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EXECUTIVE SUMMARY 

Effectiveness of the Remedial Program 

Data and discussion presented in this report indicate that chlorinated volatile organic compounds 
(CVOCs) in groundwater at the Midler City Industrial Park site (Site No. C734103) continue to 
decrease.  Current concentrations are significantly less than those observed at the 
commencement of the Remedial Investigation and ensuing in-situ thermal treatment of 
significant source areas, and,  except  for MW-10D and MW-13D, have declined to levels 
consistent with Class GA Groundwater Standards since the end of the cool-down period 
(assumed to be December 2008).  The decrease in contaminant levels in most wells, combined 
with the lines of evidence associated with reductive dechlorination, indicate that Monitored 
Natural Attenuation (MNA) continues to be an appropriate remedial technology for site 
groundwater. 
 
At this point in the monitoring program for this site, several trends with respect to the presence 
and extent of CVOCs and MNA parameters in groundwater have been established: 
 

• The original source contaminant, PCE, and the primary level reductive product, TCE, are 
no longer present at concentrations exceeding the 5 ug/l NYSDEC Class GA 
Groundwater Standard at any of the monitoring locations; 

• The lower level degradation compounds (cis- and trans- DCE and vinyl chloride) exhibit 
marked variability in the short term; and 

• Lines of evidence associated with reductive dechlorination indicate the dechlorination 
pathways remain viable. 

 
Based on the past several monitoring rounds showing non-detect or below standards results, the 
October 2013 Fifth Annual PRR (covering the 2012 groundwater sampling events) 
recommended that, beginning in the first monitoring event in 2014, monitoring wells MW-14D 
and MW-16D be removed from the semi-annual monitoring for the site,.  Starting in June 2014, 
the semi-annual monitoring will be continued for monitoring wells MW-9D, MW-10D, MW-
13D and MW-15D and we will continue providing annual PRRs as scheduled. 
 

Compliance 

There are no areas of non-compliance regarding the major elements of the Site Management Plan 
that require corrective measures. 
 

Recommendations 

Relative to institutional controls and engineering controls (ICs/ECs) for the site, no changes are 
recommended. 
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SECTION 1 - INTRODUCTION AND HISTORICAL OVERVIEW 

C&S Engineers, Inc., on behalf of our client Pioneer Midler Avenue, LLC, submits this sixth 
Annual Periodic Review Report (PRR) for the site known as Midler City Industrial Park - Site 
No.  C734103. 
 
The Midler City Industrial Park site encompasses approximately 22 acres and is located in the 
eastern portion of the City of Syracuse, as shown on Figure 1.  Further detail concerning the 
property boundary is shown on Figure 2 (ASB-01 from the December 2007 Final Engineering 
Report for the site). 
 
Developed as an industrial facility in the late nineteenth century and utilized as such through the 
mid-twentieth century, the Midler City Industrial Park is relatively flat and is bounded as 
follows: 
 

• North by Interstate Route 690. 
• East by undeveloped property owned by the City of Syracuse 
• South by property owned by CSX Transportation. 
• West by Midler Avenue. 

 
The site was one of the last undeveloped accessible tracts of land adjacent to the highly 
urbanized Erie Boulevard corridor.  Currently, a Lowe’s home center and a branch of SEFCU 
occupy much of the site.  Vacant outparcels remain available for development. 
 
During the RI and demolition activities that occurred in 2004-2006, areas impacted by petroleum 
and chlorinated volatile organic compounds were discovered.  The main CVOCs found at the site 
were tetrachloroethene (PCE), trichloroethene (TCE), vinyl chloride (VC), cis-1,2-
dichloroethene (cis-1,2-DCE), and trans-1,2-dichloroethene (trans-1,2-DCE).  The occurrence of 
CVOCs was found within the marl and peat layers and extended to depths of approximately 26 
feet below ground surface.  The source of the CVOCs is attributed to past manufacturing and or 
waste management practices of the former Prosperity Laundry Equipment Company.  No.6 fuel 
oil and other petroleum hydrocarbons were discovered during earthwork where several 
underground storage tanks were once present for the boiler house and beneath certain floor slabs 
of the manufacturing complex where equipment was once located.  Those areas of petroleum 
contamination were excavated and disposed of off-site.  Clean-up objectives for petroleum 
impacted media were consistent with NYSDEC TAGM 4046/STARS which were in effect at the 
time the work was completed. 
 
An IRM was conducted from 2006-2007 to remove CVOCs from four source areas identified 
during the RI.  The technology adopted to remove CVOCs was ISTD.   The smallest of the four 
source areas (“B-5” Area) was excavated and the impacted materials were placed within the two 
largest areas (“B-1” and “B-3” Areas) for CVOC removal via ISTD.  Based upon the high 
organic content of subsurface soils (10.8% average), a site specific soil clean-up objective of 
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31,200 µg/kg total CVOCs was established consistent with TAGM 4046 guidance which was in 
affect at the time of the IRM.  As a result of the ISTD treatment, approximately 86,000 pounds 
of CVOCs were removed from the subsurface and treated on site via thermal oxidation.  Further 
information regarding remedial efforts is presented in the December 2007 IRM report prepared 
by C&S. 
 
Monitored Natural Attenuation (MNA), using protocol established by the United States 
Environmental Protection Agency (USEPA), was the final remedy selected for the site relative to 
groundwater, given:  

• The significant source removal effort;  
• Presence of soils with high organic content (10.8% average);  
• Nature of CVOCs over 40 years of site inactivity;  
• 40 years of site inactivity; 
• Evidence of reductive dechlorination; 
• Characteristics of groundwater including Oxidation-Reduction Potential (ORP), 

methane/ethane/ethene concentrations; and,  
• The presence of Dehalococcoides, a genus of bacteria that obtains energy via the 

oxidation of hydrogen gas and subsequent reductive dehalogenation of halogenated 
organic compounds. 

 
The groundwater MNA program commenced in 2008 and has been documented in a series of 
periodic data reports since that time.  Evaluation of the data has been presented in reports to the 
NYSDEC entitled: 

• First Annual Site Monitoring Report (February 2009),  
• Second Annual Periodic Review Report (April 2010),  
• Third Annual Site Monitoring Report (March 2011), 
• Fourth Annual Periodic Review Report (April 2012), and 
• Fifth Annual Periodic Review Report (August 2013-Revised October 2013).  

 
Quarterly groundwater monitoring was conducted through the third quarter of 2010 with results 
transmitted to NYSDEC Region 7 on a regular basis.  Based on the progress of CVOC 
attenuation observed, the New York State Department of Environmental Conservation 
(NYSDEC) Region 7 office, in a letter dated September 14, 2010 agreed to reduce the frequency 
of groundwater sampling and analysis to twice per year, with those events occurring in Spring 
and Fall..  That same letter also allowed the deletion of monitoring well MW-2D from the 
sampling program.  A copy of that letter is provided in Appendix A.  Implementation of the 
modified groundwater monitoring program began in 2011 with full annual reporting as specified 
in the December 2007 Remedial Work Plan, Site Management Plan and, as required by the 
Brownfield Cleanup Agreement for the site.  This Fifth Annual Periodic Review Report 
constitutes the second report under the modified program. 
 
Elevated groundwater temperatures recorded during the first year after the shutdown of the ISTD 
system were determined to be the result of the heating process which took place over a period of 
approximately 11 months.  The Remedial Work Plan issued in December 2007 established that 
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the cool-down period would be considered complete when the range of groundwater 
temperatures recorded at the monitoring wells stabilized to within five degrees Fahrenheit (F) of 
each other.   
 
The 2013 data indicate that, for the June 2013 sampling event, the groundwater temperatures for 
the six monitoring wells (9D, 10D, 13D, 14D, 15D, and 16D) ranged from 56.93 degrees F to 
63.39 degrees F, a range of approximately 6.5 degrees F.  For the December 2012 sampling 
event, the range was from 52.86 degrees F to 57.42 degrees F, a range of approximately 4.5 
degrees F.  These water temperature data suggest that since the cool down period has 
undoubtedly run its course, the range of groundwater temperatures observed appears to be 
indicative of a natural variability at the site. 
 
 

SECTION 2 - EVALUATION OF REMEDY PERFORMANCE, EFFECTIVENESS, AND 
PROTECTIVENESS 

Natural Attenuation Parameters 

Samples collected during 2013 were analyzed for a variety of parameters associated with MNA 
including inorganic parameters, microbial indicators, and CVOCs.  The resultant data were 
examined for evidence indicating overall reduction of contaminant levels.  In addition, 
degradation rate constants were calculated using USEPA protocol. 
 
Groundwater quality data (relative to chlorinated compounds) for each of the wells are presented 
on tables shown in Appendix B-1.  Data Usability Summary reports for the 2013 groundwater 
quality monitoring are provided in Appendix B-2.  Analytical results for the MNA parameters 
are shown on the table that is Appendix B-3 of this report.  Appendix B-4 presents the 
groundwater contour maps for each sampling event conducted in 2013. 
 
Other parameters of interest during 2013 include: 
 

• Oxidation-reduction Potential  - The ORP measurements ranged from -228 to -292 mV 
for the warm weather (June) sampling event.  For the cold weather (December) event 
ORP measurements ranged from -271 to -328 mV.    Values more negative than -100 mV 
are indicative of an environment that is supportive of reductive dechlorination. 

• Dissolved Oxygen - Other than limited instances, the presence of dissolved oxygen in 
each of the monitoring wells continues to be essentially non-existent and indicative of a 
reducing environment. 

• Sulfate - In MW-9D and MW-10D concentrations exceeding 411 mg/l were recorded in 
2013.  Lower concentrations ranging from 30.8 mg/l to 202 mg/l were found in wells 
MW-13D, MW-14D, MW-15D, and MW-16D, which is a similar range to that recorded 
during past events.  According to USEPA MNA guidance, sulfate in excess of 20 mg/l 
may cause competitive exclusion of dechlorination.  However, in many plumes with high 
concentrations of sulfate, reductive dechlorination still occurs.  Based on CVOC data 
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collected at the Midler Avenue site, it would appear that reductive dechlorination is 
occurring. 

• Dehalococcoides (Dhc) - Concentrations exceeding 1 x105 gene copies per liter of this 
microbe were found during 2013 in MW-10D, MW-14D and MW-16D.  There was 
notable decrease in the estimated percentage of Dhc within the overall microbial 
population at MW-13D.  The previous three sample events were at 1 x107.   

• Vinyl chloride reductase (vcrA) - vcrA concentrations have been observed to vary in 
proportion with Dhc concentrations in the site groundwater.  Therefore, analysis for vcrA 
was dropped from the analytical protocol for the site following the June 2012 sampling. 

Evaluation of Data Trends and Rate Constants 

The February 2009 First Annual Site Monitoring Report developed rate constants from cool-
down period data which were determined to be of minimal relevance with respect to long-term 
natural attenuation trends.  The USEPA instructs that, to make a statistically valid projection of 
the rate of monitored natural attenuation, monitoring periods of at least three years should be 
considered.  With data from sixteen sampling events since 2008 (which includes data from the 
cool down period) we offer the following observations and calculations regarding the apparent 
rate of CVOC reduction at each of the site monitoring wells during the 2,138 day (5.85 years) 
period extending from February12, 2008 through December 20, 2013.   
 

CVOC Trendlines and Concentration Versus Time Rate Constants 
The following discussion refers to recent trendlines and first order rate constants derived from a 
comparison of individual CVOC analytical results for each monitoring well.  In this evaluation 
all of the data since 2008 were considered to see if a “best fit” linear relationship was evident.  
These data include the “cool down” data.  By using all the data, there was much scatter and in 
some instances the resultant trend line suggested that concentrations of certain CVOCs were 
increasing. Nevertheless, groundwater quality has generally improved and at certain wells, 
detected CVOCs do not exceed Class GA Groundwater Standards.  Appendix B-2 shows the 
total CVOCs vs Time for all the wells currently monitored.    
 
The following is an evaluation of the recent trendlines including, when appropriate, rate 
constants; these will become more statistically valid as more data are generated and more time 
passes.  
 
During past sampling events, non-detects at elevated detection limits has introduced an element 
of ambiguity to some of the trendlines and rate constant calculations.  Therefore, the analytical 
laboratory was asked to provide lower detection limits, when possible, to document whether 
specific CVOCs are present at levels above their respective Class GA Groundwater Standard.  In 
response to that request, in December 2012 Test America began to utilize USEPA Method 
OLC02.1 instead of Method OLM04.2 for project volatiles analyses.  
 
MW-9D - Trans-1,2-DCE and cis-1,2-DCE have both been reported at concentrations less than 
the Class GA groundwater standard of 5 µg/l since October 2008.  Given the data, further 
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evaluation of first order rate constants for these two CVOCs was not performed.   For vinyl 
chloride, the small increase that was exhibited from May 2011 to December 2012 returned to the 
longer-term trend of decrease in 2013 when vinyl chloride was non-detect at 2 µg/l during the 
June sampling and detected at 1.7 µg/l in the December sampling.   
 
MW-10D - The concentration of vinyl chloride declined from 320 µg/l in December 2012 to 90 
µg/l in December 2013.  Cis-1,2-DCE data exhibited a slight increase from 310 µg/l in 
December 2012 to 480 µg/l in December 2013.  The trans-1,2-DCE concentration has remained 
generally stable throughout the monitoring period and was 19 µg/l in December 2013.   
 
MW-13D – The vinyl chloride concentration has exhibited considerable variability since 
February 2008.  When all the data are plotted, including the spike in the concentration of vinyl 
chloride seen in the March 2010 event (7,400 µg/l as compared to 400 µg/l in June 2013), this 
creates a declining slope although the level in December 2013 increased to 3,200 µg/l. 
 
Cis-1,2-DCE concentrations declined from 430 µg/l to 260 µg/l during the February 2008 
through October 2010 timeframe, but a spike in concentration occurred in March 2010, after 
which the concentrations have been varying with a general trend of decreasing. The 2013 data 
exhibited a marked decrease to 260 µg/l for the June sampling, followed by an increase to 1,900 
µg/l for the December 2013sampling.  Given that spikes of both cis-1,2-DCE and vinyl chloride 
were followed by general decreases in four consecutive sampling events, it would appear that 
long-term improvements to groundwater quality are continuing. 
 
Trans-1,2-DCE concentrations have remained consistent throughout the sampling events.  From 
June 2012 to June 2013 the concentrations were “non-detect”, but at concentrations ranging from 
20 µg/l to 200 µg/l.  In December 2013 the concentrations were at 25 µg/l.  With regard to PCE 
and TCE, neither of these compounds was detected in either of the 2012 sampling events for this 
location, thus no further evaluation of the data relative to prediction of “Time to Meet Standards” 
was performed. 
 
MW-14D - Since March 2010 concentrations of both cis-1,2-DCE and trans-1,2-DCE, as well as  
PCE and TCE, have declined to less than the Class GA Groundwater Standard (5 µg/l) for these 
compounds.  VC concentrations have declined from 12,000 µg/l to 3.6 µg/l during the period 
from February 2008 through the 2011 sampling events, resulting in a theoretical time of 
approximately three years to achieve the 2 µg/l Class GA Standard for that compound.  No 
CVOCs were detected in groundwater samples from MW-14D during either of the 2012 
sampling events, apparently confirming the earlier trend.  In the June 2013 sampling event, the 
VC spiked up to 54 µg/l but decreased to 8.4 µg/l for the December 2013 sampling event.   
 
MW-15D and MW-16D – No rate constants have been established for these wells since the 
CVOC concentrations have been generally less than their respective Class GA groundwater 
Standards.  In December 2013, the concentration of cis-1,2-Dichloroethene at MW-15D 
exhibited a decline to 3.9 ug/l (from 5.1 ug/l in December 2012). 
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Charts of Total CVOC Concentrations vs. Time 

To illustrate the changing site conditions with respect to CVOCs in groundwater over the 
approximately six years that conditions have been monitored, C&S prepared charts for each 
monitoring well that track concentration of total CVOCs versus time.  Since the process of 
dechlorination entails reductions of higher level chlorinated compounds accompanied by 
increases in the lower level compounds, it is likely that the concentrations of total CVOCs may 
be the truest indicator of overall reductions (i.e., complete dechlorination of some fraction of the 
CVOCs).  The charts for these data are presented in Appendix B-2.  These charts indicate clear 
declining trends in total CVOCs at four of the six groundwater monitoring wells (MW-9D, MW-
14D, MW-15D, and MW-16D.  Only at monitoring wells MW-10D and MW-13D do the data 
sets indicate slightly upward trends over the monitoring period, due to data variability during the 
later portions of the monitoring period.  

