x Lower 3 x Lower

Upper 

Quartile,

1.5 x 

Higher
3 x Higher

Outlier Mild Extreme

Well#2 d Magnesium 7439‐95‐4 mg/L 10/18/2010 n/a n/a 38.5 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 11/16/2010 n/a n/a 41.7 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 12/16/2010 n/a n/a 41.7 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Magnesium 7439‐95‐4 mg/L 1/13/2011 n/a n/a 41.3 39.35 ‐19.675 ‐78.7 41.9 104.75 167.6 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 2/18/2010 n/a n/a 5.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 3/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 4/15/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 5/17/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 6/21/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 7/16/2010 n/a n/a 7.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 8/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 9/20/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 10/18/2010 n/a n/a 6.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 11/16/2010 n/a n/a 3.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 12/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Mercury 7439‐97‐6 mg/L 1/13/2011 n/a n/a 3.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00004 0.0001 0.00016 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 2/18/2010 n/a n/a 0.0049 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 3/16/2010 n/a n/a 0.0632 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 Yes No Yes

Well#2 d Nickel 7440‐02‐0 mg/L 4/15/2010 n/a n/a 0.005 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 5/17/2010 n/a n/a 0.0048 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 6/21/2010 n/a n/a 0.0074 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 7/16/2010 n/a n/a 0.0072 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 8/18/2010 n/a n/a 0.0112 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 9/20/2010 n/a n/a 0.0128 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 10/18/2010 n/a n/a 0.0119 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 11/16/2010 n/a n/a 0.0032 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 12/16/2010 n/a n/a 0.0045 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Nickel 7440‐02‐0 mg/L 1/13/2011 n/a n/a 0.0033 0.00465 ‐0.002325 ‐0.0093 0.01155 0.028875 0.0462 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 3/16/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 7/16/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 8/18/2010 n/a n/a 0.0006 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 9/20/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 12/16/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Selenium 7782‐49‐2 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0003 0.00075 0.0012 No No No

Well#2 d Silver 7440‐22‐4 mg/L 2/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 3/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 4/15/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 5/17/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 6/21/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 7/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 8/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 9/20/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 10/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 11/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 12/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Silver 7440‐22‐4 mg/L 1/13/2011 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 3/16/2010 n/a n/a 0.0019 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 4/15/2010 n/a n/a 0.0035 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 5/17/2010 n/a n/a 0.0116 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 Yes No Yes

Well#2 d Thallium 7440‐28‐0 mg/L 6/21/2010 n/a n/a 0.0012 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 7/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 8/18/2010 n/a n/a 0.0007 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 9/20/2010 n/a n/a 0.0005 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 10/18/2010 n/a n/a 0.0005 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Thallium 7440‐28‐0 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 2/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 3/16/2010 n/a n/a 0.0049 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 Yes No Yes

Well#2 d Vanadium 7440‐62‐2 mg/L 4/15/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 5/17/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 6/21/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 7/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 8/18/2010 n/a n/a 0.0109 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 Yes No Yes

Well#2 d Vanadium 7440‐62‐2 mg/L 9/20/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 10/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 11/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 12/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Vanadium 7440‐62‐2 mg/L 1/13/2011 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 2/18/2010 n/a n/a 0.0361 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 Yes No Yes

Well#2 d Zinc 7440‐66‐6 mg/L 3/16/2010 n/a n/a 0.0076 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 4/15/2010 n/a n/a 0.004 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 5/17/2010 n/a n/a 0.0106 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 6/21/2010 n/a n/a 0.0088 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 7/16/2010 n/a n/a 0.005 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 8/18/2010 n/a n/a 0.0043 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 9/20/2010 n/a n/a 0.0083 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 10/18/2010 n/a n/a 0.0091 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 11/16/2010 n/a n/a 0.0052 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 12/16/2010 n/a n/a 0.008 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Zinc 7440‐66‐6 mg/L 1/13/2011 n/a n/a 0.0054 0.0051 ‐0.00255 ‐0.0102 0.00895 0.022375 0.0358 No No No

Well#2 d Chloride 16887‐00‐6mg/L 2/18/2010 n/a n/a 43.4 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 3/16/2010 n/a n/a 21.2 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 4/15/2010 n/a n/a 16 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 5/17/2010 n/a n/a 16.5 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 6/21/2010 n/a n/a 16.4 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 7/16/2010 n/a n/a 17.3 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 8/18/2010 n/a n/a 27.3 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 9/20/2010 n/a n/a 26.2 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 10/18/2010 n/a n/a 14.9 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 11/16/2010 n/a n/a 15.1 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 12/16/2010 n/a n/a 15.2 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No

Well#2 d Chloride 16887‐00‐6mg/L 1/13/2011 n/a n/a 15.6 15.4 ‐7.7 ‐30.8 23.7 59.25 94.8 No No No
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Tukey's Box Plot Outlier Analysis

Well Gradient Constituent CAS Units Date MDL PQL Flags Obs

Lower 

Quartile,
1.5 x Lower 3 x Lower

Upper 

Quartile,

1.5 x 

Higher
3 x Higher

Outlier Mild Extreme

Well#3 d Barium 7440‐39‐3 mg/L 2/18/2010 n/a n/a 0.0431 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 3/16/2010 n/a n/a 0.0343 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 4/15/2010 n/a n/a 0.0478 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 5/17/2010 n/a n/a 0.0476 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 6/21/2010 n/a n/a 0.0486 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 7/16/2010 n/a n/a 0.0512 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 8/18/2010 n/a n/a 0.153 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 9/20/2010 n/a n/a 0.51 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 Yes No Yes

Well#3 d Barium 7440‐39‐3 mg/L 10/18/2010 n/a n/a 0.208 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 11/16/2010 n/a n/a 0.0689 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 12/16/2010 n/a n/a 0.0979 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Barium 7440‐39‐3 mg/L 1/13/2011 n/a n/a 0.0752 0.0477 ‐0.02385 ‐0.0954 0.1255 0.31375 0.502 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 2/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 3/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 4/15/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 5/17/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 6/21/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 7/16/2010 n/a n/a 0.0006 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 Yes No Yes

Well#3 d Beryllium 7440‐41‐7 mg/L 8/18/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 9/20/2010 n/a n/a 0.0003 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 Yes Yes No

Well#3 d Beryllium 7440‐41‐7 mg/L 10/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 11/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 12/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Beryllium 7440‐41‐7 mg/L 1/13/2011 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.000113 0.000281 0.00045 No No No

Well#3 d Boron 7440‐42‐8 mg/L 1/13/2011 n/a n/a 0.058 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Well#3 d Cadmium 7440‐43‐9 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 7/16/2010 n/a n/a 0.0005 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 11/16/2010 n/a n/a 0.0005 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 12/16/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cadmium 7440‐43‐9 mg/L 1/13/2011 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 2/18/2010 n/a n/a 0.0005 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 3/16/2010 n/a n/a 0.0005 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 4/15/2010 n/a n/a 0.0004 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 5/17/2010 n/a n/a 0.0004 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 6/21/2010 n/a n/a 0.0012 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 7/16/2010 n/a n/a 0.0012 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 8/18/2010 n/a n/a 0.0025 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 Yes Yes No

Well#3 d Cobalt 7440‐48‐4 mg/L 9/20/2010 n/a n/a 0.0008 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 10/18/2010 n/a n/a 0.0003 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 11/16/2010 0.0009 n/a ND 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 12/16/2010 0.0009 n/a ND 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Cobalt 7440‐48‐4 mg/L 1/13/2011 0.0009 n/a ND 0.000425 ‐0.0002125 ‐0.00085 0.001 0.0025 0.004 No No No

Well#3 d Copper 7440‐50‐8 mg/L 2/18/2010 n/a n/a 0.0041 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 3/16/2010 n/a n/a 0.0069 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 4/15/2010 n/a n/a 0.0092 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 5/17/2010 n/a n/a 0.0077 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 6/21/2010 n/a n/a 2.56 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 Yes No Yes

Well#3 d Copper 7440‐50‐8 mg/L 7/16/2010 n/a n/a 0.631 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 Yes No Yes

Well#3 d Copper 7440‐50‐8 mg/L 8/18/2010 n/a n/a 0.0033 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 9/20/2010 n/a n/a 0.033 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 10/18/2010 n/a n/a 0.0043 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 11/16/2010 n/a n/a 0.0162 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 12/16/2010 n/a n/a 0.0113 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Copper 7440‐50‐8 mg/L 1/13/2011 n/a n/a 0.0032 0.0042 ‐0.0021 ‐0.0084 0.0246 0.0615 0.0984 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 2/18/2010 n/a n/a 32.6 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 3/16/2010 n/a n/a 36.5 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 4/15/2010 n/a n/a 35.4 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 5/17/2010 n/a n/a 33.3 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 6/21/2010 n/a n/a 35.7 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 7/16/2010 n/a n/a 37.2 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 8/18/2010 n/a n/a 51.4 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 9/20/2010 n/a n/a 34.6 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 10/18/2010 n/a n/a 39.4 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 11/16/2010 n/a n/a 38.2 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 12/16/2010 n/a n/a 39.1 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Magnesium 7439‐95‐4 mg/L 1/13/2011 n/a n/a 38.3 35 ‐17.5 ‐70 38.7 96.75 154.8 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 2/18/2010 n/a n/a 0.00011 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 3/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 4/15/2010 n/a n/a 4.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 5/17/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 6/21/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 7/16/2010 n/a n/a 7.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 8/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 9/20/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 10/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 11/16/2010 n/a n/a 7.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 12/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Mercury 7439‐97‐6 mg/L 1/13/2011 n/a n/a 5.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.00006 0.00015 0.00024 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 2/18/2010 n/a n/a 0.0014 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 3/16/2010 n/a n/a 0.0017 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 4/15/2010 n/a n/a 0.0019 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 5/17/2010 n/a n/a 0.0017 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 6/21/2010 n/a n/a 0.0007 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 7/16/2010 n/a n/a 0.0012 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 12/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Selenium 7782‐49‐2 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00155 0.003875 0.0062 No No No

Well#3 d Silver 7440‐22‐4 mg/L 2/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 3/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 4/15/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No
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Well#3 d Silver 7440‐22‐4 mg/L 5/17/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 6/21/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 7/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 8/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 9/20/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 10/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 11/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 12/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Silver 7440‐22‐4 mg/L 1/13/2011 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 3/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 4/15/2010 n/a n/a 0.0017 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 Yes No Yes

Well#3 d Thallium 7440‐28‐0 mg/L 5/17/2010 n/a n/a 0.0042 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 Yes No Yes

Well#3 d Thallium 7440‐28‐0 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 7/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 9/20/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 10/18/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Thallium 7440‐28‐0 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00025 0.000625 0.001 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 2/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 3/16/2010 n/a n/a 0.0052 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 Yes Yes No