Conclusions  

Data and discussion presented in the preceding text and accompanying data tables confirm that 
CVOCs in groundwater, while variable in the short term, continue to exhibit and overall trend of 
decrease.  Current concentrations are consistently less than those observed at the commencement 
of the RI and ensuing in-situ thermal treatment of significant source areas, and with the 
exception of MW-10D and MW-13D, have declined significantly since the end of the cool-down 
period.  The decrease in contaminant levels in most wells combined with the lines of evidence 
associated with reductive dechlorination, indicate that MNA continues to be the appropriate 
remedial technology for site groundwater. 
 

SECTION 3 - IC/EC PLAN COMPLIANCE REPORT 

Residual subsurface contamination remained after completion of the IRM performed under the 
BCP.  Engineering Controls were incorporated into the site remedy to provide proper 
management of this contamination to ensure protection of public health and the environment.  A 
site-specific Environmental Easement has been recorded with the Onondaga County Clerk that 
provides an enforceable means to ensure the continued and proper management of residual 
contamination and protection of public health and the environment.  It requires strict adherence 
to ICs and ECs placed on this Site by NYSDEC by the grantor of the Environmental Easement 
and any and all successors and assigns of the grantor. 

Site Specific Engineering Controls 

As described in the December 2007 Site Management Plan (SMP), as approved by NYSDEC, 
the following site specific ECs have been implemented. 
 
Sub-slab depressurization systems (SSDSs) - SSDSs have been installed and maintained on both 
the Lowe’s home center and SEFCU branch building.  A site plan showing the location of the 
monitoring points for each building is provided in Appendix C of this report.  Inspection of the 
systems is performed on a regular basis by Pioneer Midler Avenue, LLC as documented on the 
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forms in Appendix C of this PRR.  No operational problems occurred with the systems during 
calendar year 2013. 
  
If in the future additional buildings are constructed on the site, similar type SSDS will be 
designed, installed, and maintained.   The designs and system performance requirements will be 
in accordance with applicable regulations and/or guidance. 
 
Public water supply - The site and surrounding properties receive their domestic water from 
municipal service connections supplied by the City of Syracuse.  The source of the municipal 
water supply is surface water from Skaneateles Lake, Otisco Lake, and Lake Ontario.  The 
Lowe’s home center and SEFCU branch office are connected to and obtain potable water from 
the municipal water supply described above.  Currently there are no other buildings or users of 
water on the site. 
 
Paved and concrete surfaces -- To the extent reasonable, surfaces outside of the building 
footprints were paved or covered with conventional asphalt or concrete.  Areas beneath the 
asphalt and/or concrete pavement received one foot of clean Type 1 or 2 crushed limestone from 
an approved quarry (i.e., T. H. Kinsella, Hansen).  Areas beyond the footprint of the buildings 
and limits of  paved areas received either a combination of clean crushed limestone fill, and/or 
clean topsoil to a depth of one foot.  The clean crushed limestone fill and/or topsoil has been 
maintained to avoid direct contact with pre-existing urban fill material and native soils.  As 
required by the Site Management Plan, Pioneer Midler Avenue, LLC performs a visual 
inspection of the site twice each year.  Those inspections completed during 2013 are documented 
on the forms shown in Appendix D of this PRR. 
 

Site-Specific Institutional Controls 

As described in the December 2007 Site Management Plan (SMP) the following site specific ICs 
have been implemented. 
 
Environmental Easement - Pioneer has granted the NYSDEC an environmental easement for the 
Site to ensure that use restrictions or engineering controls remain in place and will be binding to 
future owners and lessees, or until modified, extinguished, or amended by a written instrument 
executed by the Commissioner of the NYSDEC.  No changes to the Environmental Easement 
occurred during 2013. 
 
Groundwater Use Restriction - The use or discharge of untreated groundwater for any purpose 
will not be permitted at the Site.  As stated above, each building is connected to City of Syracuse 
municipal water supply. 
 
Soil Management Plan - A site-specific Soil Management Plan (SoMP) dated December 2007 
was been approved by NYSDEC and has been implemented at this Site.  The objective of the 
SoMP is to set guidelines for management of soil material during any future activities which 
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would breach the cover system at the site.  No excavation, construction, or dewatering activities 
were conducted at the site during 2013. 
 

Recommendations 

Relative to the SoMP, no changes to the plan are recommended for 2014. 
 

SECTION 4 - MONITORING PLAN COMPLIANCE REPORT 

The December 2007 Monitoring Plan and the December 2007 Remedial Work Plan described 
the measures for evaluating the performance and effectiveness of Monitored Natural Attenuation.  
The elements of these plans, relative to groundwater monitoring, consisted of sampling and 
laboratory analysis for chlorinated volatile organic compounds via EPA Method 8260.  
Additionally, each sample was further evaluated for the following MNA parameters: 
 

• ORP 
• Temperature 
• pH 
• Dissolved oxygen 
• Ferric iron 
• Ferrous iron 
• Total Iron 
• Sulfate 
• Sulfide 
• Dissolved Organic Carbon 
• Dissolved Inorganic Carbon 
• Microbial analysis to determine presence and concentration of Dhc populations and gene 

analysis to determine presence/concentrations of Dhc capable of dechlorinating vinyl 
chloride to ethene 

 
Groundwater data (quality and water levels) are tabulated and entered into the cumulative 
summary tables after each sampling event.  That information, accompanied by a Data Usability 
Summary Report (DUSR) and groundwater contour map, is submitted to NYSDEC Region 7 
following each monitoring event.  The cumulative groundwater data summary tables 
(groundwater quality and MNA parameters) are shown in Appendix B-1 and Appendix B-4, 
respectively, of this PRR. The individual laboratory reports are also provided in Appendices B-1 
and B-4.   Data Usability Summary Reports for the 2012 groundwater quality samples are 
provided in Appendix B-3.  Groundwater contour maps for each 2013 sampling event are shown 
in Appendix B-5. 
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SECTION 5 - OPERATION AND MAINTENANCE PLAN 

The December 2007 Operation and Maintenance Plan for the site describes the measures 
necessary to operate and maintain mechanical components of the SSDS systems installed at each 
of the buildings.  The Operation & Maintenance Plan also included a description of visual 
inspections to be conducted to document the condition of the exterior paved surfaces. 
 

SSDS Operation and Maintenance 

During 2013, verification of normal operating status was conducted on an approximately weekly 
basis.  This verification, performed by Pioneer Midler Avenue, LLC, is by visual observation of 
the magnehelic gauge attached to each discharge stack.  These observations are recorded and 
kept on file.  Copies of the inspection forms for 2013 are presented in Appendix C of this PRR. 
 
Routine maintenance is performed every 12 months and includes: 
 

• Visual inspection of above grade components 
• Verification that no building intakes have been added within ten feet of the SSDS 

ventilation stacks 
• Verification that floor penetrations are not leaking and if leaks are detected appropriate 

repairs are to be completed. 
 
As appropriate, preventative maintenance, repairs, and/or adjustments will be made to the system 
to ensure its continued effectiveness.  If significant changes are made to the building, the system 
will be modified and/or expanded to ensure the system is functioning properly. 
 
No operational problems or significant building modifications have occurred with the systems 
installed at the SEFCU branch and Lowe’s home center during 2013. 
 

Pavement and Concrete Surfaces 

All paved and concreted surfaces are maintained such that extensive perforations or cracks are 
sealed or repaired on an on-going basis.  The Property Manager performs a semiannual 
inspection of these surfaces.  Documentation of the visual inspections performed in 2013 is 
presented in Appendix D of this PRR. 
 

Conclusion 

Based on the information gathered during 2013, it is our opinion that no changes in the 
Operation and Maintenance Plan should be implemented for calendar year 2014. 
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SECTION 6 - OVERALL PRR CONCLUSIONS AND RECOMMENDATIONS 

Compliance with Site Management Plan 

During calendar year 2013, all the requirements of the Site Management Plan prepared in 2007 
and amended in September 2010 were satisfied and no changes or modifications are 
contemplated at this time. 
 

Performance and Effectiveness of the Remedy 

Data from site monitoring confirm that CVOCs in groundwater, while displaying some 
variability in the short term, continue to decrease.  Current CVOC concentrations are greatly 
reduced compared to those observed at the commencement of the Remedial Investigation and 
ensuing in-situ thermal treatment, and, with the exception of MW-10D and MW-13D, have 
declined significantly since the end of the cool-down period.  The decrease in CVOC levels (in 
most wells) combined with the lines of evidence associated with reductive dechlorination, 
indicate that MNA continues to be an appropriate remedial technology for site groundwater. 
 
At this point in the monitoring program for this site, several trends with respect to the presence 
and extent of CVOCs and MNA parameters in groundwater have been established: 
 

• The original source contaminant, PCE, and the primary level reductive product, TCE, are 
no longer present at concentrations exceeding the 5 ug/l NYSDEC Class GA 
Groundwater Standard at any of the monitoring locations; 

• The lower level degradation compounds (cis- and trans- DCE and vinyl chloride) exhibit 
marked variability in the short term; and 

• Lines of evidence associated with reductive dechlorination indicate the dechlorination 
pathways remain viable. 

 
Based on the past several monitoring rounds showing non-detect or below standards results, we 
requested in the Fifth Annual PRR (October 2013) that, beginning in the first monitoring event in 
2014, monitoring wells MW-14D and MW-16D be removed from the semi-annual monitoring 
for the site.  Starting in June 2014, the semi-annual monitoring will be continued for monitoring 
wells MW-9D, MW-10D, MW-13D and MW-15D and we will continue providing annual PRRs 
as scheduled. 
 

Future PRR Submittals 

The PRR for calendar year 2014 will be issued during the second quarter of 2015. 
 
 
F:\Project\C81 - Pioneer Development\C81006001Post IRM GW Monitoring\Calendar Year 2013 PRR\Calendar Year 2013 
PRR.docx 
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Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,1,2,2-Tetrachloroethane                ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,1,2-Trichloroethane                    ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethane                       ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,1-Dichloroethene                       ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 11 U 10 U
1,2,4-Trichlorobenzene                   ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,2-Dibromo-3-chloropropane ug/l 0.04 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,2-Dibromoethane ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichlorobenzene ug/l 3 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloroethane                       ug/l 0.6 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloropropane                      ug/l 1 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,3-Dichlorobenzene ug/l 3 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
1,4-Dichlorobenzene ug/l 3 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
2-Butanone (MEK)                     ug/l 50 15 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
2-Hexanone                               ug/l 50 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone (MIBK)  ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Acetone                                  ug/l 50 10 U 50 U 10 U 10 U 10 U 0.39 U 10 U 1 U 0.38 U 0.55 JB 0.41 JB 0.71 J B 2.6 JB 20 U 10 U 0.7 J 2 U 1 U 10 U
Benzene                                  ug/l 1 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 0.15 J 10 U
Bromodichloromethane                     ug/l 50 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Bromoform                                ug/l 50 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Bromomethane                             ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Carbon disulfide                         ug/l 60 10 U 50 U 10 U 10 U 10 U 0.17 U 10 U 10 U 0.66 J 0.26 J 0.75 J 0.67 J 0.27 J 20 U 10 U 10 U 10 U 0.23 U 10 U
Carbon tetrachloride                     ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Chlorobenzene                            ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Chloroethane                             ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Chloroform                               ug/l 7 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Chloromethane                            ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 0.48 J 20 U 10 U 10 U 10 U 0.1 J 10 U
cis-1,2-Dichloroethene                   ug/l 5 10 U 50 U 2.0 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 0.2 J 0.52 J 9 J 6 J 5 J 5 J 4.3 J 4 J
cis-1,3-Dichloropropene                  ug/l 0.4 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Cyclohexane ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Dibromochloromethane                     ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Dichlorodifluoromethane ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Ethylbenzene                             ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Isopropylbenzene ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Methyl acetate ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Methyl tert butyl ether ug/l 10 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 0.33 J 10 U
Methylcyclohexane ug/l 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Methylene chloride                       ug/l 5 10 U 50 U 10 U 10 U 10 U 0.19 U 10 U 10 U 0.13 U 0.28 JB 0.32 JB 0.24 J B 0.18 JB 20 U 10 U 10 U 10 U 0.19 U 10 U
Styrene                                  ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Tetrachloroethene                        ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Toluene                                  ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 0.13 U 10 U 0.11 U 10 U 0.14 J 0.12 J 20 U 10 U 10 U 10 U 10 U 10 U
trans-1,2-Dichloroethene                 ug/l 5 10 U 50 U 10 U 10 U 10 U 0.15 J 10 U 10 U 0.1 J 0.17 J 10 U 0.14 J 10 U 20 U 10 U 10 U 10 U 0.36 J 10 U
trans-1,3-Dichloropropene                ug/l 0.4 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene                          ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Trichlorofluoromethane ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U
Vinyl chloride                           ug/l 2 10 U 50 U 10 U 10 U 10 U 0.15 J 10 U 0.19 J 0.19 J 0.15 J 0.28 J 0.55 J 1.1 J 6 J 6 J 4 J 5 J 4.4 J 4 J
Xylenes, Total ug/l 5 10 U 50 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 3 U 10 U 20 U 10 U 10 U 10 U 10 U 10 U

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-2D MW-2D MW-2D
01/31/05 5/2/2006

MW-2D
10/06/08

MW-9D
12/21/09

MW-2D
06/02/0908/23/07

MW-2D MW-2DMW-2D
02/12/08

MW-9D
02/12/08

MW-2D MW-9D
03/02/0912/23/08 08/23/07

MW-2D MW-2D
06/02/08

MW-2D
06/07/10

MW-2D
09/30/09 03/02/10 5/3/2006

MW-9D
06/02/08

MW-9D
12/23/08

MW-9D
10/06/08

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 1 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U NA  NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 0.13 J 0.1 J 0.13 J 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 28 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U NA NA 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 ` 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 10 U 10 U 10 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 10 U 10 U 10 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 10 U 10 U 10 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 0.41 U 1.7 JB 0.6 JB 0.69 JB 3 JB 0.45 JB 0.91 J B 10 U 10 U 12 10 U 80 U 10 U 40 U 20 U 20 U 2 U

0.18 J 0.11 J 0.12 J 0.14 J 0.13 J 10 U 0.16 J 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 0.31 J 1.3 J 0.41 J 0.38 J 1 U 0.48 J 10 U 1.2 J 0.55 J 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U

4.4 J 3.2 J 3.5 J 3.5 J 3.9 3.1 J 3.9 2.3 10 U 3.4 1.9 J 700 D 420 420 D 220 200 320
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 0.1 J 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U

0.25 J 0.34 J 0.31 J 0.32 J 0.36 J 0.29 J 0.32 J 0.15 J 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U
10 U 0.15 U 0.28 U 0.31 JB 0.21 JB 0.14 JB 0.33 JB 0.28 J B 10 U 4 U 4 U 2 U 80 U 10 U 40 U 2 J 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 0.14 J 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2.6 2 U 80 U 10 U 40 U 20 U 20 U 20 U

0.35 J 0.32 J 0.38 J 0.36 J 0.32 J 0.41 J 0.28 J 0.18 J 10 U 2 U 2 U 2 U 46 DJ 25 22 DJ 25 16 J 19 J
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U
10 U 10 U 10 U 10 U 0.1 J 10 U 0.17 J 1 U 10 U 2 U 2 U 2 U 80 U 2 J 40 U 20 U 1 J 2 J
10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 10 U NA NA NA 80 U 10 U 40 U 20 U 20 U 20 U

4.4 J 3.3 J 3.4 J 3.1 J 3.6 3.1 J 3.5 3 10 U 4.6 NA 1.7 J 32 DJ 60 J 58 D 78 96 82
10 U 10 U 10 U 10 U 3 10 U 3 U 3 U 10 U 2 U 2 U 2 U 80 U 10 U 40 U 20 U 20 U 20 U