Well#3 d Vanadium 7440‐62‐2 mg/L 4/15/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 5/17/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 6/21/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 7/16/2010 n/a n/a 0.0027 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 8/18/2010 n/a n/a 0.0033 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 9/20/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 10/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 11/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 12/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#3 d Vanadium 7440‐62‐2 mg/L 1/13/2011 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.001525 0.003813 0.0061 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 2/18/2010 n/a n/a 0.0018 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 3/23/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 4/15/2010 n/a n/a 0.0006 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 5/17/2010 n/a n/a 0.0023 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 6/21/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 7/16/2010 n/a n/a 0.0014 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 8/18/2010 n/a n/a 0.0012 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 9/20/2010 n/a n/a 0.0018 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 10/18/2010 n/a n/a 0.0013 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Antimony 7440‐36‐0 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0016 0.004 0.0064 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 2/18/2010 n/a n/a 0.0006 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 3/23/2010 0.0003 n/a ND 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 4/15/2010 0.0003 n/a ND 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 5/17/2010 n/a n/a 0.003 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 6/21/2010 n/a n/a 0.0025 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 7/16/2010 n/a n/a 0.0009 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 8/18/2010 n/a n/a 0.0017 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 9/20/2010 0.0003 n/a ND 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 10/18/2010 n/a n/a 0.0006 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 11/16/2010 0.0003 n/a ND 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 12/16/2010 n/a n/a 0.0011 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Arsenic 7440‐38‐2 mg/L 1/13/2011 0.0003 n/a ND 0.00015 ‐0.000075 ‐0.0003 0.0014 0.0035 0.0056 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 2/18/2010 n/a n/a 0.0003 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 3/23/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 4/15/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 5/17/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 6/21/2010 n/a n/a 0.0006 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 7/16/2010 n/a n/a 0.0004 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 8/18/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 9/20/2010 n/a n/a 0.0002 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 10/18/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 11/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 12/16/2010 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Beryllium 7440‐41‐7 mg/L 1/13/2011 5.00E‐05 n/a ND 0.000025 ‐0.0000125 ‐0.00005 0.00025 0.000625 0.001 No No No

Well#4 d Boron 7440‐42‐8 mg/L 2/18/2010 n/a n/a 0.045 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 3/23/2010 n/a n/a 0.012 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 4/15/2010 n/a n/a 0.014 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 5/17/2010 n/a n/a 0.039 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 6/21/2010 n/a n/a 0.011 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 7/16/2010 n/a n/a 0.013 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 8/18/2010 n/a n/a 0.026 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 9/20/2010 n/a n/a 0.076 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 10/18/2010 n/a n/a 0.046 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 11/16/2010 n/a n/a 0.071 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 12/16/2010 n/a n/a 0.067 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Boron 7440‐42‐8 mg/L 1/13/2011 n/a n/a 0.073 0.0135 ‐0.00675 ‐0.027 0.069 0.1725 0.276 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 2/18/2010 n/a n/a 0.0004 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 3/23/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 4/15/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 7/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 8/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 9/20/2010 n/a n/a 0.0001 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 11/16/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 12/16/2010 n/a n/a 0.0008 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Cadmium 7440‐43‐9 mg/L 1/13/2011 n/a n/a 0.0005 0.0001 ‐0.00005 ‐0.0002 0.00035 0.000875 0.0014 No No No

Well#4 d Copper 7440‐50‐8 mg/L 2/18/2010 n/a n/a 0.0081 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 3/23/2010 n/a n/a 0.0041 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 4/15/2010 n/a n/a 0.0083 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 5/17/2010 n/a n/a 0.0033 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 6/21/2010 n/a n/a 0.764 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 Yes No Yes

Well#4 d Copper 7440‐50‐8 mg/L 7/16/2010 n/a n/a 0.0248 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 8/18/2010 n/a n/a 0.016 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No
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Tukey's Box Plot Outlier Analysis

Well Gradient Constituent CAS Units Date MDL PQL Flags Obs

Lower 

Quartile,
1.5 x Lower 3 x Lower

Upper 

Quartile,

1.5 x 

Higher
3 x Higher

Outlier Mild Extreme

Well#4 d Copper 7440‐50‐8 mg/L 9/20/2010 n/a n/a 0.0047 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 10/18/2010 n/a n/a 0.0054 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 11/16/2010 n/a n/a 0.0017 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 12/16/2010 n/a n/a 0.0015 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Copper 7440‐50‐8 mg/L 1/13/2011 n/a n/a 0.0012 0.0025 ‐0.00125 ‐0.005 0.01215 0.030375 0.0486 No No No

Well#4 d Lead 7439‐92‐1 mg/L 2/18/2010 n/a n/a 0.0032 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 Yes No Yes

Well#4 d Lead 7439‐92‐1 mg/L 3/23/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 4/15/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 5/17/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 6/21/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 7/16/2010 n/a n/a 0.0006 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 8/18/2010 n/a n/a 0.0002 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 9/20/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 10/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Lead 7439‐92‐1 mg/L 12/16/2010 n/a n/a 0.0033 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 Yes No Yes

Well#4 d Lead 7439‐92‐1 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.00045 0.001125 0.0018 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 2/18/2010 n/a n/a 0.00016 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 3/23/2010 n/a n/a 5.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 4/15/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 5/17/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 6/21/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 7/16/2010 n/a n/a 0.00013 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 8/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 9/20/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 10/18/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 11/16/2010 n/a n/a 8.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 12/16/2010 2.00E‐05 n/a ND 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Mercury 7439‐97‐6 mg/L 1/13/2011 n/a n/a 5.00E‐05 0.00001 ‐0.000005 ‐0.00002 0.000065 0.000163 0.00026 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 2/18/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 3/23/2010 n/a n/a 0.0003 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 4/15/2010 n/a n/a 0.0013 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 5/17/2010 n/a n/a 0.0011 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 6/21/2010 n/a n/a 0.0009 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 7/16/2010 n/a n/a 0.0013 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 8/18/2010 n/a n/a 0.001 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 9/20/2010 n/a n/a 0.0006 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 10/18/2010 n/a n/a 0.0011 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 11/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 12/16/2010 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Selenium 7782‐49‐2 mg/L 1/13/2011 0.0002 n/a ND 0.0001 ‐0.00005 ‐0.0002 0.0011 0.00275 0.0044 No No No

Well#4 d Silver 7440‐22‐4 mg/L 2/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 3/23/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 4/15/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 5/17/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 6/21/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 7/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 8/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 9/20/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 10/18/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 11/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 12/16/2010 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Silver 7440‐22‐4 mg/L 1/13/2011 0.0012 n/a ND 0.0006 ‐0.0003 ‐0.0012 0.0006 0.0015 0.0024 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 2/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 3/23/2010 n/a n/a 0.0022 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 Yes No Yes

Well#4 d Vanadium 7440‐62‐2 mg/L 4/15/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 5/17/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 6/21/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 7/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 8/18/2010 n/a n/a 0.0096 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 Yes No Yes

Well#4 d Vanadium 7440‐62‐2 mg/L 9/20/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 10/18/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 11/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 12/16/2010 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Vanadium 7440‐62‐2 mg/L 1/13/2011 0.0007 n/a ND 0.00035 ‐0.000175 ‐0.0007 0.00035 0.000875 0.0014 No No No

Well#4 d Chloride 16887‐00‐6mg/L 2/18/2010 n/a n/a 33.2 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 3/23/2010 n/a n/a 16.5 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 4/15/2010 n/a n/a 17.2 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 5/17/2010 n/a n/a 17.4 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 6/21/2010 n/a n/a 17.8 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 7/16/2010 n/a n/a 15.7 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 8/18/2010 n/a n/a 24.9 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 9/20/2010 n/a n/a 26.6 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 10/18/2010 n/a n/a 18.2 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 11/16/2010 n/a n/a 17.9 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 12/16/2010 n/a n/a 23.8 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No

Well#4 d Chloride 16887‐00‐6mg/L 1/13/2011 n/a n/a 19.6 17.3 ‐8.65 ‐34.6 24.35 60.875 97.4 No No No
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Attachment G 

Sanitas™ Shapiro-Wilk Summary Table, Data Tables, and Probability Plots 

  



 