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-9D
 12/20/13

MW-9D
06/20/13 02/12/08 06/02/08

MW-9D MW-10D DL
09/30/09

MW-9D
10/26/10 08/23/07

MW-10D DL
05/02/06

MW-9D
06/27/12

MW-10DMW-9D
06/07/10

MW-9D
03/02/10

MW-9D
03/02/09

MW-9D
06/03/09 12/21/09

MW-9D MW-9D
05/12/11

MW-10D MW-10D
01/31/05 05/02/06

MW-9D
 12/17/12

MW-10D

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 2 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 0.67 J 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U

0.33 J 20 U 0.65 J 0.43 J 0.56 J 0.41 J 0.38 J 0.52 J 0.51 J 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 5.3 J
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U NA NA NA 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 20 U 100 U 100 U 100 U 100 U 50 U 1,300 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 20 U 100 U 100 U 100 U 100 U 50 U 200 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 20 U 100 U 100 U 100 U 100 U 50 U 170 J 23 J

0.74 U 20 U 0.68 U 1.8 U 1.5 JB 1.6 JB 1.9 J B 3.2 JB 1.7 JB 3.2 J B 20 U 20 U 100 U 100 U 100 U 100 U 50 U 5,000 24 J
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 37 J 16 J
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 0.47 J 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U

0.49 U 20 U 10 U 0.72 U 0.61 J 3.5 J 0.37 J 0.51 J 2 U 1.1 J B 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 14 J
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U

190 340 200 220 280 200 210 190 290 380 550 260 E 310 320 480 750 D 630 980 3,400 E
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 0.86 J
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U

0.16 U 20 U 0.11 U 1 U 2.2 JB 0.86 JB 0.99 J B 1.5 JB 1.7 JB 6.1 B 20 U 8 40 40 40 U 100 U 50 U 32 B 2.6 JB
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 36 B 50 U 40 U 160
10 U 20 U 0.14 U 20 U 0.21 J 0.22 J 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 18 J
13 25 18 14 J 13 J 12 J 12 11 J 14 19 28 16 17 J 16 J 19 J 13 DJ 13 J 95 150
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 50 U

1.1 J 1 J 0.69 J 0.41 J 0.53 J 0.59 J 0.59 J 0.52 J 0.88 J 4 U 20 U 4 U 20 U 20 U 20 U 100 U 50 U 40 U 91
10 U 20 U 10 U 20 U 20 U 20 U 2 U 20 U 2 U 4 U 20 U NA NA NA NA 100 U 50 U 40 U 50 U

160 76 170 160 180 170 150 170 140 93 28 270 E 320 E 81 90 900 D 720 J 2,000 9,500 E
10 U 20 U 10 U 20 U 20 U 20 U 6 U 20 U 6 12 U 20 U 4 4 20 U 20 U 20 U U U 50 U 120 U 4.8 J

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-10D 
 12/20/13

MW-10D 
06/20/1303/02/10

MW-10D 
06/27/12 05/03/06 05/03/0610/26/10

MW-10D
10/06/08 12/21/09

MW-10D DL
05/12/11

MW-10D
12/23/08

MW-10D
06/02/0903/02/09

MW-13D
04/11/07 07/20/07

MW-10D MW-10D
06/07/10

MW-10D MW-10D DL
12/17/12

MW-10D MW-13D DL MW-13D RE MW-13DMW-10D
12/17/12

MW-10D MW-10D
09/30/09

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 3 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
110 J 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5.1 6.5 J 1.6 J 0.57 J
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 0.83 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 2 J 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 49 J 100 U 5 U
800 U 44 J 1,000 U 14 2,000 200 U 2 J 200 U 4.3 J 3.7 J 200 U 200 U 4.2 J 50 U 2.1 J 5 U 50 U 100 U 5 U
130 J 22 J 1,000 U 10 U 2,000 U 200 U 6 U 200 U 5.5 J 20 U 200 U 23 JB 12 U 7.5 JB 6.3 JB 7.6 B 29 J B 15 JB 2.7 JB 
15 J 100 U 1,000 U 8 J 2,000 U 200 U 6 J 200 U 5.5 J 5.0 J 200 U 4.9 J 4 J 3.7 J 4.1 J 5.4 50 U 5.4 J 5.3

800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 9 J 2,000 U 200 U 20 U 200 U 0.7 U 1.0 U 200 U 200 U 3.5 J 1.9 J 9.5 J 1.4 J 27 J 2.1 J 0.59 J
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 3 J 200 U 10 U 20 U 200 U 15 J 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U

3,200 1,600 1,700 D 10 D 2,000 D 430 39 39 DJ 38 36 50 J 86 81 J 61 120 2900 E 3200 970 260
800 U 100 U 1,000 U 10 U 560 J 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 310 EJ 2,000 EJ 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 1 J 2,000 U 200 U 20 U 200 U 0.49 J 0.42 J 200 U 0.88 J 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 0.23 JM 2,000 JM 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 5 J 2,000 J 200 U 20 U 200 U 3.3 J 1.7 J 200 U 200 U 100 U 50 U 50 U 5 U 50 U 30 J 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
800 U 100 U 1,000 U 10 U 2,000 U 200 U 3 J 200 U 4.7 J 4 J 200 U 4.7 J 100 U 50 U 2.5 J 5 U 50 U 100 U 5 U
800 U 14 J 1,000 U 10 U 49 U 13 J 20 U 200 U 0.2 U 1.2 U 200 U 4.3 U 17 U 8.8 JB 2.2 JB 3 J B 33 J B 9.8 JB 6.9 B
800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
160 J 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 1.3 U 100 U 50 U 50 U 46 50 U 2 J 5 U
16 J 17 J 1,000 U 10 U 2,000 U 10 J 6 J 200 U 9.2 J 9.2 J 200 U 12 J 13 J 7.9 J 5.8 J 7 8.5 J 7.1 J 5.8
93 J 93 J 1,000 U 60 2,000 36 J 9 J 200 U 10 9.9 J 200 U 6.8 J 7.2 J 8.2 J 11 J 28 36 J 11 J 8.3

800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
98 J 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 0.17 J 20 U 200 U 200 U 100 U 50 U 50 U 67 78 2.1 J 5 U

800 U 100 U 1,000 U 10 U 2,000 U 200 U 20 U 200 U 10 U 20 U 200 U 200 U 100 U 50 U 50 U 5 U 50 U 100 U 5 U
7,200 13,000 E 16,000 D 650 EJ 21,000 3100 450 E 380 D 290 J 270 J 150 J 570 1600 580 760 5800 E 7400 1500 510

800 U 100 U 1,000 U 7 J 2,000 J 200 U 20 U 200 U 2.6 J 2.3 J 200 U 2.6 U 1.5 J 1.3 J 2.3 J 3.9 J 150 100 U 1.8

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-13D MW-13D 
10/06/08

MW-13D DL
10/26/10

MW-13D 
06/07/10

MW-13D 
03/02/10

MW-13D DL
03/02/10

MW-13D DL
06/02/08
MW-13D

06/02/09
MW-13D MW-13D DL

06/02/08
MW-13D DL

10/06/0810/11/07
MW-13D DL MW-13D

02/12/08
MW-13D DL

10/11/07 12/21/09
MW-13D 
09/30/0908/23/0707/20/07

MW-13D
08/23/07

MW-13D 
12/23/08

MW-13D DL MW-13D 
03/02/09

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 4 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U NA NA NA NA 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U

3.3 J 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 0.32 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U NA NA NA 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U NA NA 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 0.3 J 0.14 J 10 U 10 U 0.12 J 10 U 1 U 1 U 100 U 100 U 100 U 100 U
10 U 50 U 50 U 1000 U 100 U 100 U 2100 J 290 56 J 2.5 J 10 U 10 U 0.72 J 1 U 10 U 1 U 1 U 100 U 100 U 100 U 100 U
10 U 50 U 50 U 1000 U 100 U 100 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 100 U 100 U 100 U
10 U 50 U 50 U 1000 U 100 U 100 U 1000 U 17 J 400 U 5.5 J 2.8 J 1.4 J 10 U 0.98 J 0.86 J 0.71 J 1 U 100 U 100 U 100 U 100 U
9 J B 50 U 50 U 1000 U 100 U 100 U 8000 J 840 170 J 7.8 JB 120 J 2.6 JB 2.4 JB 1.3 B 4 JB 1.5 B 1.2 B 100 U 20 U 20 U 20 U

3.6 J 50 U 3.9 J 200 U 20 U 20 U 1000 U 5.8 J 400 U 3 J 3.6 J 2.7 J 2.9 J 2.7 2.3 J 2.3 1.6 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U

2.2 J 50 U 10 U 200 U 20 U 20 U 1000 U 2.7 U 400 U 10 U 10 U 19 2.6 J 1 U 0.68 J 0.53 J 1.4 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 3.7 J 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 0.47 J 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U

670 170 1100 E 1200 260 1900 1000 U 50 U 400 U 10 U 0.12 J 0.18 J 0.29 J 0.8 J 0.77 J 0.43 J 0.23 J 100 U 20 U 8.4 J 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U NA NA 20 U 20 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U NA NA 20 U 20 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 2.3 J 400 U 1.4 J 1.4 J 0.99 J 1.3 J 1.1 0.92 J 1 0.65 J 100 U 20 U 20 U 20 U
10 U 50 U NA NA NA NA 1000 U 50 U 400 U 10 U 0.11 J 10 U 10 U 1 U 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U NA NA NA NA 1000 U 30 J 400 U 10 U 10 U 6.3 J 10 U 3.3 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U NA NA NA NA 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 0.1 J 10 U 1 U 1 U 100 U NA NA NA
10 U 50 U NA NA NA NA 1000 U 50 U 400 U 0.83 J 0.75 J 10 U 0.63 J 0.96 J 10 U 0.72 J 1 U 100 U NA NA NA
19 B 50 U 20 U 400 U 40 U 40 U 1000 U 3.2 U 83 J 0.19 U 0.12 U 0.27 JB 0.35 JB 0.25 J B 0.18 JB 0.29 JB 0.3 J B 100 U 20 U 40 U 40 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 0.28 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U

4.3 J 50 U 28 200 U 20 U 20 U 1000 U 24 J 400 U 14 17 14 15 14 13 12 8.9 100 U 20 U 20 U 20 U
13 50 U 10 U 200 U 20 U 25 1200 270 150 J 21 13 6.9 J 4 J 3.4 3.1 J 2 2.4 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 U 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U 20 U 20 U 20 U
10 U 50 U 10 U 200 U 20 U 20 1000 U 50 U 400 U 10 U 0.13 J 0.24 J 0.35 J 0.45 J 0.32 J 0.34 J 0.21 J 100 U 20 U 20 U 20 U
10 U 50 U NA NA NA NA 1000 U 50 U 400 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 100 U NA NA NA

1000 320 2100 E 2100 400 3200 12000 530 400 U 4.5 J 5.4 J 3.7 J 3.1 J 5.3 4.3 J 3.6 3.6 100 U 20 U 54 8.4 J
30 U 50 U 10 U 200 U 20 U 20 U 1000 U 10 J 400 U 6.3 JB 6.9 J 4.9 J 6.2 J 5.2 4.6 J 4.8 3.1 100 U 20 U 20 U 20 U

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-13D
 12/20/13

MW-14D
 12/20/13

MW-14D
06/20/13

MW-13D DL
06/20/13

MW-14D
06/07/1006/27/12 06/02/08

MW-14D
06/27/12

MW-14D 
12/21/09

MW-14D 
09/30/09

MW-14D MW-13D DL MW-14D
03/02/10

MW-14D 
03/02/09

MW-14D 
10/06/08

MW-13D DL
12/17/12

MW-14D
10/26/10

MW-14D MW-14D
12/17/1205/12/1106/02/09

MW-14D 
12/23/08

MW-14D MW-13D
12/17/12

MW-13D DL
05/12/11

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 5 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U NA NA 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 20 U 20 U 20 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 20 U 20 U 20 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 20 U 20 U 20 U
5 J 40 U 1 U 10 U 10 U 1.6 U 1.6 JB 0.72 JB 1.5 B 2.9 JB 0.6 JB 0.71 J B 20 U 20 U 20 U 20 U

40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 0.32 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 0.35 U 10 U 10 U 1.1 J 3.8 J 1.3 J 0.71 J 0.45 J 0.14 J 0.87 J 20 U 4 U 1.3 J 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
6 J 4 J 4.1 J 10 U 4.9 J 4.4 J 4.4 J 4.4 J 4.5 5.3 J 3.6 4 20 U 5.1 3.7 J 3.9 J

40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
4 J 4 U 0.16 U 10 U 10 U 0.11 U 0.28 JB 0.34 JB 0.28 J B 0.18 JB 0.3 JB 0.28 J B 20 U 8 U 8 U 8 U

40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 0.11 U 10 U 0.12 U 10 U 0.15 J 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 0.67 J 10 U 1.1 J 1.2 J 1.2 J 1.2 J 0.91 J 1.1 J 0.58 J 0.86 J 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 0.25 J 0.21 J 0.2 J 0.23 J 0.27 J 10 U 1 U 0.16 J 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 20 U NA NA NA
40 U 40 U 2.7 J 10 U 2.6 J 2.3 J 1.9 J 1.9 J 2.2 2.5 J 1.8 2 20 U 4 U 4 U 4 U
40 U 40 U 10 U 10 U 10 U 10 U 10 U 10 U 3 U 10 U 1 U 3 U 20 U 4 U 4 U 4 U

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-15D
 12/20/1309/30/09

MW-15D
06/07/10

MW-15D
06/20/1306/27/12

MW-15DMW-15D
06/02/09

MW-15D MW-15D
03/02/10

MW-15D
05/12/1112/21/09

MW-15DMW-15D
02/12/08

MW-15D
10/26/1003/02/09

MW-15D
12/23/08

MW-15D
10/06/08

MW-15D
06/02/08

MW-15D
12/17/12

MW-15D

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 6 of 7



Pioneer Midler Avenue LLC
Summary of Groundwater VOC Data

Parameter Units NYSDEC GA
Sample Date Std Guid

1,1,1-Trichloroethane                    ug/l 5
1,1,2,2-Tetrachloroethane                ug/l 5
1,1,2-Trichloroethane                    ug/l 5
1,1,2-Tricloro-1,2,2,-triflouroethane ug/l 5
1,1-Dichloroethane                       ug/l 5
1,1-Dichloroethene                       ug/l 5
1,2,4-Trichlorobenzene                   ug/l 5
1,2-Dibromo-3-chloropropane ug/l 0.04
1,2-Dibromoethane ug/l
1,2-Dichlorobenzene ug/l 3
1,2-Dichloroethane                       ug/l 0.6
1,2-Dichloropropane                      ug/l 1
1,3-Dichlorobenzene ug/l 3
1,4-Dichlorobenzene ug/l 3
2-Butanone (MEK)                     ug/l 50
2-Hexanone                               ug/l 50
4-Methyl-2-pentanone (MIBK)  ug/l
Acetone                                  ug/l 50
Benzene                                  ug/l 1
Bromodichloromethane                     ug/l 50
Bromoform                                ug/l 50
Bromomethane                             ug/l
Carbon disulfide                         ug/l 60
Carbon tetrachloride                     ug/l 5
Chlorobenzene                            ug/l 5
Chloroethane                             ug/l 5
Chloroform                               ug/l 7
Chloromethane                            ug/l
cis-1,2-Dichloroethene                   ug/l 5
cis-1,3-Dichloropropene                  ug/l 0.4
Cyclohexane ug/l
Dibromochloromethane                     ug/l 5
Dichlorodifluoromethane ug/l 5
Ethylbenzene                             ug/l 5
Isopropylbenzene ug/l 5
Methyl acetate ug/l
Methyl tert butyl ether ug/l 10
Methylcyclohexane ug/l
Methylene chloride                       ug/l 5
Styrene                                  ug/l 5
Tetrachloroethene                        ug/l 5
Toluene                                  ug/l 5
trans-1,2-Dichloroethene                 ug/l 5
trans-1,3-Dichloropropene                ug/l 0.4
Trichloroethene                          ug/l 5
Trichlorofluoromethane ug/l 5
Vinyl chloride                           ug/l 2
Xylenes, Total ug/l 5

400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 0.64 J 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 0.12 J 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 0.33 J 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U NA NA 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 0.12 J 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 0.14 J 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 25 U 25 U 25 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 25 U 25 U 25 U
400 U 400 U 1.6 J 200 U 10 U 10 U 2.3 J 10 U 1 U 10 U 1 U 1 U 25 U 25 U 25 U 25 U
81 J 400 U 10 U 200 U 1 U 1.2 U 10 JB 1.6 JB 1.4 B 3.5 JB 1.3 B 0.95 J B 25 U 25 U 25 U 25 U

400 U 400 U 0.71 J 200 U 0.58 J 0.36 J 10 U 0.36 J 0.42 J 0.3 J 0.31 J 0.23 J 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 0.52 U 200 U 10 U 0.68 J 0.36 J 1.5 J 0.58 J B 0.2 J 0.26 J 1.4 B 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 0.33 J 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 0.2 J 0.2 J 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 1.9 J 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
64 J 400 U 0.29 J 200 U 10 U 0.13 J 2.8 J 0.3 J 0.38 J 10 U 0.28 J 0.22 J 25 U 5 U 5 U 5 U

400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 0.35 J 200 U 0.37 J 0.22 J 10 U 0.2 J 0.24 J 10 U 1 U 0.12 J 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
31 J 33 J 0.15 U 200 U 10 U 0.12 U 0.25 JB 0.3 JB 0.29 J B 0.2 JB 0.3 J B 0.27 J B 25 U 10 U 10 U 10 U

400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 4.9 J 200 U 3.7 J 3 J 10 U 2 J 2 1.2 J 0.83 J 0.14 J 25 U 5 U 5 U 5 U
30 J 400 U 1.6 J 200 U 2.5 J 2.7 J 10 U 2.9 J 2.5 2 J 2.2 2.2 25 U 2.5 J 5 U 5 U

400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 0.12 J 10 U 0.21 J 0.26 J 10 U 0.19 J 0.2 J 25 U 5 U 5 U 5 U
400 U 400 U 10 U 200 U 10 U 10 U 10 U 10 U 1 U 10 U 1 U 1 U 25 U NA NA NA
190 J 400 U 1.6 J 200 U 1.9 J 1.6 J 1.9 J 1.9 J 2.6 1.3 J 1.6 1 U 25 U 5 U 5 U 5 U
400 U 400 U 1.3 J 200 U 1 JB 0.9 J 0.31 J 0.59 J 0.82 J 0.3 J 0.53 J 3 U 25 U 5 U 5 U 5 U

Notes: - indicates value exceeds Class GA Standard or Guidance level.

MW-16D
 12/20/13

MW-16D
06/20/13

MW-16D MW-16D
06/27/12

MW-16D
02/12/08

MW-16D
10/26/10

MW-16D
03/02/10

MW-16D
12/21/09

MW-16D
06/02/0906/02/08

MW-16D
09/30/09

MW-16D
03/02/09

MW-16D
10/06/08

MW-16D
06/07/10

MW-16D
12/23/08

MW-16D
12/17/12

MW-16D
05/12/11

Data Qualifiers:
ND - Not Detected, U-undetected, 
J or E - Estimated value,
RE - re-extraction, D-Diluted
B-Analyte found in associated blank as well as in the sample.
NA-Parameter Not Analyzed 5/15/2014 Page 7 of 7



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-40540-1
Client Project/Site: Midler Semi-Annual Groundwater

For:
C&S Engineers, Inc.
499 Col. Eileen Collins Blvd
Syracuse, New York 13212

Attn: Mr. Wayne N Randall

Authorized for release by:
6/28/2013 11:51:21 AM
Joe Giacomazza, Project Administrator
joe.giacomazza@testamericainc.com

Designee for

Sally Hoffman, Project Manager II
sally.hoffman@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

General Chemistry

Qualifier Description

HF Field parameter with a holding time of 15 minutes

Qualifier

B Compound was found in the blank and sample.

F MS or MSD exceeds the control limits

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Buffalo

Page 3 of 42 6/28/2013
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Case Narrative
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Job ID: 480-40540-1

Laboratory: TestAmerica Buffalo

Narrative

Job Narrative

480-40540-1

Receipt 

The samples were received on 6/21/2013 2:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 4.2º C.

GC/MS VOA 

Method(s) OLC02.1: The following volatiles samples were diluted due to foaming at the time of purging during the original sample 

analysis: MW-14D (480-40540-2), MW-15D (480-40540-6), MW-16D (480-40540-1), MW-16D (480-40540-1 MS), MW-16D (480-40540-1 

MSD), MW-9D (480-40540-4).  Elevated reporting limits (RLs) are provided.

Method(s) OLC02.1: The following sample was diluted to bring the concentration of target analytes within the calibration range: MW-10D 

(480-40540-5).  Elevated reporting limits (RLs) are provided.

Method(s) OLC02.1: The following samples were diluted to bring the concentration of target analytes within the calibration range:  

(480-40540-3 MS),  (480-40540-3 MSD), MW-13D (480-40540-3).  Elevated reporting limits (RLs) are provided.

Method(s) OLC02.1: The matrix spike / matrix spike duplicate (MS/MSD) recoveries for batch 126040 were outside control limits for Vinyl 

Chloride.  The associated laboratory control sample (LCS) recovery met acceptance criteria.

No other analytical or quality issues were noted.

Ion Chromatography 

Method(s) 300.0: The following samples were diluted to bring the concentration of target analytes within the calibration range: MW-13D 

(480-40540-3), MW-14D (480-40540-2), MW-9D (480-40540-4).  Elevated reporting limits (RLs) are provided.

Method(s) 300.0: The following samples were diluted to bring the concentration of target analytes within the calibration range: MW-16D 

(480-40540-1).  Elevated reporting limits (RLs) are provided.

Method(s) 300.0: The following samples were diluted to bring the concentration of target analytes within the calibration range: MW-10D 

(480-40540-5), MW-15D (480-40540-6).  Elevated reporting limits (RLs) are provided.

No other analytical or quality issues were noted.

Metals 

No analytical or quality issues were noted.

Field Service / Mobile Lab 

No analytical or quality issues were noted.

General Chemistry 

Method(s) SM 3500 FE D: This analysis is normally performed in the field and has a method-defined holding time of 15 minutes.  The 

following sample(s) has been qualified with the "HF" flag to indicate analysis was performed in the laboratory outside the 15 minute 

timeframe: MW-10D (480-40540-5), MW-13D (480-40540-3), MW-14D (480-40540-2), MW-15D (480-40540-6), MW-16D (480-40540-1), 

MW-9D (480-40540-4)

Method(s) SM 3500 FE D: The matrix spike (MS) recoveriy associated with batch 125363 was outside control limits:  (480-40540-3 MS).  

Matrix interference is suspected.  The associated laboratory control sample (LCS) recovery met acceptance criteria.

Method(s) SM 4500 S2 F: Due to the matrix, the initial volume(s) used for the following sample(s) deviated from the standard procedure: 

MW-10D (480-40540-5), MW-13D (480-40540-3), MW-14D (480-40540-2), MW-15D (480-40540-6), MW-9D (480-40540-4).  The reporting 

limits (RLs) have been adjusted proportionately.

Method(s) SM 5310C: Due to the high concentration of Total Inorganic Carbon (TIC), the matrix spike / matrix spike duplicate (MS/MSD) for 

TestAmerica Buffalo
Page 4 of 42 6/28/2013
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Case Narrative
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Job ID: 480-40540-1 (Continued)

Laboratory: TestAmerica Buffalo (Continued)

batch 88563 could not be evaluated for accuracy and precision.  The associated laboratory control sample (LCS) met acceptance criteria.

Method(s) SM 5310C: Due to the high concentration of dissolved inorganic carbon, the matrix spike / matrix spike duplicate (MS/MSD) for 

batch 88816 could not be evaluated for accuracy and precision.  The associated laboratory control sample (LCS) met acceptance criteria.

Method(s) SM 5310C: The method blank for batch 88816 contained dissolved inorganic carbon above the method detection limit.  This 

target analyte concentration was less than the reporting limit (RL); therefore, re-extraction and/or re-analysis of samples was not 

performed.

No other analytical or quality issues were noted.

TestAmerica Buffalo
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Detection Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-16D Lab Sample ID: 480-40540-1

Iron

RL

0.050 mg/L

MDL

0.019

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.23 6010B

Sulfate 40.0 mg/L7.0 Total/NA2082.7 300.0

Sulfide 1.0 mg/L0.67 Total/NA113.6 SM 4500 S2 F

Dissolved Inorganic Carbon 10.0 mg/L1.4 Dissolved10195 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved112.6 SM5310_D

Client Sample ID: MW-14D Lab Sample ID: 480-40540-2

cis-1,2-Dichloroethene

RL

20 ug/L

MDL

6.8

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20J8.4 OLC02.1

Vinyl chloride 20 ug/L5.4 Total/NA2054 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.096 6010B

Sulfate 20.0 mg/L3.5 Total/NA10121 300.0

Sulfide 5.0 mg/L3.4 Total/NA160.0 SM 4500 S2 F

Dissolved Inorganic Carbon 10.0 mg/L1.4 Dissolved10152 B SM 5310C

Dissolved Organic Carbon 10.0 mg/L4.3 Dissolved1063.2 SM5310_D

Client Sample ID: MW-13D Lab Sample ID: 480-40540-3

cis-1,2-Dichloroethene

RL

20 ug/L

MDL

6.8

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20260 OLC02.1

Vinyl chloride 20 ug/L5.4 Total/NA20400 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.060 6010B

Sulfate 20.0 mg/L3.5 Total/NA10160 300.0

Sulfide 5.0 mg/L3.4 Total/NA140.0 SM 4500 S2 F

Dissolved Inorganic Carbon 2.0 mg/L0.28 Dissolved264.4 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved121.2 SM5310_D

Client Sample ID: MW-9D Lab Sample ID: 480-40540-4

Acetone

RL

10 ug/L

MDL

2.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA212 OLC02.1

Carbon disulfide 2.0 ug/L0.42 Total/NA20.55 J OLC02.1

Toluene 2.0 ug/L0.61 Total/NA22.6 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.38 6010B

Sulfate 20.0 mg/L3.5 Total/NA10411 300.0

Sulfide 5.0 mg/L3.4 Total/NA122.0 SM 4500 S2 F

Dissolved Inorganic Carbon 5.0 mg/L0.70 Dissolved580.8 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved15.7 SM5310_D

Client Sample ID: MW-10D Lab Sample ID: 480-40540-5

cis-1,2-Dichloroethene

RL

20 ug/L

MDL

6.8

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20320 OLC02.1

trans-1,2-Dichloroethene 20 ug/L8.5 Total/NA2016 J OLC02.1

Vinyl chloride 20 ug/L5.4 Total/NA2081 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.024 J 6010B

Sulfate 20.0 mg/L3.5 Total/NA10612 300.0

Sulfide 5.0 mg/L3.4 Total/NA130.0 SM 4500 S2 F

Dissolved Inorganic Carbon 5.0 mg/L0.70 Dissolved580.6 B SM 5310C
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Detection Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-10D (Continued) Lab Sample ID: 480-40540-5

Dissolved Organic Carbon

RL

1.0 mg/L

MDL

0.43

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Dissolved14.4 SM5310_D

Client Sample ID: MW-15D Lab Sample ID: 480-40540-6

Carbon disulfide

RL

4.0 ug/L

MDL

0.84

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4J1.3 OLC02.1

cis-1,2-Dichloroethene 4.0 ug/L1.4 Total/NA43.7 J OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.33 6010B

Sulfate 20.0 mg/L3.5 Total/NA10612 300.0

Sulfide 5.0 mg/L3.4 Total/NA144.0 SM 4500 S2 F

Dissolved Inorganic Carbon 10.0 mg/L1.4 Dissolved10114 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved15.2 SM5310_D
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-1Client Sample ID: MW-16D
Matrix: WaterDate Collected: 06/20/13 09:00

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 5.0 1.4 ug/L 06/26/13 00:06 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 06/26/13 00:06 51,1,2,2-Tetrachloroethane ND

5.0 1.0 ug/L 06/26/13 00:06 51,1,2-Trichloroethane ND

5.0 1.6 ug/L 06/26/13 00:06 51,1-Dichloroethane ND

5.0 1.3 ug/L 06/26/13 00:06 51,1-Dichloroethene ND

5.0 1.4 ug/L 06/26/13 00:06 51,2,4-Trichlorobenzene ND

5.0 2.5 ug/L 06/26/13 00:06 51,2-Dibromo-3-Chloropropane ND

5.0 1.2 ug/L 06/26/13 00:06 51,2-Dibromoethane ND

5.0 0.75 ug/L 06/26/13 00:06 51,2-Dichlorobenzene ND

5.0 0.80 ug/L 06/26/13 00:06 51,2-Dichloroethane ND

5.0 0.85 ug/L 06/26/13 00:06 51,2-Dichloropropane ND

5.0 1.5 ug/L 06/26/13 00:06 51,3-Dichlorobenzene ND

5.0 1.3 ug/L 06/26/13 00:06 51,4-Dichlorobenzene ND

25 9.1 ug/L 06/26/13 00:06 52-Butanone (MEK) ND

25 2.8 ug/L 06/26/13 00:06 52-Hexanone ND

25 5.8 ug/L 06/26/13 00:06 54-Methyl-2-pentanone (MIBK) ND

25 7.3 ug/L 06/26/13 00:06 5Acetone ND

5.0 0.90 ug/L 06/26/13 00:06 5Benzene ND

5.0 1.3 ug/L 06/26/13 00:06 5Bromodichloromethane ND

5.0 1.5 ug/L 06/26/13 00:06 5Bromoform ND

5.0 1.0 ug/L 06/26/13 00:06 5Bromomethane ND

5.0 1.1 ug/L 06/26/13 00:06 5Carbon disulfide ND

5.0 1.5 ug/L 06/26/13 00:06 5Carbon tetrachloride ND

5.0 1.4 ug/L 06/26/13 00:06 5Chlorobenzene ND

5.0 0.75 ug/L 06/26/13 00:06 5Dibromochloromethane ND

5.0 0.85 ug/L 06/26/13 00:06 5Chloroethane ND

5.0 1.4 ug/L 06/26/13 00:06 5Chloroform ND

5.0 1.1 ug/L 06/26/13 00:06 5Chloromethane ND

5.0 1.7 ug/L 06/26/13 00:06 5cis-1,2-Dichloroethene ND

5.0 1.1 ug/L 06/26/13 00:06 5cis-1,3-Dichloropropene ND

5.0 1.6 ug/L 06/26/13 00:06 5Ethylbenzene ND

10 2.3 ug/L 06/26/13 00:06 5Methylene Chloride ND

5.0 1.4 ug/L 06/26/13 00:06 5Styrene ND

5.0 1.8 ug/L 06/26/13 00:06 5Tetrachloroethene ND

5.0 1.5 ug/L 06/26/13 00:06 5Toluene ND

5.0 2.1 ug/L 06/26/13 00:06 5trans-1,2-Dichloroethene ND

5.0 1.5 ug/L 06/26/13 00:06 5trans-1,3-Dichloropropene ND

5.0 1.3 ug/L 06/26/13 00:06 5Trichloroethene ND

5.0 1.4 ug/L 06/26/13 00:06 5Vinyl chloride ND

5.0 2.1 ug/L 06/26/13 00:06 5Xylenes, Total ND

5.0 2.1 ug/L 06/26/13 00:06 5m-Xylene & p-Xylene ND

5.0 2.1 ug/L 06/26/13 00:06 5o-Xylene ND

4-Bromofluorobenzene (Surr) 99 80 - 120 06/26/13 00:06 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.23 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 18:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-1Client Sample ID: MW-16D
Matrix: WaterDate Collected: 06/20/13 09:00

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 82.7 40.0 7.0 mg/L 06/26/13 11:42 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:09 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