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Antimony    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7023                0.851                 No
 natural log           0.7884                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.9268                0.851                 Yes
 natural log           0.8695                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.831                 0.851                 No
 natural log           0.8337                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.809                 0.851                 No
 natural log           0.7742                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Arsenic    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7043                0.851                 No
 natural log           0.8883                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.9804                0.851                 Yes
 natural log           0.9844                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.8688                0.851                 Yes
 natural log           0.8338                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.8748                0.851                 Yes
 natural log           0.8621                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Barium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8985                0.851                 Yes
 natural log           0.8842                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.8839                0.851                 Yes
 natural log           0.9483                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.7081                0.851                 No
 natural log           0.9075                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.8173                0.851                 No
 natural log           0.7888                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Beryllium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7186                0.851                 No
 natural log           0.7049                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.7186                0.851                 No
 natural log           0.7049                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.7092                0.851                 No
 natural log           0.7201                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.8                   0.851                 No
 natural log           0.7874                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Boron    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7817                0.851                 No
 natural log           0.8642                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.6649                0.851                 No
 natural log           0.7523                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.9296                0.851                 Yes
 natural log           0.9705                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.8428                0.851                 No
 natural log           0.8147                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Cadmium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7818                0.851                 No
 natural log           0.7765                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.814                 0.851                 No
 natural log           0.7936                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.7822                0.851                 No
 natural log           0.7523                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.7923                0.851                 No
 natural log           0.8172                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Chloride    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8746                0.851                 Yes
 natural log           0.8882                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.7006                0.851                 No
 natural log           0.7281                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.814                 0.851                 No
 natural log           0.8308                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.895                 0.851                 Yes
 natural log           0.9099                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Chromium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.6109                0.851                 No
 natural log           0.8615                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.7935                0.851                 No
 natural log           0.7649                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.744                 0.851                 No
 natural log           0.8345                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.6875                0.851                 No
 natural log           0.8628                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Cobalt    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.859                 0.851                 Yes
 natural log           0.9141                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.7841                0.851                 No
 natural log           0.7877                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.7956                0.851                 No
 natural log           0.9196                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.8898                0.851                 Yes
 natural log           0.8382                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Copper    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7394                0.851                 No
 natural log           0.9189                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.8924                0.851                 Yes
 natural log           0.9248                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.5454                0.851                 No
 natural log           0.8405                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.4441                0.851                 No
 natural log           0.849                 0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Iron    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.9219                0.851                 Yes
 natural log           0.9562                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.6954                0.851                 No
 natural log           0.9013                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.6737                0.851                 No
 natural log           0.8541                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.7158                0.851                 No
 natural log           0.948                 0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Lead    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7323                0.851                 No
 natural log           0.8128                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.9413                0.851                 Yes
 natural log           0.9049                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.8005                0.851                 No
 natural log           0.8873                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.5131                0.851                 No
 natural log           0.6869                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Magnesium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8043                0.851                 No
 natural log           0.7339                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.8552                0.851                 Yes
 natural log           0.849                 0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.7246                0.851                 No
 natural log           0.7703                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.914                 0.851                 Yes
 natural log           0.7869                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Manganese    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8917                0.851                 Yes
 natural log           0.9308                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.9066                0.851                 Yes
 natural log           0.921                 0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.7619                0.851                 No
 natural log           0.9421                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.899                 0.851                 Yes
 natural log           0.9477                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Mercury    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.6375                0.851                 No
 natural log           0.6805                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.7876                0.851                 No
 natural log           0.7969                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.6924                0.851                 No
 natural log           0.6741                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.7245                0.851                 No
 natural log           0.721                 0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Molybdenum    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.7847                0.851                 No
 natural log           0.944                 0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.8836                0.851                 Yes
 natural log           0.9205                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.5968                0.851                 No
 natural log           0.8954                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.7318                0.851                 No
 natural log           0.9485                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Nickel    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8005                0.851                 No
 natural log           0.9516                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.8887                0.851                 Yes
 natural log           0.8841                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.826                 0.851                 No
 natural log           0.9386                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.8418                0.851                 No
 natural log           0.8593                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Selenium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.6754                0.851                 No
 natural log           0.7234                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.7977                0.851                 No
 natural log           0.7974                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.6842                0.851                 No
 natural log           0.727                 0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.8602                0.851                 Yes
 natural log           0.7605                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Silver    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  -1                    0.851                 No
 natural log           0                     0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  -1                    0.851                 No
 natural log           0                     0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  -1                    0.851                 No
 natural log           0                     0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  -1                    0.851                 No
 natural log           0                     0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Sulfate    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.8766                0.851                 Yes
 natural log           0.9144                0.851                 Yes
Well#2 (n = 8, alpha = 0.1)
 None                  0.8917                0.851                 Yes
 natural log           0.9138                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.9312                0.851                 Yes
 natural log           0.752                 0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.8788                0.851                 Yes
 natural log           0.8918                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Thallium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.6016                0.851                 No
 natural log           0.7022                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.8101                0.851                 No
 natural log           0.7924                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.6016                0.851                 No
 natural log           0.6079                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.9416                0.851                 Yes
 natural log           0.8775                0.851                 Yes



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Vanadium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.5725                0.851                 No
 natural log           0.7842                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.4186                0.851                 No
 natural log           0.4186                0.851                 No
Well#3 (n = 8, alpha = 0.1)
 None                  0.5969                0.851                 No
 natural log           0.5813                0.851                 No
Well#4 (n = 8, alpha = 0.1)
 None                  0.4186                0.851                 No
 natural log           0.4186                0.851                 No



v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Shapiro-Wilk Normality Test
Constituent: Zinc    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

Well                  Transformation        Calculated            Critical              Normal

Well#1 (n = 8, alpha = 0.1)
 None                  0.4551                0.851                 No
 natural log           0.8015                0.851                 No
Well#2 (n = 8, alpha = 0.1)
 None                  0.8517                0.851                 Yes
 natural log           0.8579                0.851                 Yes
Well#3 (n = 8, alpha = 0.1)
 None                  0.7243                0.851                 No
 natural log           0.9277                0.851                 Yes
Well#4 (n = 8, alpha = 0.1)
 None                  0.6488                0.851                 No
 natural log           0.9359                0.851                 Yes



 



Shapiro-Wilk Normality Test
Constituent: Antimony    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0038

0.0009

<0.0002

0.0041

<0.0002

<0.0002

<0.0002

0.0011

0.0029

0.0021

0.0014

0.0027

0.0022

0.0025

0.0023

0.0018

0.0047

0.0008

0.0017

<0.0002

0.0018

0.0013

<0.0002

0.0002

0.0014

0.0012

0.0018

0.0013

<0.0002

<0.0002

<0.0002



Shapiro-Wilk Normality Test
Constituent: Arsenic    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.001

0.0049

0.0007

0.0009

0.0012

0.0017

0.002

0.0021

0.0016

0.0019

0.0016

0.0015

0.0012

0.0024

0.0018

0.0017

<0.0003

0.0036

0.0006

0.0026

<0.0003

0.0017

<0.0003

0.0025

0.0009

0.0017

<0.0003

0.0006

<0.0003

0.0011

<0.0003



Shapiro-Wilk Normality Test
Constituent: Barium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0663

0.0749

0.116

0.186

0.262

0.336

0.37

0.394

0.0636

0.0673

0.077

0.0971

0.197

0.11

0.126

0.121

0.0486

0.0512

0.153

0.51

0.208

0.0689

0.0979

0.0752

0.138

0.132

0.136

0.112

0.133

0.0484

0.0808

0.0397



Shapiro-Wilk Normality Test
Constituent: Beryllium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0002

0.0003

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05



Shapiro-Wilk Normality Test
Constituent: Boron    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.047

0.048

0.05

0.092

0.035

0.049

0.05

0.062

0.064

0.069

0.071

0.134

0.08

0.06

0.069

0.074

0.043

0.048

0.065

0.087

0.058

0.067

0.051

0.058

0.011

0.013

0.026

0.076

0.046

0.071

0.067

0.073



Shapiro-Wilk Normality Test
Constituent: Cadmium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

0.0003

<0.0002

<0.0002

<0.0002

0.0003

0.0002

0.0002

<0.0002

0.0004

<0.0002

<0.0002

<0.0002

0.0003

0.0003

0.0002

<0.0002

0.0005

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0003

<0.0002

0.0003

<0.0002

0.0001

<0.0002

0.0003

0.0008

0.0005



Shapiro-Wilk Normality Test
Constituent: Chloride    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

19.3

22.7

28

25.9

17.4

15.4

15.8

15.2

16.4

17.3

27.3

26.2

14.9

15.1

15.2

15.6

20.6

23.8

27.2

29.7

19.6

20

20.2

21.1

17.8

15.7

24.9

26.6

18.2

17.9

23.8

19.6



Shapiro-Wilk Normality Test
Constituent: Chromium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0061

0.006

0.0038

<0.0009

0.0329

<0.0002

<0.0002

<0.0002

0.0078

0.0026

0.0157

0.017

0.0168

<0.0002

<0.0002

<0.0002

0.0361

0.0209

0.0009

0.0142

<0.0009

<0.0002

<0.0002

<0.0002

0.012

0.0027

0.0012

0.0131

<0.0009

<0.0002

<0.0002

<0.0002



Shapiro-Wilk Normality Test
Constituent: Cobalt    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.0009

0.0005

0.0003

0.0005

<0.0009

<0.0009

<0.0009

0.0006

0.0005

0.0007

0.0007

0.0007

<0.0009

<0.0009

<0.0009

0.0012

0.0012

0.0025

0.0008

0.0003

<0.0009

<0.0009

<0.0009

0.0005

0.0004

0.0004

0.0007

0.0002

<0.0009

<0.0009

<0.0009



Shapiro-Wilk Normality Test
Constituent: Copper    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0099

0.0106

0.0036

0.0014

0.001

0.0018

0.0012

0.0005

0.0032

0.0019

0.0025

0.0017

0.0029

0.0014

0.0018

0.0016

2.56

0.631

0.0033

0.033

0.0043

0.0162

0.0113

0.0032

0.764

0.0248

0.016

0.0047

0.0054

0.0017

0.0015

0.0012



Shapiro-Wilk Normality Test
Constituent: Iron    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

1.29

1.65

0.702

0.741

0.496

0.638

0.28

0.146

0.819

0.373

0.522

1.49

3.34

0.492

0.445

0.271

0.668

1.02

25.6

1.29

18.5

2.05

3.38

1.21

<0.038

0.252

0.132

0.552

0.13

0.256

1.35

0.118



Shapiro-Wilk Normality Test
Constituent: Lead    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0013

<0.0002

<0.0002

<0.0002

0.0003

0.0003

<0.0002

0.0003

0.0006

0.0002

0.0004

0.0005

<0.0002

0.0003

<0.0002

0.0008

0.0014

0.0004

0.0003

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0006

0.0002

<0.0002

<0.0002

<0.0002

0.0033

<0.0002



Shapiro-Wilk Normality Test
Constituent: Magnesium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

52.9

56.7

53.4

49.9

30.2

49.8

47.2

46.9

42.1

42.5

38.1

40.4

38.5

41.7

41.7

41.3

35.7

37.2

51.4

34.6

39.4

38.2

39.1

38.3

3.87

21.5

20.2

25.3

26.7

43.2

48

46.9



Shapiro-Wilk Normality Test
Constituent: Manganese    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0578

0.0795

0.0633

0.0513

0.0531

0.0456

0.0434

0.0425

0.0787

0.0839

0.0871

0.0849

0.0961

0.0769

0.0844

0.0833

0.0548

0.0588

0.414

0.0965

0.19

0.113

0.139

0.126

0.003

0.0135

0.0076

0.0157

0.0079

0.0033

0.0257

0.0092



Shapiro-Wilk Normality Test
Constituent: Mercury    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<2E-05

6E-05

<2E-05

<2E-05

2E-05

6E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

<2E-05

6E-05

3E-05

<2E-05

3E-05

<2E-05

7E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

5E-05

<2E-05

0.00013

<2E-05

<2E-05

<2E-05

8E-05

<2E-05

5E-05



Shapiro-Wilk Normality Test
Constituent: Molybdenum    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0073

0.0067

0.0022

0.0021

0.0009

0.0005

0.0002

0.0001

0.0067

0.0057

0.0036

0.0024

0.0036

0.0015

0.0016

0.0013

0.0937

0.0319

0.0006

0.0039

0.0005

0.0031

0.0019

0.001

0.023

0.0022

0.0029

0.0053

0.0048

0.0073

0.0082

0.0076



Shapiro-Wilk Normality Test
Constituent: Nickel    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0069

0.0078

0.0055

0.0045

0.0156

0.003

0.0039

0.0027

0.0074

0.0072

0.0112

0.0128

0.0119

0.0032

0.0045

0.0033

0.0254

0.0246

0.0088

0.0135

0.0034

0.0073

0.0075

0.0055

0.0091

0.0058

0.0054

0.0124

0.005

0.0068

0.0121

0.0119



Shapiro-Wilk Normality Test
Constituent: Selenium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0002

0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0004

0.0006

0.0002

<0.0002

<0.0002

0.0004

<0.0002

0.0007

0.0012

<0.0002

<0.0002

<0.0002

<0.0002

0.0003

<0.0002

0.0009

0.0013

0.001

0.0006

0.0011

<0.0002

<0.0002

<0.0002



Shapiro-Wilk Normality Test
Constituent: Silver    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012

<0.0012



Shapiro-Wilk Normality Test
Constituent: Sulfate    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

126

103

100

56.9

32.2

21.6

14.3

10.5

39.5

37.3

69

34.1

10.5

25.8

26.6

28.5

92.3

82.6

0.7

69.3

0.3

49.4

22.5

40

18

17.1

53.4

118

147

275

385

422



Shapiro-Wilk Normality Test
Constituent: Thallium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

<0.0002

0.0002

0.0007

0.0018

<0.0002

<0.0002

<0.0002

0.0012

<0.0002

0.0007

0.0005

0.0005

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0003

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0006

0.0008

0.0014

0.0011



Shapiro-Wilk Normality Test
Constituent: Vanadium    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0034

0.0007

0.0118

0.0007

0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0109

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0027

0.0033

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0096

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007



Shapiro-Wilk Normality Test
Constituent: Zinc    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.245

0.0122

0.0035

0.0036

0.0029

0.0053

0.009

0.0016

0.0088

0.005

0.0043

0.0083

0.0091

0.0052

0.008

0.0054

0.134

0.0742

0.0088

0.0286

0.0136

0.0179

0.0137

0.0061

0.0203

0.0098

0.009

0.0686

0.0166

0.0065

0.0104

0.0039
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Well#1 residuals

Constituent: Antimony    Analysis Run 2/7/2011 3:41 PM    View: Normality

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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Attachment H 

Sanitas™ Sen’s Slope/Mann-Kendall Summary Table, Graphs, and Data 
Tables 

  



 



Constituent Well Slope Mann-K. Critical Sig. N Alpha

Antimony (mg/L) Well#1 -0.00... -10 -21 No 8 0.01

Antimony (mg/L) Well#2 0.000... 6 21 No 8 0.01

Antimony (mg/L) Well#3 -0.0036 -12 -21 No 8 0.01

Antimony (mg/L) Well#4 -0.0013 -11 -21 No 8 0.01

Arsenic (mg/L) Well#1 0.002177 13 21 No 8 0.01

Arsenic (mg/L) Well#2 -0.00... -5 -21 No 8 0.01

Arsenic (mg/L) Well#3 -0.00... -6 -21 No 8 0.01

Arsenic (mg/L) Well#4 -0.00... -13 -21 No 8 0.01

Barium (mg/L) Well#1 0.6627 28 21 Yes 8 0.01

Barium (mg/L) Well#2 0.1178 20 21 No 8 0.01

Barium (mg/L) Well#3 0.04776 6 21 No 8 0.01

Barium (mg/L) Well#4 -0.1494 -20 -21 No 8 0.01

Beryllium (mg/L) Well#1 -0.00... -11 -21 No 8 0.01

Beryllium (mg/L) Well#2 -0.00... -11 -21 No 8 0.01

Beryllium (mg/L) Well#3 -0.00... -10 -21 No 8 0.01

Beryllium (mg/L) Well#4 -0.00... -21 -21 No 8 0.01

Boron (mg/L) Well#1 0.01338 11 21 No 8 0.01

Boron (mg/L) Well#2 0.01017 5 21 No 8 0.01

Boron (mg/L) Well#3 0.01829 7 21 No 8 0.01

Boron (mg/L) Well#4 0.1178 18 21 No 8 0.01

Cadmium (mg/L) Well#1 0 6 21 No 8 0.01

Cadmium (mg/L) Well#2 0 5 21 No 8 0.01

Cadmium (mg/L) Well#3 0 5 21 No 8 0.01

Cadmium (mg/L) Well#4 0.000... 13 21 No 8 0.01

Chloride (mg/L) Well#1 -12.51 -16 -21 No 8 0.01

Chloride (mg/L) Well#2 -3.317 -6 -21 No 8 0.01

Chloride (mg/L) Well#3 -1.15 -2 -21 No 8 0.01

Chloride (mg/L) Well#4 4.531 6 21 No 8 0.01

Chromium (mg/L) Well#1 -0.01158 -17 -21 No 8 0.01

Chromium (mg/L) Well#2 -0.00... -9 -21 No 8 0.01

Chromium (mg/L) Well#3 -0.04719 -23 -21 Yes 8 0.01

Chromium (mg/L) Well#4 -0.00... -19 -21 No 8 0.01

Cobalt (mg/L) Well#1 -0.00... -14 -21 No 8 0.01

Cobalt (mg/L) Well#2 -0.00... -10 -21 No 8 0.01

Cobalt (mg/L) Well#3 -0.00... -14 -21 No 8 0.01

Cobalt (mg/L) Well#4 0 0 21 No 8 0.01

Copper (mg/L) Well#1 -0.01234 -20 -21 No 8 0.01

Copper (mg/L) Well#2 -0.00... -14 -21 No 8 0.01

Copper (mg/L) Well#3 -0.2409 -16 -21 No 8 0.01

Copper (mg/L) Well#4 -0.05679 -26 -21 Yes 8 0.01

Iron (mg/L) Well#1 -1.981 -22 -21 Yes 8 0.01

Iron (mg/L) Well#2 -0.5954 -8 -21 No 8 0.01

Iron (mg/L) Well#3 1.994 6 21 No 8 0.01

Iron (mg/L) Well#4 0.4217 6 21 No 8 0.01

Lead (mg/L) Well#1 -0.00... -7 -21 No 8 0.01

Lead (mg/L) Well#2 -0.00... -10 -21 No 8 0.01

Lead (mg/L) Well#3 -0.00126 -16 -21 No 8 0.01

Lead (mg/L) Well#4 0 -2 -21 No 8 0.01

Magnesium (mg/L) Well#1 -15.32 -18 -21 No 8 0.01

Magnesium (mg/L) Well#2 -0.9034 -3 -21 No 8 0.01

Sen's Slope/Mann-Kendall
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:52 PM



Constituent Well Slope Mann-K. Critical Sig. N Alpha

Page 2

Magnesium (mg/L) Well#3 3.75 6 21 No 8 0.01

Magnesium (mg/L) Well#4 69.29 24 21 Yes 8 0.01

Manganese (mg/L) Well#1 -0.04049 -22 -21 Yes 8 0.01

Manganese (mg/L) Well#2 -0.00... 0 21 No 8 0.01

Manganese (mg/L) Well#3 0.1308 10 21 No 8 0.01

Manganese (mg/L) Well#4 0.00822 8 21 No 8 0.01

Mercury (mg/L) Well#1 0 -1 -21 No 8 0.01

Mercury (mg/L) Well#2 0 1 21 No 8 0.01

Mercury (mg/L) Well#3 0 3 21 No 8 0.01

Mercury (mg/L) Well#4 0 2 21 No 8 0.01

Molybdenum (mg/L) Well#1 -0.00... -28 -21 Yes 8 0.01

Molybdenum (mg/L) Well#2 -0.00... -23 -21 Yes 8 0.01

Molybdenum (mg/L) Well#3 -0.02946 -14 -21 No 8 0.01

Molybdenum (mg/L) Well#4 0.01092 10 21 No 8 0.01

Nickel (mg/L) Well#1 -0.00... -16 -21 No 8 0.01

Nickel (mg/L) Well#2 -0.00... -8 -21 No 8 0.01

Nickel (mg/L) Well#3 -0.03379 -18 -21 No 8 0.01

Nickel (mg/L) Well#4 0.005319 4 21 No 8 0.01

Selenium (mg/L) Well#1 0 -5 -21 No 8 0.01

Selenium (mg/L) Well#2 0 -5 -21 No 8 0.01

Selenium (mg/L) Well#3 0 -8 -21 No 8 0.01

Selenium (mg/L) Well#4 -0.00... -15 -21 No 8 0.01

Sulfate (mg/L) Well#1 -223.4 -28 -21 Yes 8 0.01

Sulfate (mg/L) Well#2 -25.99 -12 -21 No 8 0.01

Sulfate (mg/L) Well#3 -92.83 -12 -21 No 8 0.01

Sulfate (mg/L) Well#4 758.9 26 21 Yes 8 0.01

Thallium (mg/L) Well#1 0 0 21 No 8 0.01

Thallium (mg/L) Well#2 -0.00... -15 -21 No 8 0.01

Thallium (mg/L) Well#3 0 1 21 No 8 0.01

Thallium (mg/L) Well#4 0.002047 23 21 Yes 8 0.01

Vanadium (mg/L) Well#1 -0.00... -18 -21 No 8 0.01

Vanadium (mg/L) Well#2 0 -3 -21 No 8 0.01

Vanadium (mg/L) Well#3 0 -7 -21 No 8 0.01

Vanadium (mg/L) Well#4 0 -3 -21 No 8 0.01

Zinc (mg/L) Well#1 -0.0148 -12 -21 No 8 0.01

Zinc (mg/L) Well#2 -0.00... 0 21 No 8 0.01

Zinc (mg/L) Well#3 -0.1182 -16 -21 No 8 0.01

Zinc (mg/L) Well#4 -0.01447 -12 -21 No 8 0.01

Sen's Slope/Mann-Kendall
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:52 PM
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Antimony    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.001581
units per year.

Mann-Kendall
statistic = -10
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Antimony    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.0009163
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Antimony    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0036
units per year.

Mann-Kendall
statistic = -12
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Antimony    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0013
units per year.

Mann-Kendall
statistic = -11
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator
Well#1

Constituent: Arsenic    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.002177
units per year.

Mann-Kendall
statistic = 13
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Sen's Slope Estimator
Well#2

Constituent: Arsenic    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0004599
units per year.

Mann-Kendall
statistic = -5
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Arsenic    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.002087
units per year.

Mann-Kendall
statistic = -6
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator
Well#4

Constituent: Arsenic    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.002548
units per year.

Mann-Kendall
statistic = -13
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.



0

0.1

0.2

0.3

0.4

0.5

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Barium    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.6627
units per year.

Mann-Kendall
statistic = 28
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Barium    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.1178
units per year.

Mann-Kendall
statistic = 20
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Barium    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.04776
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Barium    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.1494
units per year.

Mann-Kendall
statistic = -20
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Beryllium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0002158
units per year.

Mann-Kendall
statistic = -11
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Sen's Slope Estimator
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Constituent: Beryllium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0002158
units per year.

Mann-Kendall
statistic = -11
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Beryllium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0002158
units per year.

Mann-Kendall
statistic = -10
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Constituent: Beryllium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0009567
units per year.

Mann-Kendall
statistic = -21
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Well#1

Constituent: Boron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.01338
units per year.

Mann-Kendall
statistic = 11
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Boron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.01017
units per year.