1.0 0.67 mg/L 06/21/13 15:29 1Sulfide 13.6

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 195 B 10.0 1.4 mg/L 06/25/13 10:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.43 mg/L 06/26/13 18:29 1Dissolved Organic Carbon 12.6
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-2Client Sample ID: MW-14D
Matrix: WaterDate Collected: 06/20/13 10:30

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 06/26/13 01:20 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 06/26/13 01:20 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 06/26/13 01:20 201,1,2-Trichloroethane ND

20 6.3 ug/L 06/26/13 01:20 201,1-Dichloroethane ND

20 5.2 ug/L 06/26/13 01:20 201,1-Dichloroethene ND

20 5.4 ug/L 06/26/13 01:20 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 06/26/13 01:20 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 06/26/13 01:20 201,2-Dibromoethane ND

20 3.0 ug/L 06/26/13 01:20 201,2-Dichlorobenzene ND

20 3.2 ug/L 06/26/13 01:20 201,2-Dichloroethane ND

20 3.4 ug/L 06/26/13 01:20 201,2-Dichloropropane ND

20 5.9 ug/L 06/26/13 01:20 201,3-Dichlorobenzene ND

20 5.3 ug/L 06/26/13 01:20 201,4-Dichlorobenzene ND

100 36 ug/L 06/26/13 01:20 202-Butanone (MEK) ND

100 11 ug/L 06/26/13 01:20 202-Hexanone ND

100 23 ug/L 06/26/13 01:20 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 06/26/13 01:20 20Acetone ND

20 3.6 ug/L 06/26/13 01:20 20Benzene ND

20 5.1 ug/L 06/26/13 01:20 20Bromodichloromethane ND

20 6.0 ug/L 06/26/13 01:20 20Bromoform ND

20 4.0 ug/L 06/26/13 01:20 20Bromomethane ND

20 4.2 ug/L 06/26/13 01:20 20Carbon disulfide ND

20 6.0 ug/L 06/26/13 01:20 20Carbon tetrachloride ND

20 5.7 ug/L 06/26/13 01:20 20Chlorobenzene ND

20 3.0 ug/L 06/26/13 01:20 20Dibromochloromethane ND

20 3.4 ug/L 06/26/13 01:20 20Chloroethane ND

20 5.6 ug/L 06/26/13 01:20 20Chloroform ND

20 4.4 ug/L 06/26/13 01:20 20Chloromethane ND

20 6.8 ug/L 06/26/13 01:20 20cis-1,2-Dichloroethene 8.4 J

20 4.3 ug/L 06/26/13 01:20 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 06/26/13 01:20 20Ethylbenzene ND

40 9.2 ug/L 06/26/13 01:20 20Methylene Chloride ND

20 5.6 ug/L 06/26/13 01:20 20Styrene ND

20 7.0 ug/L 06/26/13 01:20 20Tetrachloroethene ND

20 6.1 ug/L 06/26/13 01:20 20Toluene ND

20 8.5 ug/L 06/26/13 01:20 20trans-1,2-Dichloroethene ND

20 5.9 ug/L 06/26/13 01:20 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 06/26/13 01:20 20Trichloroethene ND

20 5.4 ug/L 06/26/13 01:20 20Vinyl chloride 54

20 8.4 ug/L 06/26/13 01:20 20Xylenes, Total ND

20 8.4 ug/L 06/26/13 01:20 20m-Xylene & p-Xylene ND

20 8.4 ug/L 06/26/13 01:20 20o-Xylene ND

4-Bromofluorobenzene (Surr) 100 80 - 120 06/26/13 01:20 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.096 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 18:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-2Client Sample ID: MW-14D
Matrix: WaterDate Collected: 06/20/13 10:30

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 121 20.0 3.5 mg/L 06/25/13 00:16 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:10 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

5.0 3.4 mg/L 06/21/13 15:29 1Sulfide 60.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 152 B 10.0 1.4 mg/L 06/25/13 10:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10.0 4.3 mg/L 06/26/13 18:53 10Dissolved Organic Carbon 63.2
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-3Client Sample ID: MW-13D
Matrix: WaterDate Collected: 06/20/13 09:45

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 06/26/13 16:21 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 06/26/13 16:21 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 06/26/13 16:21 201,1,2-Trichloroethane ND

20 6.3 ug/L 06/26/13 16:21 201,1-Dichloroethane ND

20 5.2 ug/L 06/26/13 16:21 201,1-Dichloroethene ND

20 5.4 ug/L 06/26/13 16:21 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 06/26/13 16:21 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 06/26/13 16:21 201,2-Dibromoethane ND

20 3.0 ug/L 06/26/13 16:21 201,2-Dichlorobenzene ND

20 3.2 ug/L 06/26/13 16:21 201,2-Dichloroethane ND

20 3.4 ug/L 06/26/13 16:21 201,2-Dichloropropane ND

20 5.9 ug/L 06/26/13 16:21 201,3-Dichlorobenzene ND

20 5.3 ug/L 06/26/13 16:21 201,4-Dichlorobenzene ND

100 36 ug/L 06/26/13 16:21 202-Butanone (MEK) ND

100 11 ug/L 06/26/13 16:21 202-Hexanone ND

100 23 ug/L 06/26/13 16:21 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 06/26/13 16:21 20Acetone ND

20 3.6 ug/L 06/26/13 16:21 20Benzene ND

20 5.1 ug/L 06/26/13 16:21 20Bromodichloromethane ND

20 6.0 ug/L 06/26/13 16:21 20Bromoform ND

20 4.0 ug/L 06/26/13 16:21 20Bromomethane ND

20 4.2 ug/L 06/26/13 16:21 20Carbon disulfide ND

20 6.0 ug/L 06/26/13 16:21 20Carbon tetrachloride ND

20 5.7 ug/L 06/26/13 16:21 20Chlorobenzene ND

20 3.0 ug/L 06/26/13 16:21 20Dibromochloromethane ND

20 3.4 ug/L 06/26/13 16:21 20Chloroethane ND

20 5.6 ug/L 06/26/13 16:21 20Chloroform ND

20 4.4 ug/L 06/26/13 16:21 20Chloromethane ND

20 6.8 ug/L 06/26/13 16:21 20cis-1,2-Dichloroethene 260

20 4.3 ug/L 06/26/13 16:21 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 06/26/13 16:21 20Ethylbenzene ND

40 9.2 ug/L 06/26/13 16:21 20Methylene Chloride ND

20 5.6 ug/L 06/26/13 16:21 20Styrene ND

20 7.0 ug/L 06/26/13 16:21 20Tetrachloroethene ND

20 6.1 ug/L 06/26/13 16:21 20Toluene ND

20 8.5 ug/L 06/26/13 16:21 20trans-1,2-Dichloroethene ND

20 5.9 ug/L 06/26/13 16:21 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 06/26/13 16:21 20Trichloroethene ND

20 5.4 ug/L 06/26/13 16:21 20Vinyl chloride 400

20 8.4 ug/L 06/26/13 16:21 20Xylenes, Total ND

20 8.4 ug/L 06/26/13 16:21 20m-Xylene & p-Xylene ND

20 8.4 ug/L 06/26/13 16:21 20o-Xylene ND

4-Bromofluorobenzene (Surr) 92 80 - 120 06/26/13 16:21 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.060 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 18:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-3Client Sample ID: MW-13D
Matrix: WaterDate Collected: 06/20/13 09:45

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 160 20.0 3.5 mg/L 06/25/13 00:26 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:11 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

5.0 3.4 mg/L 06/21/13 15:29 1Sulfide 40.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 64.4 B 2.0 0.28 mg/L 06/25/13 10:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.43 mg/L 06/26/13 19:01 1Dissolved Organic Carbon 21.2
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-4Client Sample ID: MW-9D
Matrix: WaterDate Collected: 06/20/13 11:15

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 2.0 0.57 ug/L 06/26/13 02:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.78 ug/L 06/26/13 02:10 21,1,2,2-Tetrachloroethane ND

2.0 0.40 ug/L 06/26/13 02:10 21,1,2-Trichloroethane ND

2.0 0.63 ug/L 06/26/13 02:10 21,1-Dichloroethane ND

2.0 0.52 ug/L 06/26/13 02:10 21,1-Dichloroethene ND

2.0 0.54 ug/L 06/26/13 02:10 21,2,4-Trichlorobenzene ND

2.0 0.99 ug/L 06/26/13 02:10 21,2-Dibromo-3-Chloropropane ND

2.0 0.49 ug/L 06/26/13 02:10 21,2-Dibromoethane ND

2.0 0.30 ug/L 06/26/13 02:10 21,2-Dichlorobenzene ND

2.0 0.32 ug/L 06/26/13 02:10 21,2-Dichloroethane ND

2.0 0.34 ug/L 06/26/13 02:10 21,2-Dichloropropane ND

2.0 0.59 ug/L 06/26/13 02:10 21,3-Dichlorobenzene ND

2.0 0.53 ug/L 06/26/13 02:10 21,4-Dichlorobenzene ND

10 3.6 ug/L 06/26/13 02:10 22-Butanone (MEK) ND

10 1.1 ug/L 06/26/13 02:10 22-Hexanone ND

10 2.3 ug/L 06/26/13 02:10 24-Methyl-2-pentanone (MIBK) ND

10 2.9 ug/L 06/26/13 02:10 2Acetone 12

2.0 0.36 ug/L 06/26/13 02:10 2Benzene ND

2.0 0.51 ug/L 06/26/13 02:10 2Bromodichloromethane ND

2.0 0.60 ug/L 06/26/13 02:10 2Bromoform ND

2.0 0.40 ug/L 06/26/13 02:10 2Bromomethane ND

2.0 0.42 ug/L 06/26/13 02:10 2Carbon disulfide 0.55 J

2.0 0.60 ug/L 06/26/13 02:10 2Carbon tetrachloride ND

2.0 0.57 ug/L 06/26/13 02:10 2Chlorobenzene ND

2.0 0.30 ug/L 06/26/13 02:10 2Dibromochloromethane ND

2.0 0.34 ug/L 06/26/13 02:10 2Chloroethane ND

2.0 0.56 ug/L 06/26/13 02:10 2Chloroform ND

2.0 0.44 ug/L 06/26/13 02:10 2Chloromethane ND

2.0 0.68 ug/L 06/26/13 02:10 2cis-1,2-Dichloroethene ND

2.0 0.43 ug/L 06/26/13 02:10 2cis-1,3-Dichloropropene ND

2.0 0.63 ug/L 06/26/13 02:10 2Ethylbenzene ND

4.0 0.92 ug/L 06/26/13 02:10 2Methylene Chloride ND

2.0 0.56 ug/L 06/26/13 02:10 2Styrene ND

2.0 0.70 ug/L 06/26/13 02:10 2Tetrachloroethene ND

2.0 0.61 ug/L 06/26/13 02:10 2Toluene 2.6

2.0 0.85 ug/L 06/26/13 02:10 2trans-1,2-Dichloroethene ND

2.0 0.59 ug/L 06/26/13 02:10 2trans-1,3-Dichloropropene ND

2.0 0.54 ug/L 06/26/13 02:10 2Trichloroethene ND

2.0 0.54 ug/L 06/26/13 02:10 2Vinyl chloride ND

2.0 0.84 ug/L 06/26/13 02:10 2Xylenes, Total ND

2.0 0.84 ug/L 06/26/13 02:10 2m-Xylene & p-Xylene ND

2.0 0.84 ug/L 06/26/13 02:10 2o-Xylene ND

4-Bromofluorobenzene (Surr) 99 80 - 120 06/26/13 02:10 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.38 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 19:02 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-4Client Sample ID: MW-9D
Matrix: WaterDate Collected: 06/20/13 11:15

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 411 20.0 3.5 mg/L 06/25/13 00:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:12 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

5.0 3.4 mg/L 06/21/13 15:29 1Sulfide 22.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 80.8 B 5.0 0.70 mg/L 06/25/13 10:19 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.43 mg/L 06/26/13 19:10 1Dissolved Organic Carbon 5.7
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-5Client Sample ID: MW-10D
Matrix: WaterDate Collected: 06/20/13 13:45

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 06/26/13 02:35 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 06/26/13 02:35 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 06/26/13 02:35 201,1,2-Trichloroethane ND

20 6.3 ug/L 06/26/13 02:35 201,1-Dichloroethane ND

20 5.2 ug/L 06/26/13 02:35 201,1-Dichloroethene ND

20 5.4 ug/L 06/26/13 02:35 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 06/26/13 02:35 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 06/26/13 02:35 201,2-Dibromoethane ND

20 3.0 ug/L 06/26/13 02:35 201,2-Dichlorobenzene ND

20 3.2 ug/L 06/26/13 02:35 201,2-Dichloroethane ND

20 3.4 ug/L 06/26/13 02:35 201,2-Dichloropropane ND

20 5.9 ug/L 06/26/13 02:35 201,3-Dichlorobenzene ND

20 5.3 ug/L 06/26/13 02:35 201,4-Dichlorobenzene ND

100 36 ug/L 06/26/13 02:35 202-Butanone (MEK) ND

100 11 ug/L 06/26/13 02:35 202-Hexanone ND

100 23 ug/L 06/26/13 02:35 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 06/26/13 02:35 20Acetone ND

20 3.6 ug/L 06/26/13 02:35 20Benzene ND

20 5.1 ug/L 06/26/13 02:35 20Bromodichloromethane ND

20 6.0 ug/L 06/26/13 02:35 20Bromoform ND

20 4.0 ug/L 06/26/13 02:35 20Bromomethane ND

20 4.2 ug/L 06/26/13 02:35 20Carbon disulfide ND

20 6.0 ug/L 06/26/13 02:35 20Carbon tetrachloride ND

20 5.7 ug/L 06/26/13 02:35 20Chlorobenzene ND

20 3.0 ug/L 06/26/13 02:35 20Dibromochloromethane ND

20 3.4 ug/L 06/26/13 02:35 20Chloroethane ND

20 5.6 ug/L 06/26/13 02:35 20Chloroform ND

20 4.4 ug/L 06/26/13 02:35 20Chloromethane ND

20 6.8 ug/L 06/26/13 02:35 20cis-1,2-Dichloroethene 320

20 4.3 ug/L 06/26/13 02:35 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 06/26/13 02:35 20Ethylbenzene ND

40 9.2 ug/L 06/26/13 02:35 20Methylene Chloride ND

20 5.6 ug/L 06/26/13 02:35 20Styrene ND

20 7.0 ug/L 06/26/13 02:35 20Tetrachloroethene ND

20 6.1 ug/L 06/26/13 02:35 20Toluene ND

20 8.5 ug/L 06/26/13 02:35 20trans-1,2-Dichloroethene 16 J

20 5.9 ug/L 06/26/13 02:35 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 06/26/13 02:35 20Trichloroethene ND

20 5.4 ug/L 06/26/13 02:35 20Vinyl chloride 81

20 8.4 ug/L 06/26/13 02:35 20Xylenes, Total ND

20 8.4 ug/L 06/26/13 02:35 20m-Xylene & p-Xylene ND

20 8.4 ug/L 06/26/13 02:35 20o-Xylene ND

4-Bromofluorobenzene (Surr) 99 80 - 120 06/26/13 02:35 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.024 J 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 19:05 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-5Client Sample ID: MW-10D
Matrix: WaterDate Collected: 06/20/13 13:45

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 612 20.0 3.5 mg/L 06/27/13 10:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:14 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

5.0 3.4 mg/L 06/21/13 15:29 1Sulfide 30.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 80.6 B 5.0 0.70 mg/L 06/25/13 10:19 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.43 mg/L 06/26/13 19:18 1Dissolved Organic Carbon 4.4
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-6Client Sample ID: MW-15D
Matrix: WaterDate Collected: 06/20/13 13:00

Date Received: 06/21/13 02:30

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 4.0 1.1 ug/L 06/26/13 03:00 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 1.6 ug/L 06/26/13 03:00 41,1,2,2-Tetrachloroethane ND

4.0 0.80 ug/L 06/26/13 03:00 41,1,2-Trichloroethane ND

4.0 1.3 ug/L 06/26/13 03:00 41,1-Dichloroethane ND

4.0 1.0 ug/L 06/26/13 03:00 41,1-Dichloroethene ND

4.0 1.1 ug/L 06/26/13 03:00 41,2,4-Trichlorobenzene ND

4.0 2.0 ug/L 06/26/13 03:00 41,2-Dibromo-3-Chloropropane ND

4.0 0.98 ug/L 06/26/13 03:00 41,2-Dibromoethane ND

4.0 0.60 ug/L 06/26/13 03:00 41,2-Dichlorobenzene ND

4.0 0.64 ug/L 06/26/13 03:00 41,2-Dichloroethane ND

4.0 0.68 ug/L 06/26/13 03:00 41,2-Dichloropropane ND

4.0 1.2 ug/L 06/26/13 03:00 41,3-Dichlorobenzene ND

4.0 1.1 ug/L 06/26/13 03:00 41,4-Dichlorobenzene ND

20 7.2 ug/L 06/26/13 03:00 42-Butanone (MEK) ND

20 2.2 ug/L 06/26/13 03:00 42-Hexanone ND

20 4.6 ug/L 06/26/13 03:00 44-Methyl-2-pentanone (MIBK) ND

20 5.8 ug/L 06/26/13 03:00 4Acetone ND

4.0 0.72 ug/L 06/26/13 03:00 4Benzene ND

4.0 1.0 ug/L 06/26/13 03:00 4Bromodichloromethane ND

4.0 1.2 ug/L 06/26/13 03:00 4Bromoform ND

4.0 0.80 ug/L 06/26/13 03:00 4Bromomethane ND

4.0 0.84 ug/L 06/26/13 03:00 4Carbon disulfide 1.3 J

4.0 1.2 ug/L 06/26/13 03:00 4Carbon tetrachloride ND

4.0 1.1 ug/L 06/26/13 03:00 4Chlorobenzene ND

4.0 0.60 ug/L 06/26/13 03:00 4Dibromochloromethane ND

4.0 0.68 ug/L 06/26/13 03:00 4Chloroethane ND

4.0 1.1 ug/L 06/26/13 03:00 4Chloroform ND

4.0 0.88 ug/L 06/26/13 03:00 4Chloromethane ND

4.0 1.4 ug/L 06/26/13 03:00 4cis-1,2-Dichloroethene 3.7 J

4.0 0.86 ug/L 06/26/13 03:00 4cis-1,3-Dichloropropene ND

4.0 1.3 ug/L 06/26/13 03:00 4Ethylbenzene ND

8.0 1.8 ug/L 06/26/13 03:00 4Methylene Chloride ND

4.0 1.1 ug/L 06/26/13 03:00 4Styrene ND

4.0 1.4 ug/L 06/26/13 03:00 4Tetrachloroethene ND

4.0 1.2 ug/L 06/26/13 03:00 4Toluene ND

4.0 1.7 ug/L 06/26/13 03:00 4trans-1,2-Dichloroethene ND

4.0 1.2 ug/L 06/26/13 03:00 4trans-1,3-Dichloropropene ND

4.0 1.1 ug/L 06/26/13 03:00 4Trichloroethene ND

4.0 1.1 ug/L 06/26/13 03:00 4Vinyl chloride ND

4.0 1.7 ug/L 06/26/13 03:00 4Xylenes, Total ND

4.0 1.7 ug/L 06/26/13 03:00 4m-Xylene & p-Xylene ND

4.0 1.7 ug/L 06/26/13 03:00 4o-Xylene ND

4-Bromofluorobenzene (Surr) 101 80 - 120 06/26/13 03:00 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010B - Metals (ICP)
RL MDL

Iron 0.33 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 19:07 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-40540-6Client Sample ID: MW-15D
Matrix: WaterDate Collected: 06/20/13 13:00

Date Received: 06/21/13 02:30

General Chemistry
RL MDL

Sulfate 612 20.0 3.5 mg/L 06/27/13 10:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 06/21/13 09:15 1Nitrate as N ND

0.10 0.075 mg/L 06/21/13 10:00 1Ferrous Iron ND HF

5.0 3.4 mg/L 06/21/13 15:29 1Sulfide 44.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 114 B 10.0 1.4 mg/L 06/25/13 10:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.43 mg/L 06/26/13 19:26 1Dissolved Organic Carbon 5.2
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Surrogate Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (80-120)

BFB

99480-40540-1

Percent Surrogate Recovery (Acceptance Limits)

MW-16D

100480-40540-1 MS MW-16D

100480-40540-1 MSD MW-16D

100480-40540-2 MW-14D

92480-40540-3 MW-13D

97480-40540-3 MS MW-13D

102480-40540-3 MSD MW-13D

99480-40540-4 MW-9D

99480-40540-5 MW-10D

101480-40540-6 MW-15D

102LCS 480-125913/3 Lab Control Sample

99LCS 480-126040/3 Lab Control Sample

99MB 480-125913/4 Method Blank

95MB 480-126040/4 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 480-125913/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125913

RL MDL

1,1,1-Trichloroethane ND 1.0 0.28 ug/L 06/25/13 23:24 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.391.0 ug/L 06/25/13 23:24 11,1,2,2-Tetrachloroethane

ND 0.201.0 ug/L 06/25/13 23:24 11,1,2-Trichloroethane

ND 0.321.0 ug/L 06/25/13 23:24 11,1-Dichloroethane

ND 0.261.0 ug/L 06/25/13 23:24 11,1-Dichloroethene

ND 0.271.0 ug/L 06/25/13 23:24 11,2,4-Trichlorobenzene

ND 0.501.0 ug/L 06/25/13 23:24 11,2-Dibromo-3-Chloropropane

ND 0.251.0 ug/L 06/25/13 23:24 11,2-Dibromoethane

ND 0.151.0 ug/L 06/25/13 23:24 11,2-Dichlorobenzene

ND 0.161.0 ug/L 06/25/13 23:24 11,2-Dichloroethane

ND 0.171.0 ug/L 06/25/13 23:24 11,2-Dichloropropane

ND 0.291.0 ug/L 06/25/13 23:24 11,3-Dichlorobenzene

ND 0.271.0 ug/L 06/25/13 23:24 11,4-Dichlorobenzene

ND 1.85.0 ug/L 06/25/13 23:24 12-Butanone (MEK)

ND 0.555.0 ug/L 06/25/13 23:24 12-Hexanone

ND 1.25.0 ug/L 06/25/13 23:24 14-Methyl-2-pentanone (MIBK)

ND 1.55.0 ug/L 06/25/13 23:24 1Acetone

ND 0.181.0 ug/L 06/25/13 23:24 1Benzene

ND 0.261.0 ug/L 06/25/13 23:24 1Bromodichloromethane

ND 0.301.0 ug/L 06/25/13 23:24 1Bromoform

ND 0.201.0 ug/L 06/25/13 23:24 1Bromomethane

ND 0.211.0 ug/L 06/25/13 23:24 1Carbon disulfide

ND 0.301.0 ug/L 06/25/13 23:24 1Carbon tetrachloride

ND 0.291.0 ug/L 06/25/13 23:24 1Chlorobenzene

ND 0.151.0 ug/L 06/25/13 23:24 1Dibromochloromethane

ND 0.171.0 ug/L 06/25/13 23:24 1Chloroethane

ND 0.281.0 ug/L 06/25/13 23:24 1Chloroform

ND 0.221.0 ug/L 06/25/13 23:24 1Chloromethane

ND 0.341.0 ug/L 06/25/13 23:24 1cis-1,2-Dichloroethene

ND 0.221.0 ug/L 06/25/13 23:24 1cis-1,3-Dichloropropene

ND 0.321.0 ug/L 06/25/13 23:24 1Ethylbenzene

ND 0.462.0 ug/L 06/25/13 23:24 1Methylene Chloride

ND 0.281.0 ug/L 06/25/13 23:24 1Styrene

ND 0.351.0 ug/L 06/25/13 23:24 1Tetrachloroethene

ND 0.301.0 ug/L 06/25/13 23:24 1Toluene

ND 0.431.0 ug/L 06/25/13 23:24 1trans-1,2-Dichloroethene

ND 0.291.0 ug/L 06/25/13 23:24 1trans-1,3-Dichloropropene

ND 0.271.0 ug/L 06/25/13 23:24 1Trichloroethene

ND 0.271.0 ug/L 06/25/13 23:24 1Vinyl chloride

ND 0.421.0 ug/L 06/25/13 23:24 1Xylenes, Total

ND 0.421.0 ug/L 06/25/13 23:24 1m-Xylene & p-Xylene

ND 0.421.0 ug/L 06/25/13 23:24 1o-Xylene

4-Bromofluorobenzene (Surr) 99 80 - 120 06/25/13 23:24 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125913/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125913

1,1-Dichloroethene 5.00 4.44 ug/L 89 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 5.00 5.18 ug/L 104 60 - 140

Chlorobenzene 5.00 5.09 ug/L 102 60 - 140

Toluene 5.00 5.27 ug/L 105 60 - 140

Trichloroethene 5.00 4.87 ug/L 97 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

102

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: MW-16DLab Sample ID: 480-40540-1 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125913

1,1-Dichloroethene ND 25.0 19.6 ug/L 79 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Benzene ND 25.0 23.7 ug/L 95 60 - 140

Chlorobenzene ND 25.0 23.6 ug/L 94 60 - 140

Toluene ND 25.0 23.9 ug/L 96 60 - 140

Trichloroethene ND 25.0 22.7 ug/L 91 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

100

MS MS

Qualifier Limits%Recovery

Client Sample ID: MW-16DLab Sample ID: 480-40540-1 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125913

1,1-Dichloroethene ND 25.0 20.8 ug/L 83 60 - 140 6 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Benzene ND 25.0 23.4 ug/L 94 60 - 140 1 20

Chlorobenzene ND 25.0 23.5 ug/L 94 60 - 140 0 20

Toluene ND 25.0 24.1 ug/L 97 60 - 140 1 20

Trichloroethene ND 25.0 23.0 ug/L 92 60 - 140 1 20

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

100

MSD MSD

Qualifier Limits%Recovery

Client Sample ID: Method BlankLab Sample ID: MB 480-126040/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

RL MDL

1,1,1-Trichloroethane ND 1.0 0.28 ug/L 06/26/13 14:15 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.391.0 ug/L 06/26/13 14:15 11,1,2,2-Tetrachloroethane

ND 0.201.0 ug/L 06/26/13 14:15 11,1,2-Trichloroethane

ND 0.321.0 ug/L 06/26/13 14:15 11,1-Dichloroethane

ND 0.261.0 ug/L 06/26/13 14:15 11,1-Dichloroethene
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 480-126040/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

RL MDL

1,2,4-Trichlorobenzene ND 1.0 0.27 ug/L 06/26/13 14:15 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.501.0 ug/L 06/26/13 14:15 11,2-Dibromo-3-Chloropropane

ND 0.251.0 ug/L 06/26/13 14:15 11,2-Dibromoethane

ND 0.151.0 ug/L 06/26/13 14:15 11,2-Dichlorobenzene

ND 0.161.0 ug/L 06/26/13 14:15 11,2-Dichloroethane

ND 0.171.0 ug/L 06/26/13 14:15 11,2-Dichloropropane

ND 0.291.0 ug/L 06/26/13 14:15 11,3-Dichlorobenzene

ND 0.271.0 ug/L 06/26/13 14:15 11,4-Dichlorobenzene

ND 1.85.0 ug/L 06/26/13 14:15 12-Butanone (MEK)

ND 0.555.0 ug/L 06/26/13 14:15 12-Hexanone

ND 1.25.0 ug/L 06/26/13 14:15 14-Methyl-2-pentanone (MIBK)

ND 1.55.0 ug/L 06/26/13 14:15 1Acetone

ND 0.181.0 ug/L 06/26/13 14:15 1Benzene

ND 0.261.0 ug/L 06/26/13 14:15 1Bromodichloromethane

ND 0.301.0 ug/L 06/26/13 14:15 1Bromoform

ND 0.201.0 ug/L 06/26/13 14:15 1Bromomethane

ND 0.211.0 ug/L 06/26/13 14:15 1Carbon disulfide

ND 0.301.0 ug/L 06/26/13 14:15 1Carbon tetrachloride

ND 0.291.0 ug/L 06/26/13 14:15 1Chlorobenzene

ND 0.151.0 ug/L 06/26/13 14:15 1Dibromochloromethane

ND 0.171.0 ug/L 06/26/13 14:15 1Chloroethane

ND 0.281.0 ug/L 06/26/13 14:15 1Chloroform

ND 0.221.0 ug/L 06/26/13 14:15 1Chloromethane

ND 0.341.0 ug/L 06/26/13 14:15 1cis-1,2-Dichloroethene

ND 0.221.0 ug/L 06/26/13 14:15 1cis-1,3-Dichloropropene

ND 0.321.0 ug/L 06/26/13 14:15 1Ethylbenzene

ND 0.462.0 ug/L 06/26/13 14:15 1Methylene Chloride

ND 0.281.0 ug/L 06/26/13 14:15 1Styrene

ND 0.351.0 ug/L 06/26/13 14:15 1Tetrachloroethene

ND 0.301.0 ug/L 06/26/13 14:15 1Toluene

ND 0.431.0 ug/L 06/26/13 14:15 1trans-1,2-Dichloroethene

ND 0.291.0 ug/L 06/26/13 14:15 1trans-1,3-Dichloropropene

ND 0.271.0 ug/L 06/26/13 14:15 1Trichloroethene

ND 0.271.0 ug/L 06/26/13 14:15 1Vinyl chloride

ND 0.421.0 ug/L 06/26/13 14:15 1Xylenes, Total

ND 0.421.0 ug/L 06/26/13 14:15 1m-Xylene & p-Xylene

ND 0.421.0 ug/L 06/26/13 14:15 1o-Xylene

4-Bromofluorobenzene (Surr) 95 80 - 120 06/26/13 14:15 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-126040/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

1,1-Dichloroethene 5.00 3.80 ug/L 76 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 5.00 4.75 ug/L 95 60 - 140
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-126040/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

Chlorobenzene 5.00 4.74 ug/L 95 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene 5.00 4.68 ug/L 94 60 - 140

Trichloroethene 5.00 4.50 ug/L 90 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

99

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: MW-13DLab Sample ID: 480-40540-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

1,1-Dichloroethene ND 100 85.9 ug/L 86 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Benzene ND 100 104 ug/L 104 60 - 140

Chlorobenzene ND 100 99.0 ug/L 99 60 - 140

Toluene ND 100 103 ug/L 103 60 - 140

Trichloroethene ND 100 96.2 ug/L 96 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

97

MS MS

Qualifier Limits%Recovery

Client Sample ID: MW-13DLab Sample ID: 480-40540-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126040

1,1-Dichloroethene ND 100 83.5 ug/L 84 60 - 140 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Benzene ND 100 102 ug/L 102 60 - 140 1 20

Chlorobenzene ND 100 99.0 ug/L 99 60 - 140 0 20

Toluene ND 100 102 ug/L 102 60 - 140 1 20

Trichloroethene ND 100 93.2 ug/L 93 60 - 140 3 20

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

102

MSD MSD

Qualifier Limits%Recovery

Method: 6010B - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 480-125253/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125492 Prep Batch: 125253

RL MDL

Iron ND 0.050 0.019 mg/L 06/21/13 10:50 06/23/13 18:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: 6010B - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125253/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125492 Prep Batch: 125253

Iron 10.0 10.38 mg/L 104 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 300.0 - Sulfate

Client Sample ID: Method BlankLab Sample ID: MB 480-125545/76

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125545

RL MDL

Sulfate ND 2.0 0.35 mg/L 06/25/13 00:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125545/75

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125545

Sulfate 20.0 21.19 mg/L 106 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 480-125849/76

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125849

RL MDL

Sulfate ND 2.0 0.35 mg/L 06/26/13 09:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125849/75

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125849

Sulfate 20.0 19.13 mg/L 96 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 480-126279/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126279

RL MDL

Sulfate ND 2.0 0.35 mg/L 06/27/13 10:30 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-126279/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 126279

Sulfate 20.0 20.76 mg/L 104 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: SM 3500 FE D - Iron, Ferrous and Ferric

Client Sample ID: Method BlankLab Sample ID: MB 480-125363/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125363

RL MDL

Ferrous Iron ND 0.10 0.075 mg/L 06/21/13 10:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125363/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125363