Mann-Kendall
statistic = 5
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Boron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.01829
units per year.

Mann-Kendall
statistic = 7
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Boron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.1178
units per year.

Mann-Kendall
statistic = 18
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Sen's Slope Estimator
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Constituent: Cadmium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Constituent: Cadmium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 5
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Constituent: Cadmium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 5
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Constituent: Cadmium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.0007599
units per year.

Mann-Kendall
statistic = 13
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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Constituent: Chloride    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -12.51
units per year.

Mann-Kendall
statistic = -16
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Chloride    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -3.317
units per year.

Mann-Kendall
statistic = -6
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Well#3

Constituent: Chloride    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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g/

L

n = 8

Slope = -1.15
units per year.

Mann-Kendall
statistic = -2
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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Constituent: Chloride    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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g/
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n = 8

Slope = 4.531
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Chromium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.01158
units per year.

Mann-Kendall
statistic = -17
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Chromium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.006691
units per year.

Mann-Kendall
statistic = -9
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

-0.02

-0.008

0.004

0.016

0.028

0.04

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Chromium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.04719
units per year.

Mann-Kendall
statistic = -23
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

-0.0008

0.00336

0.00752

0.01168

0.01584

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Chromium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.005723
units per year.

Mann-Kendall
statistic = -19
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Cobalt    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0003761
units per year.

Mann-Kendall
statistic = -14
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Cobalt    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0001338
units per year.

Mann-Kendall
statistic = -10
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Cobalt    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.001571
units per year.

Mann-Kendall
statistic = -14
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Cobalt    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 0
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.



-0.002

0.0024

0.0068

0.0112

0.0156

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Copper    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.01234
units per year.

Mann-Kendall
statistic = -20
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Copper    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.002025
units per year.

Mann-Kendall
statistic = -14
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Copper    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.2409
units per year.

Mann-Kendall
statistic = -16
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

-0.02

0.144
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0.8

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Copper    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.05679
units per year.

Mann-Kendall
statistic = -26
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Iron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -1.981
units per year.

Mann-Kendall
statistic = -22
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Iron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.5954
units per year.

Mann-Kendall
statistic = -8
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Iron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 1.994
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Iron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.4217
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.001
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0.003
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0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Lead    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0005126
units per year.

Mann-Kendall
statistic = -7
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.001
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0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Lead    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0004125
units per year.

Mann-Kendall
statistic = -10
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Lead    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.00126
units per year.

Mann-Kendall
statistic = -16
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Lead    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -2
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Magnesium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -15.32
units per year.

Mann-Kendall
statistic = -18
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Magnesium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.9034
units per year.

Mann-Kendall
statistic = -3
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Magnesium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 3.75
units per year.

Mann-Kendall
statistic = 6
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Magnesium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 69.29
units per year.

Mann-Kendall
statistic = 24
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Manganese    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.04049
units per year.

Mann-Kendall
statistic = -22
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Manganese    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.000008567
units per year.

Mann-Kendall
statistic = 0
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Manganese    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.1308
units per year.

Mann-Kendall
statistic = 10
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.006

0.012

0.018

0.024

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Manganese    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.00822
units per year.

Mann-Kendall
statistic = 8
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).



0

0.001

0.002

0.003

0.004
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Mercury    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -1
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Mercury    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 1
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Mercury    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 3
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Mercury    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 2
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Molybdenum    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.009503
units per year.

Mann-Kendall
statistic = -28
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

0

0.0014

0.0028

0.0042

0.0056

0.007

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Molybdenum    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.009538
units per year.

Mann-Kendall
statistic = -23
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

-0.006

0.0152

0.0364

0.0576

0.0788

0.1

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Molybdenum    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.02946
units per year.

Mann-Kendall
statistic = -14
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.006

0.012

0.018

0.024

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Molybdenum    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.01092
units per year.

Mann-Kendall
statistic = 10
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).



0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Nickel    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.009057
units per year.

Mann-Kendall
statistic = -16
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Nickel    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.007565
units per year.

Mann-Kendall
statistic = -8
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

-0.002

0.0044

0.0108

0.0172

0.0236

0.03

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Nickel    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.03379
units per year.

Mann-Kendall
statistic = -18
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Nickel    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.005319
units per year.

Mann-Kendall
statistic = 4
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).



0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Selenium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -5
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Selenium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -5
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Selenium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -8
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Selenium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.002035
units per year.

Mann-Kendall
statistic = -15
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Sulfate    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -223.4
units per year.

Mann-Kendall
statistic = -28
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

0

14

28

42

56

70

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Sulfate    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -25.99
units per year.

Mann-Kendall
statistic = -12
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Sulfate    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -92.83
units per year.

Mann-Kendall
statistic = -12
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

-90
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382
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Sulfate    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 758.9
units per year.

Mann-Kendall
statistic = 26
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).



0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Thallium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 0
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Thallium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.001678
units per year.

Mann-Kendall
statistic = -15
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Thallium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = 1
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Thallium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.002047
units per year.

Mann-Kendall
statistic = 23
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.



0

0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Vanadium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.001817
units per year.

Mann-Kendall
statistic = -18
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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0.004

0.008

0.012

0.016

0.02

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Vanadium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -3
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

0

0.001
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0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Vanadium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -7
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Vanadium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0
units per year.

Mann-Kendall
statistic = -3
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.



0
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6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#1

Constituent: Zinc    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0148
units per year.

Mann-Kendall
statistic = -12
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.002

0.004

0.006

0.008

0.01

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#2

Constituent: Zinc    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.0003326
units per year.

Mann-Kendall
statistic = 0
critical = 21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

-0.02
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0.112

0.156

0.2

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#3

Constituent: Zinc    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.1182
units per year.

Mann-Kendall
statistic = -16
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).

0

0.014

0.028

0.042

0.056

0.07

6/21/10 8/1/10 9/11/10 10/22/10 12/2/10 1/13/11

Sen's Slope Estimator
Well#4

Constituent: Zinc    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.01447
units per year.

Mann-Kendall
statistic = -12
critical = -21

Trend not sig-
nificant at 99%
confidence level
(α = 0.005 per
tail).



Sen's Slope Estimator
Constituent: Antimony    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0038

0.0009

<0.0002

0.0041

<0.0002

<0.0002

<0.0002

0.0011

0.0029

0.0021

0.0014

0.0027

0.0022

0.0025

0.0023

0.0018

0.0047

0.0008

0.0017

<0.0002

0.0018

0.0013

<0.0002

0.0002

0.0014

0.0012

0.0018

0.0013

<0.0002

<0.0002

<0.0002



Sen's Slope Estimator
Constituent: Arsenic    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.001

0.0049

0.0007

0.0009

0.0012

0.0017

0.002

0.0021

0.0016

0.0019

0.0016

0.0015

0.0012

0.0024

0.0018

0.0017

<0.0003

0.0036

0.0006

0.0026

<0.0003

0.0017

<0.0003

0.0025

0.0009

0.0017

<0.0003

0.0006

<0.0003

0.0011

<0.0003



Sen's Slope Estimator
Constituent: Barium    Analysis Run 2/7/2011 3:49 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0663

0.0749

0.116

0.186

0.262

0.336

0.37

0.394

0.0636

0.0673

0.077

0.0971

0.197

0.11

0.126

0.121

0.0486

0.0512

0.153

0.51

0.208

0.0689

0.0979

0.0752

0.138

0.132

0.136

0.112

0.133

0.0484

0.0808

0.0397



Sen's Slope Estimator
Constituent: Beryllium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0002

0.0003

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05



Sen's Slope Estimator
Constituent: Boron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.047

0.048

0.05

0.092

0.035

0.049

0.05

0.062

0.064

0.069

0.071

0.134

0.08

0.06

0.069

0.074

0.043

0.048

0.065

0.087

0.058

0.067

0.051

0.058

0.011

0.013

0.026

0.076

0.046

0.071

0.067

0.073



Sen's Slope Estimator
Constituent: Cadmium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

0.0003

<0.0002

<0.0002

<0.0002

0.0003

0.0002

0.0002

<0.0002

0.0004

<0.0002

<0.0002

<0.0002

0.0003

0.0003

0.0002

<0.0002

0.0005

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0003

<0.0002

0.0003

<0.0002

0.0001

<0.0002

0.0003

0.0008

0.0005



Sen's Slope Estimator
Constituent: Chloride    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

19.3

22.7

28

25.9

17.4

15.4

15.8

15.2

16.4

17.3

27.3

26.2

14.9

15.1

15.2

15.6

20.6

23.8

27.2

29.7

19.6

20

20.2

21.1

17.8

15.7

24.9

26.6

18.2

17.9

23.8

19.6



Sen's Slope Estimator
Constituent: Chromium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0061

0.006

0.0038

<0.0009

0.0329

<0.0002

<0.0002

<0.0002

0.0078

0.0026

0.0157

0.017

0.0168

<0.0002

<0.0002

<0.0002

0.0361

0.0209

0.0009

0.0142

<0.0009

<0.0002

<0.0002

<0.0002

0.012

0.0027

0.0012

0.0131

<0.0009

<0.0002

<0.0002

<0.0002



Sen's Slope Estimator
Constituent: Cobalt    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0007

0.0009

0.0005

0.0003

0.0005

<0.0009

<0.0009

<0.0009

0.0006

0.0005

0.0007

0.0007

0.0007

<0.0009

<0.0009

<0.0009

0.0012

0.0012

0.0025

0.0008

0.0003

<0.0009

<0.0009

<0.0009

0.0005

0.0004

0.0004

0.0007

0.0002

<0.0009

<0.0009

<0.0009



Sen's Slope Estimator
Constituent: Copper    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0099

0.0106

0.0036

0.0014

0.001

0.0018

0.0012

0.0005

0.0032

0.0019

0.0025

0.0017

0.0029

0.0014

0.0018

0.0016

2.56

0.631

0.0033

0.033

0.0043

0.0162

0.0113

0.0032

0.764

0.0248

0.016

0.0047

0.0054

0.0017

0.0015

0.0012



Sen's Slope Estimator
Constituent: Iron    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

1.29

1.65

0.702

0.741

0.496

0.638

0.28

0.146

0.819

0.373

0.522

1.49

3.34

0.492

0.445

0.271

0.668

1.02

25.6

1.29

18.5

2.05

3.38

1.21

<0.038

0.252

0.132

0.552

0.13

0.256

1.35

0.118



Sen's Slope Estimator
Constituent: Lead    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0008

0.0013

<0.0002

<0.0002

<0.0002

0.0003

0.0003

<0.0002

0.0003

0.0006

0.0002

0.0004

0.0005

<0.0002

0.0003

<0.0002

0.0008

0.0014

0.0004

0.0003

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0006

0.0002

<0.0002

<0.0002

<0.0002

0.0033

<0.0002



Sen's Slope Estimator
Constituent: Magnesium    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

52.9

56.7

53.4

49.9

30.2

49.8

47.2

46.9

42.1

42.5

38.1

40.4

38.5

41.7

41.7

41.3

35.7

37.2

51.4

34.6

39.4

38.2

39.1

38.3

3.87

21.5

20.2

25.3

26.7

43.2

48

46.9



Sen's Slope Estimator
Constituent: Manganese    Analysis Run 2/7/2011 3:50 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0578

0.0795

0.0633

0.0513

0.0531

0.0456

0.0434

0.0425

0.0787

0.0839

0.0871

0.0849

0.0961

0.0769

0.0844

0.0833

0.0548

0.0588

0.414

0.0965

0.19

0.113

0.139

0.126

0.003

0.0135

0.0076

0.0157

0.0079

0.0033

0.0257

0.0092



Sen's Slope Estimator
Constituent: Mercury    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<2E-05

6E-05

<2E-05

<2E-05

2E-05

6E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

<2E-05

6E-05

3E-05

<2E-05

3E-05

<2E-05

7E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

5E-05

<2E-05

0.00013

<2E-05

<2E-05

<2E-05

8E-05

<2E-05

5E-05



Sen's Slope Estimator
Constituent: Molybdenum    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0073

0.0067

0.0022

0.0021

0.0009

0.0005

0.0002

0.0001

0.0067

0.0057

0.0036

0.0024

0.0036

0.0015

0.0016

0.0013

0.0937

0.0319

0.0006

0.0039

0.0005

0.0031

0.0019

0.001

0.023

0.0022

0.0029

0.0053

0.0048

0.0073

0.0082

0.0076



Sen's Slope Estimator
Constituent: Nickel    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0069

0.0078

0.0055

0.0045

0.0156

0.003

0.0039

0.0027

0.0074

0.0072

0.0112

0.0128

0.0119

0.0032

0.0045

0.0033

0.0254

0.0246

0.0088

0.0135

0.0034

0.0073

0.0075

0.0055

0.0091

0.0058

0.0054

0.0124

0.005

0.0068

0.0121

0.0119



Sen's Slope Estimator
Constituent: Selenium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0002

0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0004

0.0006

0.0002

<0.0002

<0.0002

0.0004

<0.0002

0.0007

0.0012

<0.0002

<0.0002

<0.0002

<0.0002

0.0003

<0.0002

0.0009

0.0013

0.001

0.0006

0.0011

<0.0002

<0.0002

<0.0002



Sen's Slope Estimator
Constituent: Sulfate    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

126

103

100

56.9

32.2

21.6

14.3

10.5

39.5

37.3

69

34.1

10.5

25.8

26.6

28.5

92.3

82.6

0.7

69.3

0.3

49.4

22.5

40

18

17.1

53.4

118

147

275

385

422



Sen's Slope Estimator
Constituent: Thallium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

<0.0002

<0.0002

0.0002

0.0007

0.0018

<0.0002

<0.0002

<0.0002

0.0012

<0.0002

0.0007

0.0005

0.0005

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0003

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0006

0.0008

0.0014

0.0011



Sen's Slope Estimator
Constituent: Vanadium    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.0034

0.0007

0.0118

0.0007

0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0109

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0027

0.0033

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0096

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007



Sen's Slope Estimator
Constituent: Zinc    Analysis Run 2/7/2011 3:51 PM    View: MannKendall

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#3 Well#4

0.245

0.0122

0.0035

0.0036

0.0029

0.0053

0.009

0.0016

0.0088

0.005

0.0043

0.0083

0.0091

0.0052

0.008

0.0054

0.134

0.0742

0.0088

0.0286

0.0136

0.0179

0.0137

0.0061

0.0203

0.0098

0.009

0.0686

0.0166

0.0065

0.0104

0.0039



Attachment I 

Sanitas™ Confidence Interval Summary Table, Graphs, and Data Tables 

  



 



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Antimony (mg/L) Well#1 0.0041 0.0001 0.006 No 8 0.00125 0.0017 50 None No 0.004 NP (normality)

Antimony (mg/L) Well#2 0.002806 0.001494 0.006 No 8 0.00215 0.0006188 0 None No 0.01 Param.

Antimony (mg/L) Well#3 0.0047 0.0001 0.006 No 8 0.001537 0.001459 25 None No 0.004 NP (normality)

Antimony (mg/L) Well#4 0.0018 0.0001 0.006 No 8 0.000775 0.0007166 37.5 None No 0.004 NP (normality)

Arsenic (mg/L) Well#1 0.0049 0.0007 0.01 No 8 0.001638 0.001398 0 None No 0.004 NP (normality)

Arsenic (mg/L) Well#2 0.002159 0.001366 0.01 No 8 0.001763 0.0003739 0 None No 0.01 Param.

Arsenic (mg/L) Well#3 0.00249 -0.00004639 0.01 No 8 0.001222 0.001197 37.5 Kapla... No 0.01 Param.

Arsenic (mg/L) Well#4 0.001747 0.0001783 0.01 No 8 0.000... 0.0007398 37.5 Kapla... No 0.01 Param.

Barium (mg/L) Well#2 0.1533 0.06148 2 No 8 0.1074 0.0433 0 None No 0.01 Param.

Barium (mg/L) Well#3 0.51 0.0486 2 No 8 0.1516 0.1549 0 None No 0.004 NP (normality)

Barium (mg/L) Well#4 0.138 0.0397 2 No 8 0.1025 0.04073 0 None No 0.004 NP (normality)

Beryllium (mg/L) Well#1 0.0004 0.000025 0.004 No 8 0.000... 0.0001395 62.5 None No 0.004 NP (NDs)

Beryllium (mg/L) Well#2 0.0004 0.000025 0.004 No 8 0.000... 0.0001395 62.5 None No 0.004 NP (NDs)

Beryllium (mg/L) Well#3 0.0006 0.000025 0.004 No 8 0.000... 0.0002089 62.5 None No 0.004 NP (NDs)

Beryllium (mg/L) Well#4 0.0006 0.000025 0.004 No 8 0.000... 0.0002142 50 None No 0.004 NP (normality)

Boron (mg/L) Well#1 0.092 0.035 1 No 8 0.05413 0.01695 0 None No 0.004 NP (normality)

Boron (mg/L) Well#2 0.134 0.06 1 No 8 0.07763 0.02356 0 None No 0.004 NP (normality)

Boron (mg/L) Well#3 0.0742 0.04505 1 No 8 0.05963 0.01375 0 None No 0.01 Param.

Boron (mg/L) Well#4 0.076 0.011 1 No 8 0.04788 0.02773 0 None No 0.004 NP (normality)

Cadmium (mg/L) Well#1 0.0003 0.0001 0.005 No 8 0.000175 0.0000... 50 None No 0.004 NP (normality)

Cadmium (mg/L) Well#2 0.0004 0.0001 0.005 No 8 0.0002 0.0001195 50 None No 0.004 NP (normality)

Cadmium (mg/L) Well#3 0.0005 0.0001 0.005 No 8 0.000... 0.0001847 50 None No 0.004 NP (normality)

Cadmium (mg/L) Well#4 0.0008 0.0001 0.005 No 8 0.000... 0.0002532 37.5 None No 0.004 NP (normality)

Chromium (mg/L) Well#1 0.0329 0.0001 0.1 No 8 0.006194 0.01111 50 None No 0.004 NP (normality)

Chromium (mg/L) Well#2 0.017 0.0001 0.1 No 8 0.007525 0.007859 37.5 None No 0.004 NP (normality)

Chromium (mg/L) Well#4 0.0131 0.0001 0.1 No 8 0.003719 0.005528 50 None No 0.004 NP (normality)

Cobalt (mg/L) Well#1 0.0007341 0.0002784 0.0021 No 8 0.000... 0.000215 37.5 Kapla... No 0.01 Param.

Cobalt (mg/L) Well#2 0.0007 0.00045 0.0021 No 8 0.000... 0.0001193 37.5 None No 0.004 NP (normality)

Cobalt (mg/L) Well#3 0.0025 0.0003 0.0021 No 8 0.000... 0.0007285 37.5 None No 0.004 NP (normality)

Cobalt (mg/L) Well#4 0.0006011 0.0001989 0.0021 No 8 0.0004 0.0001897 37.5 Kapla... No 0.01 Param.

Copper (mg/L) Well#1 0.0106 0.0005 1.3 No 8 0.00375 0.004118 0 None No 0.004 NP (normality)

Copper (mg/L) Well#2 0.002823 0.001427 1.3 No 8 0.002125 0.0006585 0 None No 0.01 Param.

Copper (mg/L) Well#3 2.56 0.0032 1.3 No 8 0.4078 0.8963 0 None No 0.004 NP (normality)

Lead (mg/L) Well#1 0.0013 0.0001 0.015 No 8 0.000... 0.000439 50 None No 0.004 NP (normality)

Lead (mg/L) Well#2 0.0004818 0.0001682 0.015 No 8 0.000325 0.0001479 25 Kapla... No 0.01 Param.

Lead (mg/L) Well#3 0.0014 0.0001 0.015 No 8 0.00045 0.0004504 37.5 None No 0.004 NP (normality)

Lead (mg/L) Well#4 0.0033 0.0001 0.015 No 8 0.000575 0.001115 62.5 None No 0.004 NP (NDs)

Manganese (mg/L) Well#2 0.09055 0.07828 0.3 No 8 0.08441 0.00579 0 None No 0.01 Param.

Manganese (mg/L) Well#3 0.414 0.0548 0.3 No 8 0.149 0.1156 0 None No 0.004 NP (normality)

Manganese (mg/L) Well#4 0.01867 0.00281 0.3 No 8 0.01074 0.007479 0 None No 0.01 Param.

Mercury (mg/L) Well#1 0.00006 0.00001 0.002 No 8 0.000... 0.0000... 62.5 None No 0.004 NP (NDs)

Mercury (mg/L) Well#2 0.00007 0.00001 0.002 No 8 0.000... 0.0000... 50 None No 0.004 NP (normality)

Mercury (mg/L) Well#3 0.00007 0.00001 0.002 No 8 0.00003 0.0000... 62.5 None No 0.004 NP (NDs)

Mercury (mg/L) Well#4 0.00013 0.00001 0.002 No 8 0.000... 0.0000... 62.5 None No 0.004 NP (NDs)

Molybdenum (mg/L) Well#3 0.0937 0.0005 0.04 No 8 0.01708 0.03272 0 None No 0.004 NP (normality)

Molybdenum (mg/L) Well#4 0.023 0.0022 0.04 No 8 0.007663 0.006568 0 None No 0.004 NP (normality)

Nickel (mg/L) Well#1 0.0156 0.0027 0.1 No 8 0.006238 0.004184 0 None No 0.004 NP (normality)

Nickel (mg/L) Well#2 0.01181 0.003561 0.1 No 8 0.007688 0.003893 0 None No 0.01 Param.

Nickel (mg/L) Well#3 0.0254 0.0034 0.1 No 8 0.012 0.00853 0 None No 0.004 NP (normality)

Nickel (mg/L) Well#4 0.0124 0.005 0.1 No 8 0.008563 0.003209 0 None No 0.004 NP (normality)

Confidence Interval
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:57 PM



Constituent Well Upper Lim. Lower Lim. Compliance Sig. N Mean Std. Dev. %NDs ND Adj. Transform Alpha Method

Page 2

Selenium (mg/L) Well#1 0.0004 0.0001 0.05 No 8 0.000... 0.0001061 62.5 None No 0.004 NP (NDs)

Selenium (mg/L) Well#2 0.0006 0.0001 0.05 No 8 0.00025 0.0001927 50 None No 0.004 NP (normality)

Selenium (mg/L) Well#3 0.0012 0.0001 0.05 No 8 0.000... 0.0004069 62.5 None No 0.004 NP (NDs)

Selenium (mg/L) Well#4 0.001132 0.0002427 0.05 No 8 0.000... 0.0004196 37.5 Kapla... No 0.01 Param.

Thallium (mg/L) Well#1 0.0018 0.0001 0.002 No 8 0.0004 0.0006024 62.5 None No 0.004 NP (NDs)

Thallium (mg/L) Well#2 0.0012 0.0001 0.002 No 8 0.000... 0.000398 50 None No 0.004 NP (normality)

Thallium (mg/L) Well#3 0.0003 0.0001 0.002 No 8 0.000... 0.0000744 75 None No 0.004 NP (NDs)

Vanadium (mg/L) Well#1 0.0118 0.00035 0.049 No 8 0.002294 0.003974 37.5 None No 0.004 NP (normality)

Vanadium (mg/L) Well#2 0.0109 0.00035 0.049 No 8 0.001669 0.00373 87.5 None No 0.004 NP (NDs)

Vanadium (mg/L) Well#3 0.0033 0.00035 0.049 No 8 0.001012 0.001237 75 None No 0.004 NP (NDs)

Vanadium (mg/L) Well#4 0.0096 0.00035 0.049 No 8 0.001506 0.00327 87.5 None No 0.004 NP (NDs)

Zinc (mg/L) Well#1 0.245 0.0016 2 No 8 0.03539 0.08477 0 None No 0.004 NP (normality)

Zinc (mg/L) Well#2 0.008843 0.004682 2 No 8 0.006763 0.001963 0 None No 0.01 Param.

Zinc (mg/L) Well#3 0.134 0.0061 2 No 8 0.03711 0.04483 0 None No 0.004 NP (normality)

Zinc (mg/L) Well#4 0.0686 0.0039 2 No 8 0.01814 0.02106 0 None No 0.004 NP (normality)

Confidence Interval
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:57 PM



0

0.0014

0.0028

0.0042

0.0056

0.007

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Antimony    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
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————————————————————————————————————————————————————————————————Limit = 0.006

-0.01

-0.005

0

0.005

0.01

0.015

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Arsenic    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8

W
ell#3

n=8 Kaplan-M
eier

W
ell#4

n=8 Kaplan-M
eier

————————————————————————————————————————————————————————————————Limit = 0.01

0

0.6

1.2

1.8

2.4

3

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Barium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#2

n=8

W
ell#3

n=8 NP(norm
ality) α=0.004

W
ell#4

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 2

0

0.001

0.002

0.003

0.004

0.005

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Beryllium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(NDs) α=0.004

W
ell#2

n=8 NP(NDs) α=0.004

W
ell#3

n=8 NP(NDs) α=0.004

W
ell#4

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 0.004



0

0.22

0.44

0.66

0.88

1.1

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Boron    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8 NP(norm
ality) α=0.004

W
ell#3

n=8

W
ell#4

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 1

0

0.0012

0.0024

0.0036

0.0048

0.006

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Cadmium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8 NP(norm
ality) α=0.004

W
ell#3

n=8 NP(norm
ality) α=0.004

W
ell#4

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 0.005

0

0.03

0.06

0.09

0.12

0.15

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Chromium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8 NP(norm
ality) α=0.004

W
ell#4

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 0.1

0

0.0008

0.0016

0.0024

0.0032

0.004

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Cobalt    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 Kaplan-M
eier

W
ell#2

n=8 NP(norm
ality) α=0.004

W
ell#3

n=8 NP(norm
ality) α=0.004

W
ell#4

n=8 Kaplan-M
eier

————————————————————————————————————————————————————————————————Limit = 0.0021



0

0.8

1.6

2.4

3.2

4

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Copper    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8

W
ell#3

n=8 NP(norm
ality) α=0.004

————————————————————————————————————————————————————————————————Limit = 1.3

0

0.004

0.008

0.012

0.016

0.02

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Lead    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
ell#2

n=8 Kaplan-M
eier

W
ell#3

n=8 NP(norm
ality) α=0.004

W
ell#4

n=8 NP(NDs) α=0.004

————————————————————————————————————————————————————————————————Limit = 0.015

0

0.12

0.24

0.36

0.48

0.6

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Manganese    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#2
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W
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n=8 NP(norm
ality) α=0.004

W
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————————————————————————————————————————————————————————————————Limit = 0.3

0

0.0006

0.0012

0.0018

0.0024

0.003

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Mercury    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

W
ell#1

n=8 NP(NDs) α=0.004

W
ell#2

n=8 NP(norm
ality) α=0.004
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n=8 NP(NDs) α=0.004

W
ell#4

n=8 NP(NDs) α=0.004

————————————————————————————————————————————————————————————————Limit = 0.002



0

0.03
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0.09
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0.15

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Molybdenum    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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g/

L

W
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n=8 NP(norm
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————————————————————————————————————————————————————————————————Limit = 0.04
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0.09

0.12

0.15

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Nickel    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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g/

L

W
ell#1

n=8 NP(norm
ality) α=0.004

W
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W
ell#4

n=8 NP(norm
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————————————————————————————————————————————————————————————————Limit = 0.1

0

0.012

0.024

0.036

0.048

0.06

Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Selenium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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L
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eier

————————————————————————————————————————————————————————————————Limit = 0.05
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0.003

Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Thallium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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ell#1

n=8 NP(NDs) α=0.004
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————————————————————————————————————————————————————————————————Limit = 0.002
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Non-Parametric Confidence Interval
Compliance Limit is not exceeded.

Constituent: Vanadium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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Parametric and Non-Parametric (NP) Confidence Interval
Compliance Limit is not exceeded.  Per-well alpha = 0.01 except as noted.  Normality Test: Shapiro Wilk at Alpha = 0.1.

Constituent: Zinc    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG
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Confidence Interval
Constituent: Antimony, Arsenic, Barium, Beryllium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#1 Well#2 Well#3 Well#4 Well#1 Well#2 Well#3 Well#4 Well#2

0.0008

0.0038

0.0009

<0.0002

0.0041

<0.0002

<0.0002

<0.0002

0.0011

0.0029

0.0021

0.0014

0.0027

0.0022

0.0025

0.0023

0.0018

0.0047

0.0008

0.0017

<0.0002

0.0018

0.0013

<0.0002

0.0002

0.0014

0.0012

0.0018

0.0013

<0.0002

<0.0002

<0.0002

0.00125

0.0017

0.0041

0.0001

0.00215

0.0006188

0.002806

0.001494

0.001537

0.001459

0.0047

0.0001

0.000775

0.0007166

0.0018

0.0001

0.0007

0.001

0.0049

0.0007

0.0009

0.0012

0.0017

0.002

0.0021

0.0016

0.0019

0.0016

0.0015

0.0012

0.0024

0.0018

0.0017

<0.0003

0.0036

0.0006

0.0026

<0.0003

0.0017

<0.0003

0.0025

0.0009

0.0017

<0.0003

0.0006

<0.0003

0.0011

<0.0003

0.001638

0.001398

0.0049

0.0007

0.001763

0.0003739

0.002159

0.001366

0.001331

0.001296

0.00249

-4.639E-05

0.0009063

0.0008466

0.001747

0.0001783

0.0636

0.0673

0.077

0.0971

0.197

0.11

0.126

0.121

0.1074

0.0433

0.1533

0.06148



Confidence Interval
Constituent: Antimony, Arsenic, Barium, Beryllium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

Page 2

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#3 Well#4 Well#1 Well#2 Well#3 Well#4

0.0486

0.0512

0.153

0.51

0.208

0.0689

0.0979

0.0752

0.138

0.132

0.136

0.112

0.133

0.0484

0.0808

0.0397

0.1516

0.1549

0.51

0.0486

0.1025

0.04073

0.138

0.0397

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0002

0.0003

<5E-05

<5E-05

<5E-05

<5E-05

0.0006

0.0004

0.0002

0.0002

<5E-05

<5E-05

<5E-05

<5E-05

0.0001156

0.0001395

0.0004

2.5E-05

0.0001156

0.0001395

0.0004

2.5E-05

0.0001531

0.0002089

0.0006

2.5E-05

0.0001875

0.0002142

0.0006

2.5E-05



Confidence Interval
Constituent: Boron, Cadmium, Chromium, Cobalt    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#1 Well#2 Well#3 Well#4 Well#1 Well#2 Well#3 Well#4 Well#1

0.047

0.048

0.05

0.092

0.035

0.049

0.05

0.062

0.064

0.069

0.071

0.134

0.08

0.06

0.069

0.074

0.043

0.048

0.065

0.087

0.058

0.067

0.051

0.058

0.011

0.013

0.026

0.076

0.046

0.071

0.067

0.073

0.05413

0.01695

0.092

0.035

0.07763

0.02356

0.134

0.06

0.05963

0.01375

0.0742

0.04505

0.04788

0.02773

0.076

0.011

<0.0002

0.0003

<0.0002

<0.0002

<0.0002

0.0003

0.0002

0.0002

<0.0002

0.0004

<0.0002

<0.0002

<0.0002

0.0003

0.0003

0.0002

<0.0002

0.0005

<0.0002

<0.0002

<0.0002

0.0005

0.0004

0.0003

<0.0002

0.0003

<0.0002

0.0001

<0.0002

0.0003

0.0008

0.0005

0.000175

8.864E-05

0.0003

0.0001

0.0002

0.0001195

0.0004

0.0001

0.0002625

0.0001847

0.0005

0.0001

0.0002875

0.0002532

0.0008

0.0001

0.0061

0.006

0.0038

<0.0009

0.0329

<0.0002

<0.0002

<0.0002

0.006194

0.01111

0.0329

0.0001



Confidence Interval
Constituent: Boron, Cadmium, Chromium, Cobalt    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

Page 2

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#2 Well#4 Well#1 Well#2 Well#3 Well#4

0.0078

0.0026

0.0157

0.017

0.0168

<0.0002

<0.0002

<0.0002

0.012

0.0027

0.0012

0.0131

<0.0009

<0.0002

<0.0002

<0.0002

0.007525

0.007859

0.017

0.0001

0.003719

0.005528

0.0131

0.0001

0.0007

0.0009

0.0005

0.0003

0.0005

<0.0009

<0.0009

<0.0009

0.0006

0.0005

0.0007

0.0007

0.0007

<0.0009

<0.0009

<0.0009

0.0012

0.0012

0.0025

0.0008

0.0003

<0.0009

<0.0009

<0.0009

0.0005

0.0004

0.0004

0.0007

0.0002

<0.0009

<0.0009

<0.0009

0.0005312

0.000185

0.0007341

0.0002784

0.0005687

0.0001193

0.0007

0.00045

0.0009187

0.0007285

0.0025

0.0003

0.0004437

0.0001374

0.0006011

0.0001989



Confidence Interval
Constituent: Copper, Lead, Manganese, Mercury    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#1 Well#2 Well#3 Well#1 Well#2 Well#3 Well#4 Well#2 Well#3

0.0099

0.0106

0.0036

0.0014

0.001

0.0018

0.0012

0.0005

0.0032

0.0019

0.0025

0.0017

0.0029

0.0014

0.0018

0.0016

2.56

0.631

0.0033

0.033

0.0043

0.0162

0.0113

0.0032

0.00375

0.004118

0.0106

0.0005

0.002125

0.0006585

0.002823

0.001427

0.4078

0.8963

2.56

0.0032

0.0008

0.0013

<0.0002

<0.0002

<0.0002

0.0003

0.0003

<0.0002

0.0003

0.0006

0.0002

0.0004

0.0005

<0.0002

0.0003

<0.0002

0.0008

0.0014

0.0004

0.0003

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0006

0.0002

<0.0002

<0.0002

<0.0002

0.0033

<0.0002

0.0003875

0.000439

0.0013

0.0001

0.0003125

0.0001808

0.0004818

0.0001682

0.00045

0.0004504

0.0014

0.0001

0.000575

0.001115

0.0033

0.0001

0.0787

0.0839

0.0871

0.0849

0.0961

0.0769

0.0844

0.0833

0.0548

0.0588

0.414

0.0965

0.19

0.113

0.139

0.126

0.08441

0.00579

0.09055

0.07828

0.149

0.1156

0.414

0.0548



Confidence Interval
Constituent: Copper, Lead, Manganese, Mercury    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

Page 2

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#4 Well#1 Well#2 Well#3 Well#4

0.003

0.0135

0.0076

0.0157

0.0079

0.0033

0.0257

0.0092

0.01074

0.007479

0.01867

0.00281

<2E-05

6E-05

<2E-05

<2E-05

2E-05

6E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

<2E-05

6E-05

3E-05

<2E-05

3E-05

<2E-05

7E-05

<2E-05

<2E-05

<2E-05

7E-05

<2E-05

5E-05

<2E-05

0.00013

<2E-05

<2E-05

<2E-05

8E-05

<2E-05

5E-05

2.375E-05

2.264E-05

6E-05

1E-05

2.875E-05

2.416E-05

7E-05

1E-05

3E-05

2.828E-05

7E-05

1E-05

3.875E-05

4.518E-05

0.00013

1E-05



Confidence Interval
Constituent: Molybdenum, Nickel, Selenium, Thallium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#3 Well#4 Well#1 Well#2 Well#3 Well#4 Well#1 Well#2 Well#3

0.0937

0.0319

0.0006

0.0039

0.0005

0.0031

0.0019

0.001

0.023

0.0022

0.0029

0.0053

0.0048

0.0073

0.0082

0.0076

0.01708

0.03272

0.0937

0.0005

0.007663

0.006568

0.023

0.0022

0.0069

0.0078

0.0055

0.0045

0.0156

0.003

0.0039

0.0027

0.0074

0.0072

0.0112

0.0128

0.0119

0.0032

0.0045

0.0033

0.0254

0.0246

0.0088

0.0135

0.0034

0.0073

0.0075

0.0055

0.0091

0.0058

0.0054

0.0124

0.005

0.0068

0.0121

0.0119

0.006238

0.004184

0.0156

0.0027

0.007688

0.003893

0.01181

0.003561

0.012

0.00853

0.0254

0.0034

0.008563

0.003209

0.0124

0.005

0.0002

0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0004

<0.0002

<0.0002

0.0004

0.0006

0.0002

<0.0002

<0.0002

0.0004

<0.0002

0.0007

0.0012

<0.0002

<0.0002

<0.0002

<0.0002

0.0003

<0.0002

0.0001625

0.0001061

0.0004

0.0001

0.00025

0.0001927

0.0006

0.0001

0.0003375

0.0004069

0.0012

0.0001



Confidence Interval
Constituent: Molybdenum, Nickel, Selenium, Thallium    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

Page 2

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#4 Well#1 Well#2 Well#3

0.0009

0.0013

0.001

0.0006

0.0011

<0.0002

<0.0002

<0.0002

0.00065

0.0004957

0.001132

0.0002427

<0.0002

<0.0002

0.0002

0.0007

0.0018

<0.0002

<0.0002

<0.0002

0.0012

<0.0002

0.0007

0.0005

0.0005

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

<0.0002

0.0002

0.0003

<0.0002

<0.0002

<0.0002

0.0004

0.0006024

0.0018

0.0001

0.0004125

0.000398

0.0012

0.0001

0.0001375

7.44E-05

0.0003

0.0001



Confidence Interval
Constituent: Vanadium, Zinc    Analysis Run 2/7/2011 3:56 PM    View: CI

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Mean

Std. Dev.

Upper Lim.

Lower Lim.

Well#1 Well#2 Well#3 Well#4 Well#1 Well#2 Well#3 Well#4

0.0034

0.0007

0.0118

0.0007

0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0109

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0027

0.0033

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.0096

<0.0007

<0.0007

<0.0007

<0.0007

<0.0007

0.002294

0.003974

0.0118

0.00035

0.001669

0.00373

0.0109

0.00035

0.001012

0.001237

0.0033

0.00035

0.001506

0.00327

0.0096

0.00035

0.245

0.0122

0.0035

0.0036

0.0029

0.0053

0.009

0.0016

0.0088

0.005

0.0043

0.0083

0.0091

0.0052

0.008

0.0054

0.134

0.0742

0.0088

0.0286

0.0136

0.0179

0.0137

0.0061

0.0203

0.0098

0.009

0.0686

0.0166

0.0065

0.0104

0.0039

0.03539

0.08477

0.245

0.0016

0.006763

0.001963

0.008843

0.004682

0.03711

0.04483

0.134

0.0061

0.01814

0.02106

0.0686

0.0039



 



Attachment J 

Sanitas™ Theil-Sen Trend Lines Summary Table, Confidence Bands, and 
Data Tables 

 



 



Constituent Well Slope Mann-K. Critical Sig. N Alpha

Barium (mg/L) Well#1 0.6627 28 21 Yes 8 0.01

Chromium (mg/L) Well#3 -0.04719 -23 -21 Yes 8 0.01

Copper (mg/L) Well#4 -0.05679 -26 -21 Yes 8 0.01

Manganese (mg/L) Well#1 -0.04049 -22 -21 Yes 8 0.01

Molybdenum (mg/L) Well#1 -0.00... -28 -21 Yes 8 0.01

Molybdenum (mg/L) Well#2 -0.00... -23 -21 Yes 8 0.01

Thallium (mg/L) Well#4 0.002047 23 21 Yes 8 0.01

Sen's Slope/Mann-Kendall
Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo     Printed 2/7/2011, 3:59 PM



 



-0.11

0.032

0.174

0.316

0.458

0.6

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#1

Constituent: Barium    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.6627
units per year.

Mann-Kendall
statistic = 28
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

-0.06

-0.038

-0.016

0.006

0.028

0.05

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#3

Constituent: Chromium    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.04719
units per year.

Mann-Kendall
statistic = -23
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.

-0.7

-0.4

-0.1

0.2

0.5

0.8

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#4

Constituent: Copper    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.05679
units per year.

Mann-Kendall
statistic = -26
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

0

0.02

0.04

0.06

0.08

0.1

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#1

Constituent: Manganese    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.04049
units per year.

Mann-Kendall
statistic = -22
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).



-0.004

0.0008

0.0056

0.0104

0.0152

0.02

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#1

Constituent: Molybdenum    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.009503
units per year.

Mann-Kendall
statistic = -28
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

-0.002

0.0004

0.0028

0.0052

0.0076

0.01

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#2

Constituent: Molybdenum    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = -0.009538
units per year.

Mann-Kendall
statistic = -23
critical = -21

Decreasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

0

0.001

0.002

0.003

0.004

0.005

6/21/10 8/1/10 9/11/10 10/23/10 12/3/10 1/14/11

Sen's Slope and 99% Confidence Band
Well#4

Constituent: Thallium    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

v.9.1.20 For the statistical analyses of ground water by Barker Lemar Engineering Consultants only. UG

m
g/

L

n = 8

Slope = 0.002047
units per year.

Mann-Kendall
statistic = 23
critical = 21

Increasing trend
significant at 99%
confidence level
(α = 0.005 per
tail).

Hollow symbols indicate censored values.



Sen's Slope Estimator
Constituent: Barium, Chromium, Copper, Manganese    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#3 Well#4 Well#1

0.0663

0.0749

0.116

0.186

0.262

0.336

0.37

0.394

0.0361

0.0209

0.0009

0.0142

<0.0009

<0.0002

<0.0002

<0.0002

0.764

0.0248

0.016

0.0047

0.0054

0.0017

0.0015

0.0012

0.0578

0.0795

0.0633

0.0513

0.0531

0.0456

0.0434

0.0425



Sen's Slope Estimator
Constituent: Molybdenum, Thallium    Analysis Run 2/7/2011 3:59 PM    View: MannKendall TheilSen

Facility: BMC Quarry CCR Disposal Site     Client: Iowa State University     Data File: Sanitas ISU CCR master-Initial 12 mo

6/21/2010

7/16/2010

8/18/2010

9/20/2010

10/18/2010

11/16/2010

12/16/2010

1/13/2011

Well#1 Well#2 Well#4

0.0073

0.0067

0.0022

0.0021

0.0009

0.0005

0.0002

0.0001

0.0067

0.0057

0.0036

0.0024

0.0036

0.0015

0.0016

0.0013

<0.0002

<0.0002

0.0005

0.0004

0.0006

0.0008

0.0014

0.0011