Ferrous Iron 2.00 1.86 mg/L 93 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-13DLab Sample ID: 480-40540-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125363

Ferrous Iron ND HF 4.00 1.07 F mg/L 27 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Method: SM 4500 S2 F - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 480-125369/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125369

RL MDL

Sulfide ND 1.0 0.67 mg/L 06/21/13 15:29 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-125369/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 125369

Sulfide 10.0 9.60 mg/L 96 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 5310C - Organic Carbon, Dissolved (DOC)

Client Sample ID: Method BlankLab Sample ID: MB 490-88816/3

Matrix: Water Prep Type: Dissolved

Analysis Batch: 88816

RL MDL

Dissolved Inorganic Carbon 0.154 J 1.0 0.14 mg/L 06/25/13 10:19 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-88816/2

Matrix: Water Prep Type: Dissolved

Analysis Batch: 88816

Dissolved Inorganic Carbon 10.1 10.05 mg/L 100 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: SM5310_D - Organic Carbon, Dissolved (DOC)

Client Sample ID: Method BlankLab Sample ID: MB 480-126512/3

Matrix: Water Prep Type: Dissolved

Analysis Batch: 126512

RL MDL

Dissolved Organic Carbon ND 1.0 0.43 mg/L 06/26/13 17:24 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-126512/4

Matrix: Water Prep Type: Dissolved

Analysis Batch: 126512

Dissolved Organic Carbon 60.0 59.17 mg/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Association Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

GC/MS VOA

Analysis Batch: 125913

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water OLC02.1480-40540-1 MW-16D Total/NA

Water OLC02.1480-40540-1 MS MW-16D Total/NA

Water OLC02.1480-40540-1 MSD MW-16D Total/NA

Water OLC02.1480-40540-2 MW-14D Total/NA

Water OLC02.1480-40540-4 MW-9D Total/NA

Water OLC02.1480-40540-5 MW-10D Total/NA

Water OLC02.1480-40540-6 MW-15D Total/NA

Water OLC02.1LCS 480-125913/3 Lab Control Sample Total/NA

Water OLC02.1MB 480-125913/4 Method Blank Total/NA

Analysis Batch: 126040

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water OLC02.1480-40540-3 MW-13D Total/NA

Water OLC02.1480-40540-3 MS MW-13D Total/NA

Water OLC02.1480-40540-3 MSD MW-13D Total/NA

Water OLC02.1LCS 480-126040/3 Lab Control Sample Total/NA

Water OLC02.1MB 480-126040/4 Method Blank Total/NA

Metals

Prep Batch: 125253

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A480-40540-1 MW-16D Total/NA

Water 3005A480-40540-2 MW-14D Total/NA

Water 3005A480-40540-3 MW-13D Total/NA

Water 3005A480-40540-4 MW-9D Total/NA

Water 3005A480-40540-5 MW-10D Total/NA

Water 3005A480-40540-6 MW-15D Total/NA

Water 3005ALCS 480-125253/2-A Lab Control Sample Total/NA

Water 3005AMB 480-125253/1-A Method Blank Total/NA

Analysis Batch: 125492

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010B 125253480-40540-1 MW-16D Total/NA

Water 6010B 125253480-40540-2 MW-14D Total/NA

Water 6010B 125253480-40540-3 MW-13D Total/NA

Water 6010B 125253480-40540-4 MW-9D Total/NA

Water 6010B 125253480-40540-5 MW-10D Total/NA

Water 6010B 125253480-40540-6 MW-15D Total/NA

Water 6010B 125253LCS 480-125253/2-A Lab Control Sample Total/NA

Water 6010B 125253MB 480-125253/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 88816

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5310C480-40540-1 MW-16D Dissolved

Water SM 5310C480-40540-2 MW-14D Dissolved

Water SM 5310C480-40540-3 MW-13D Dissolved

Water SM 5310C480-40540-4 MW-9D Dissolved
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QC Association Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

General Chemistry (Continued)

Analysis Batch: 88816 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5310C480-40540-5 MW-10D Dissolved

Water SM 5310C480-40540-6 MW-15D Dissolved

Water SM 5310CLCS 490-88816/2 Lab Control Sample Dissolved

Water SM 5310CMB 490-88816/3 Method Blank Dissolved

Analysis Batch: 125273

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water Nitrate by calc480-40540-1 MW-16D Total/NA

Water Nitrate by calc480-40540-2 MW-14D Total/NA

Water Nitrate by calc480-40540-3 MW-13D Total/NA

Water Nitrate by calc480-40540-4 MW-9D Total/NA

Water Nitrate by calc480-40540-5 MW-10D Total/NA

Water Nitrate by calc480-40540-6 MW-15D Total/NA

Analysis Batch: 125363

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 3500 FE D480-40540-1 MW-16D Total/NA

Water SM 3500 FE D480-40540-2 MW-14D Total/NA

Water SM 3500 FE D480-40540-3 MW-13D Total/NA

Water SM 3500 FE D480-40540-3 MS MW-13D Total/NA

Water SM 3500 FE D480-40540-4 MW-9D Total/NA

Water SM 3500 FE D480-40540-5 MW-10D Total/NA

Water SM 3500 FE D480-40540-6 MW-15D Total/NA

Water SM 3500 FE DLCS 480-125363/4 Lab Control Sample Total/NA

Water SM 3500 FE DMB 480-125363/3 Method Blank Total/NA

Analysis Batch: 125369

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F480-40540-1 MW-16D Total/NA

Water SM 4500 S2 F480-40540-2 MW-14D Total/NA

Water SM 4500 S2 F480-40540-3 MW-13D Total/NA

Water SM 4500 S2 F480-40540-4 MW-9D Total/NA

Water SM 4500 S2 F480-40540-5 MW-10D Total/NA

Water SM 4500 S2 F480-40540-6 MW-15D Total/NA

Water SM 4500 S2 FLCS 480-125369/4 Lab Control Sample Total/NA

Water SM 4500 S2 FMB 480-125369/3 Method Blank Total/NA

Analysis Batch: 125545

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0480-40540-2 MW-14D Total/NA

Water 300.0480-40540-3 MW-13D Total/NA

Water 300.0480-40540-4 MW-9D Total/NA

Water 300.0LCS 480-125545/75 Lab Control Sample Total/NA

Water 300.0MB 480-125545/76 Method Blank Total/NA

Analysis Batch: 125849

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0480-40540-1 MW-16D Total/NA

Water 300.0LCS 480-125849/75 Lab Control Sample Total/NA

Water 300.0MB 480-125849/76 Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

General Chemistry (Continued)

Analysis Batch: 126279

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0480-40540-5 MW-10D Total/NA

Water 300.0480-40540-6 MW-15D Total/NA

Water 300.0LCS 480-126279/3 Lab Control Sample Total/NA

Water 300.0MB 480-126279/4 Method Blank Total/NA

Analysis Batch: 126512

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM5310_D480-40540-1 MW-16D Dissolved

Water SM5310_D480-40540-2 MW-14D Dissolved

Water SM5310_D480-40540-3 MW-13D Dissolved

Water SM5310_D480-40540-4 MW-9D Dissolved

Water SM5310_D480-40540-5 MW-10D Dissolved

Water SM5310_D480-40540-6 MW-15D Dissolved

Water SM5310_DLCS 480-126512/4 Lab Control Sample Dissolved

Water SM5310_DMB 480-126512/3 Method Blank Dissolved
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-16D Lab Sample ID: 480-40540-1
Matrix: WaterDate Collected: 06/20/13 09:00

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 00:06 PJQ5 125913 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 18:49 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:09 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 20 125849 06/26/13 11:42 KAC TAL BUFTotal/NA

Analysis SM5310_D 1 126512 06/26/13 18:29 KC TAL BUFDissolved

Analysis SM 5310C 10 88816 06/25/13 10:19 JKF TAL NSHDissolved

Client Sample ID: MW-14D Lab Sample ID: 480-40540-2
Matrix: WaterDate Collected: 06/20/13 10:30

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 01:20 PJQ20 125913 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 18:57 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:10 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 10 125545 06/25/13 00:16 KAC TAL BUFTotal/NA

Analysis SM5310_D 10 126512 06/26/13 18:53 KC TAL BUFDissolved

Analysis SM 5310C 10 88816 06/25/13 10:19 JKF TAL NSHDissolved

Client Sample ID: MW-13D Lab Sample ID: 480-40540-3
Matrix: WaterDate Collected: 06/20/13 09:45

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 16:21 PJQ20 126040 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 18:59 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:11 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 10 125545 06/25/13 00:26 KAC TAL BUFTotal/NA

Analysis SM5310_D 1 126512 06/26/13 19:01 KC TAL BUFDissolved

Analysis SM 5310C 2 88816 06/25/13 10:19 JKF TAL NSHDissolved
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-9D Lab Sample ID: 480-40540-4
Matrix: WaterDate Collected: 06/20/13 11:15

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 02:10 PJQ2 125913 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 19:02 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:12 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 10 125545 06/25/13 00:36 KAC TAL BUFTotal/NA

Analysis SM5310_D 1 126512 06/26/13 19:10 KC TAL BUFDissolved

Analysis SM 5310C 5 88816 06/25/13 10:19 JKF TAL NSHDissolved

Client Sample ID: MW-10D Lab Sample ID: 480-40540-5
Matrix: WaterDate Collected: 06/20/13 13:45

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 02:35 PJQ20 125913 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 19:05 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:14 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 10 126279 06/27/13 10:40 KC TAL BUFTotal/NA

Analysis SM5310_D 1 126512 06/26/13 19:18 KC TAL BUFDissolved

Analysis SM 5310C 5 88816 06/25/13 10:19 JKF TAL NSHDissolved

Client Sample ID: MW-15D Lab Sample ID: 480-40540-6
Matrix: WaterDate Collected: 06/20/13 13:00

Date Received: 06/21/13 02:30

Analysis OLC02.1 06/26/13 03:00 PJQ4 125913 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 125253 06/21/13 10:50 SS TAL BUFTotal/NA

Analysis 6010B 1 125492 06/23/13 19:07 LH TAL BUFTotal/NA

Analysis Nitrate by calc 1 125273 06/21/13 09:15 CT TAL BUFTotal/NA

Analysis SM 3500 FE D 1 125363 06/21/13 10:00 ML TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 125369 06/21/13 15:29 KS TAL BUFTotal/NA

Analysis 300.0 10 126279 06/27/13 10:51 KC TAL BUFTotal/NA

Analysis SM5310_D 1 126512 06/26/13 19:26 KC TAL BUFDissolved

Analysis SM 5310C 10 88816 06/25/13 10:19 JKF TAL NSHDissolved
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177
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Certification Summary
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Laboratory: TestAmerica Buffalo
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Arkansas DEQ 88-06866State Program 07-06-13 *

California NELAP 9 1169CA 09-30-13

Connecticut State Program 1 PH-0568 09-30-14

Florida NELAP 4 E87672 06-30-13 *

Georgia State Program 4 N/A 03-31-14

Georgia State Program 4 956 06-30-13

Georgia State Program 4 956 03-31-14

Illinois NELAP 5 200003 09-30-13

Iowa State Program 7 374 03-15-15

Kansas NELAP 7 E-10187 01-31-14

Kentucky State Program 4 90029 12-31-13

Kentucky (UST) State Program 4 30 04-01-14

Louisiana NELAP 6 02031 06-30-13 *

Maine State Program 1 NY00044 12-04-13

Maryland State Program 3 294 03-31-14

Massachusetts State Program 1 M-NY044 06-30-13 *

Michigan State Program 5 9937 04-01-14

Minnesota NELAP 5 036-999-337 12-31-13

New Hampshire NELAP 1 2973 09-11-13

New Hampshire NELAP 1 2337 11-17-13

New Jersey NELAP 2 NY455 06-30-13 *

New York NELAP 2 10026 04-01-14

North Dakota State Program 8 R-176 03-31-14

Oklahoma State Program 6 9421 08-31-13

Oregon NELAP 10 NY200003 06-09-14

Pennsylvania NELAP 3 68-00281 07-31-13

Rhode Island State Program 1 LAO00328 12-31-13

Tennessee State Program 4 TN02970 04-01-14

Texas NELAP 6 T104704412-11-2 07-31-13

USDA Federal P330-11-00386 11-22-14

Virginia NELAP 3 460185 09-14-13

Washington State Program 10 C784 02-10-14

West Virginia DEP State Program 3 252 09-30-13

Wisconsin State Program 5 998310390 08-31-13

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

393ACIL 10-30-13

A2LA ISO/IEC 17025 0453.07 12-31-13

Alaska (UST) State Program 10 UST-087 07-24-13

Arizona State Program 9 AZ0473 05-05-14 *

Arkansas DEQ State Program 6 88-0737 04-25-14

California NELAP 9 1168CA 10-31-13

Connecticut State Program 1 PH-0220 12-31-13

Florida NELAP 4 E87358 06-30-14

Illinois NELAP 5 200010 12-09-13

Iowa State Program 7 131 05-01-14

Kansas NELAP 7 E-10229 10-31-13

TestAmerica Buffalo

* Expired certification is currently pending renewal and is considered valid.
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Certification Summary
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-40540-1

Project/Site: Midler Semi-Annual Groundwater

Laboratory: TestAmerica Nashville (Continued)
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Kentucky (UST) 194State Program 09-15-13

Louisiana NELAP 6 30613 06-30-13 *

Maryland State Program 3 316 03-31-14

Massachusetts State Program 1 M-TN032 06-30-14

Minnesota NELAP 5 047-999-345 12-31-13

Mississippi State Program 4 N/A 06-30-13

Montana (UST) State Program 8 NA 01-01-15

Nevada State Program 9 TN00032 07-31-13

New Hampshire NELAP 1 2963 10-10-13

New Jersey NELAP 2 TN965 06-30-14

New York NELAP 2 11342 04-01-14

North Carolina DENR State Program 4 387 12-31-13

North Dakota State Program 8 R-146 06-30-13

Ohio VAP State Program 5 CL0033 01-19-14

Oklahoma State Program 6 9412 08-31-13

Oregon NELAP 10 TN200001 04-29-14

Pennsylvania NELAP 3 68-00585 06-30-14

Rhode Island State Program 1 LAO00268 12-30-13

South Carolina State Program 4 84009 (001) 02-28-14

South Carolina State Program 4 84009 (002) 02-23-14

Tennessee State Program 4 2008 02-23-14

Texas NELAP 6 T104704077-09-TX 08-31-13

USDA Federal S-48469 11-02-13

Utah NELAP 8 TAN 06-30-13

Virginia NELAP 3 460152 06-14-14

Washington State Program 10 C789 07-19-13

West Virginia DEP State Program 3 219 02-28-14

Wisconsin State Program 5 998020430 08-31-13

Wyoming (UST) A2LA 8 453.07 12-31-13

TestAmerica Buffalo

* Expired certification is currently pending renewal and is considered valid.
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Method Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method Method Description LaboratoryProtocol

OCLPOLC02.1 Volatile Organic Compounds, Low Concetration (GC/MS) TAL BUF

SW8466010B Metals (ICP) TAL BUF

40CFR136A300.0 Sulfate TAL BUF

SMNitrate by calc Nitrogen, Nitrate-Nitrite TAL BUF

SMSM 3500 FE D Iron, Ferrous and Ferric TAL BUF

SMSM 4500 S2 F Sulfide, Total TAL BUF

SMSM 5310C Organic Carbon, Dissolved (DOC) TAL NSH

SMSM5310_D Organic Carbon, Dissolved (DOC) TAL BUF

Protocol References:

40CFR136A = "Methods for Organic Chemical Analysis of Municipal Industrial Wastewater ", 40CFR, Part 136, Appendix A,  October 26, 1984 and 

subsequent revisions.

OCLP = USEPA Contract Laboratory Program Statement Of Work For Inorganics Analysis, Multi-Media, Multi-Concentration.

SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Buffalo
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Sample Summary
TestAmerica Job ID: 480-40540-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

480-40540-1 MW-16D Water 06/20/13 09:00 06/21/13 02:30

480-40540-2 MW-14D Water 06/20/13 10:30 06/21/13 02:30

480-40540-3 MW-13D Water 06/20/13 09:45 06/21/13 02:30

480-40540-4 MW-9D Water 06/20/13 11:15 06/21/13 02:30

480-40540-5 MW-10D Water 06/20/13 13:45 06/21/13 02:30

480-40540-6 MW-15D Water 06/20/13 13:00 06/21/13 02:30

TestAmerica Buffalo
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Login Sample Receipt Checklist

Client: C&S Engineers, Inc. Job Number: 480-40540-1

Login Number: 40540

Question Answer Comment

Creator: Wienke, Robert

List Source: TestAmerica Buffalo

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 

background

TrueThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 

the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

TrueIf necessary, staff have been informed of any short hold time or quick TAT 

needs

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

TrueSampling Company provided. C&S

TrueSamples received within 48 hours of sampling.

N/ASamples requiring field filtration have been filtered in the field.

N/AChlorine Residual checked.

TestAmerica Buffalo
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Login Sample Receipt Checklist

Client: C&S Engineers, Inc. Job Number: 480-40540-1

Login Number: 40540

Question Answer Comment

Creator: Abernathy, Eric

List Source: TestAmerica Nashville

List Creation: 06/22/13 03:05 PMList Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Buffalo
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-52452-1
Client Project/Site: Midler Semi-Annual Groundwater

For:
C&S Engineers, Inc.
499 Col. Eileen Collins Blvd
Syracuse, New York 13212

Attn: Mr. Wayne N Randall

Authorized for release by:
1/10/2014 11:56:02 AM

Judy Stone, Senior Project Manager
(484)685-0868
judy.stone@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Qualifiers

GC/MS VOA

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

General Chemistry

Qualifier Description

HF Field parameter with a holding time of 15 minutes

Qualifier

B Compound was found in the blank and sample.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

E Result exceeded calibration range.

F MS/MSD Recovery and/or RPD exceeds the control limits

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Buffalo
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Case Narrative
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Job ID: 480-52452-1

Laboratory: TestAmerica Buffalo

Narrative

Job Narrative

480-52452-1

Receipt 

The samples were received on 12/21/2013 2:00 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 2 coolers at receipt time were 2.6º C and 3.1º C.

GC/MS VOA 

Method(s) OLC02.1: The following volatiles samples were diluted due to foaming at the time of purging during the original sample 

analysis: MW-14D (480-52452-2), MW-16D (480-52452-1), MW-16D (480-52452-1 MS), MW-16D (480-52452-1 MSD), MW-15D 

(480-52452-6), MW-9D (480-52452-4).  Elevated reporting limits (RLs) are provided.

Method(s) OLC02.1: The following samples were diluted to bring the concentration of target analytes within the calibration range:  MW-13D 

(480-52452-3), (480-52452-3 MS),  (480-52452-3 MSD), MW-10D (480-52452-5), MW-13D (480-52452-3).  Elevated reporting limits (RLs) 

are provided.

Method(s) OLC02.1: The matrix spike / matrix spike duplicate (MS/MSD) recoveries for batch 159450 were outside control limits for Vinyl 

Chloride.  Sample matrix interference is suspected because the associated laboratory control sample (LCS) recovery was within 

acceptance limits. (480-52452-3 MS),  (480-52452-3 MSD)

No other analytical or quality issues were noted.

IC 

Method(s) 300.0: The following samples were diluted to bring the concentration of target analytes within the calibration range:  

(480-52452-4 MS), MW-13D (480-52452-3), MW-14D (480-52452-2), MW-15D (480-52452-6), MW-16D (480-52452-1), MW-9D 

(480-52452-4), MW-10D (480-52452-5).  Elevated reporting limits (RLs) are provided.

Method(s) 300.0: Due to the high concentration of Sulfate, the matrix spike (MS) for batch 159278 could not be evaluated for accuracy and 

precision.  The associated laboratory control sample (LCS) met acceptance criteria.

No other analytical or quality issues were noted.

Metals 

No analytical or quality issues were noted.

General Chemistry 

Method(s) SM 3500 FE D: The matrix spike (MS) recovery for batch 158948 was outside control limits.  Sample matrix interference is 

suspected because the associated laboratory control sample (LCS) recovery was within acceptance limits. (480-52452-6 MS)

Method(s) SM 3500 FE D: This analysis is normally performed in the field and has a method-defined holding time of 15 minutes.  The 

following samples have been qualified with the "HF" flag to indicate analysis was performed in the laboratory outside the 15 minute 

timeframe: MW-10D (480-52452-5), MW-13D (480-52452-3), MW-14D (480-52452-2), MW-15D (480-52452-6), MW-16D (480-52452-1), 

MW-9D (480-52452-4)

Method(s) SM 5310C: Due to the high concentration of dissolved inorganic carbon, the matrix spike / matrix spike duplicate (MS/MSD) for 

batch 133441 could not be evaluated for accuracy and precision.  The associated laboratory control sample (LCS) met acceptance criteria.

Method(s) SM 5310C: The method blank for batch 133441 contained dissolved inorganic carbon above the method detection limit.  This 

target analyte concentration was less than the reporting limit (RL); therefore, re-extraction and/or re-analysis of samples was not 

performed.

No other analytical or quality issues were noted.

TestAmerica Buffalo
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Detection Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-16D Lab Sample ID: 480-52452-1

Iron

RL

0.050 mg/L

MDL

0.019

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10.15 6010C

Sulfate 10.0 mg/L1.7 Total/NA5103 300.0

Ferrous Iron 0.10 mg/L0.075 Total/NA10.15 HF SM 3500 FE D

Sulfide 1.0 mg/L0.67 Total/NA110.2 SM 4500 S2 F

Dissolved Inorganic Carbon 5.0 mg/L0.70 Dissolved5110 B SM 5310C

Dissolved Inorganic Carbon Result 1 5.0 mg/L0.70 Dissolved5111 B SM 5310C

Dissolved Inorganic Carbon Result 2 5.0 mg/L0.70 Dissolved5109 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved113.6 SM5310_D

Client Sample ID: MW-14D Lab Sample ID: 480-52452-2

Vinyl chloride

RL

20 ug/L

MDL

5.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20J8.4 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.055 6010C

Sulfate 10.0 mg/L1.7 Total/NA5120 300.0

Ferrous Iron 0.10 mg/L0.075 Total/NA10.084 J HF SM 3500 FE D

Sulfide 2.0 mg/L1.3 Total/NA152.4 SM 4500 S2 F

Dissolved Inorganic Carbon 10.0 mg/L1.4 Dissolved10178 B SM 5310C

Dissolved Inorganic Carbon Result 1 10.0 mg/L1.4 Dissolved10180 B SM 5310C

Dissolved Inorganic Carbon Result 2 10.0 mg/L1.4 Dissolved10175 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved154.4 SM5310_D

Client Sample ID: MW-13D Lab Sample ID: 480-52452-3

trans-1,2-Dichloroethene

RL

20 ug/L

MDL

8.5

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2025 OLC02.1

cis-1,2-Dichloroethene - DL 200 ug/L68 Total/NA2001900 OLC02.1

Vinyl chloride - DL 200 ug/L54 Total/NA2003200 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.17 6010C

Sulfate 10.0 mg/L1.7 Total/NA5202 300.0

Ferric Iron 0.10 mg/L0.075 Total/NA10.17 SM 3500

Sulfide 1.0 mg/L0.67 Total/NA118.8 SM 4500 S2 F

Dissolved Inorganic Carbon 2.0 mg/L0.28 Dissolved265.1 B SM 5310C

Dissolved Inorganic Carbon Result 1 2.0 mg/L0.28 Dissolved266.8 B SM 5310C

Dissolved Inorganic Carbon Result 2 2.0 mg/L0.28 Dissolved263.3 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved123.7 SM5310_D

Client Sample ID: MW-9D Lab Sample ID: 480-52452-4

cis-1,2-Dichloroethene

RL

2.0 ug/L

MDL

0.68

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2J1.9 OLC02.1

Vinyl chloride 2.0 ug/L0.54 Total/NA21.7 J OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.15 6010C

Sulfate 10.0 mg/L1.7 Total/NA5470 300.0

Ferric Iron 0.10 mg/L0.075 Total/NA10.15 SM 3500

Sulfide 1.0 mg/L0.67 Total/NA116.0 SM 4500 S2 F

Dissolved Inorganic Carbon 5.0 mg/L0.70 Dissolved582.5 B SM 5310C

Dissolved Inorganic Carbon Result 1 5.0 mg/L0.70 Dissolved583.1 B SM 5310C

Dissolved Inorganic Carbon Result 2 5.0 mg/L0.70 Dissolved582.0 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved16.9 SM5310_D

TestAmerica Buffalo
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Detection Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-10D Lab Sample ID: 480-52452-5

cis-1,2-Dichloroethene

RL

20 ug/L

MDL

6.8

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA20480 OLC02.1

trans-1,2-Dichloroethene 20 ug/L8.5 Total/NA2019 J OLC02.1

Vinyl chloride 20 ug/L5.4 Total/NA2090 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.027 J 6010C

Sulfate 20.0 mg/L3.5 Total/NA10623 300.0

Sulfide 1.0 mg/L0.67 Total/NA126.6 SM 4500 S2 F

Dissolved Inorganic Carbon 5.0 mg/L0.70 Dissolved585.9 B SM 5310C

Dissolved Inorganic Carbon Result 1 5.0 mg/L0.70 Dissolved585.8 B SM 5310C

Dissolved Inorganic Carbon Result 2 5.0 mg/L0.70 Dissolved586.1 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved14.9 SM5310_D

Client Sample ID: MW-15D Lab Sample ID: 480-52452-6

cis-1,2-Dichloroethene

RL

4.0 ug/L

MDL

1.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4J3.9 OLC02.1

Iron 0.050 mg/L0.019 Total/NA10.19 6010C

Sulfate 10.0 mg/L1.7 Total/NA5494 300.0

Ferric Iron 0.10 mg/L0.075 Total/NA10.19 SM 3500

Sulfide 1.0 mg/L0.67 Total/NA130.8 SM 4500 S2 F

Dissolved Inorganic Carbon 10.0 mg/L1.4 Dissolved10137 B SM 5310C

Dissolved Inorganic Carbon Result 1 10.0 mg/L1.4 Dissolved10136 B SM 5310C

Dissolved Inorganic Carbon Result 2 10.0 mg/L1.4 Dissolved10138 B SM 5310C

Dissolved Organic Carbon 1.0 mg/L0.43 Dissolved19.8 SM5310_D

Client Sample ID: TRIP BLANK Lab Sample ID: 480-52452-7

 No Detections.

TestAmerica Buffalo
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-1Client Sample ID: MW-16D
Matrix: WaterDate Collected: 12/20/13 08:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 5.0 1.4 ug/L 12/24/13 14:23 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/24/13 14:23 51,1,2,2-Tetrachloroethane ND

5.0 1.0 ug/L 12/24/13 14:23 51,1,2-Trichloroethane ND

5.0 1.6 ug/L 12/24/13 14:23 51,1-Dichloroethane ND

5.0 1.3 ug/L 12/24/13 14:23 51,1-Dichloroethene ND

5.0 1.4 ug/L 12/24/13 14:23 51,2,4-Trichlorobenzene ND

5.0 2.5 ug/L 12/24/13 14:23 51,2-Dibromo-3-Chloropropane ND

5.0 1.2 ug/L 12/24/13 14:23 51,2-Dibromoethane ND

5.0 0.75 ug/L 12/24/13 14:23 51,2-Dichlorobenzene ND

5.0 0.80 ug/L 12/24/13 14:23 51,2-Dichloroethane ND

5.0 0.85 ug/L 12/24/13 14:23 51,2-Dichloropropane ND

5.0 1.5 ug/L 12/24/13 14:23 51,3-Dichlorobenzene ND

5.0 1.3 ug/L 12/24/13 14:23 51,4-Dichlorobenzene ND

25 9.1 ug/L 12/24/13 14:23 52-Butanone (MEK) ND

25 2.8 ug/L 12/24/13 14:23 52-Hexanone ND

25 5.8 ug/L 12/24/13 14:23 54-Methyl-2-pentanone (MIBK) ND

25 7.3 ug/L 12/24/13 14:23 5Acetone ND

5.0 0.90 ug/L 12/24/13 14:23 5Benzene ND

5.0 1.3 ug/L 12/24/13 14:23 5Bromodichloromethane ND

5.0 1.5 ug/L 12/24/13 14:23 5Bromoform ND

5.0 1.0 ug/L 12/24/13 14:23 5Bromomethane ND

5.0 1.1 ug/L 12/24/13 14:23 5Carbon disulfide ND

5.0 1.5 ug/L 12/24/13 14:23 5Carbon tetrachloride ND

5.0 1.4 ug/L 12/24/13 14:23 5Chlorobenzene ND

5.0 0.75 ug/L 12/24/13 14:23 5Dibromochloromethane ND

5.0 0.85 ug/L 12/24/13 14:23 5Chloroethane ND

5.0 1.4 ug/L 12/24/13 14:23 5Chloroform ND

5.0 1.1 ug/L 12/24/13 14:23 5Chloromethane ND

5.0 1.7 ug/L 12/24/13 14:23 5cis-1,2-Dichloroethene ND

5.0 1.1 ug/L 12/24/13 14:23 5cis-1,3-Dichloropropene ND

5.0 1.6 ug/L 12/24/13 14:23 5Ethylbenzene ND

10 2.3 ug/L 12/24/13 14:23 5Methylene Chloride ND

5.0 1.4 ug/L 12/24/13 14:23 5Styrene ND

5.0 1.8 ug/L 12/24/13 14:23 5Tetrachloroethene ND

5.0 1.5 ug/L 12/24/13 14:23 5Toluene ND

5.0 2.1 ug/L 12/24/13 14:23 5trans-1,2-Dichloroethene ND

5.0 1.5 ug/L 12/24/13 14:23 5trans-1,3-Dichloropropene ND

5.0 1.3 ug/L 12/24/13 14:23 5Trichloroethene ND

5.0 1.4 ug/L 12/24/13 14:23 5Vinyl chloride ND

5.0 2.1 ug/L 12/24/13 14:23 5Xylenes, Total ND

5.0 2.1 ug/L 12/24/13 14:23 5m-Xylene & p-Xylene ND

5.0 2.1 ug/L 12/24/13 14:23 5o-Xylene ND

4-Bromofluorobenzene (Surr) 90 80 - 120 12/24/13 14:23 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.15 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-1Client Sample ID: MW-16D
Matrix: WaterDate Collected: 12/20/13 08:00

Date Received: 12/21/13 02:00

General Chemistry
RL MDL

Sulfate 103 10.0 1.7 mg/L 12/24/13 22:54 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:07 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron ND

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron 0.15 HF

1.0 0.67 mg/L 12/27/13 11:45 1Sulfide 10.2

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 110 B 5.0 0.70 mg/L 01/04/14 15:07 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 1

111 B

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 2

109 B

1.0 0.43 mg/L 12/30/13 20:11 1Dissolved Organic Carbon 13.6
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-2Client Sample ID: MW-14D
Matrix: WaterDate Collected: 12/20/13 09:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 12/24/13 15:38 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 12/24/13 15:38 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 12/24/13 15:38 201,1,2-Trichloroethane ND

20 6.3 ug/L 12/24/13 15:38 201,1-Dichloroethane ND

20 5.2 ug/L 12/24/13 15:38 201,1-Dichloroethene ND

20 5.4 ug/L 12/24/13 15:38 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 12/24/13 15:38 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 12/24/13 15:38 201,2-Dibromoethane ND

20 3.0 ug/L 12/24/13 15:38 201,2-Dichlorobenzene ND

20 3.2 ug/L 12/24/13 15:38 201,2-Dichloroethane ND

20 3.4 ug/L 12/24/13 15:38 201,2-Dichloropropane ND

20 5.9 ug/L 12/24/13 15:38 201,3-Dichlorobenzene ND

20 5.3 ug/L 12/24/13 15:38 201,4-Dichlorobenzene ND

100 36 ug/L 12/24/13 15:38 202-Butanone (MEK) ND

100 11 ug/L 12/24/13 15:38 202-Hexanone ND

100 23 ug/L 12/24/13 15:38 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 12/24/13 15:38 20Acetone ND

20 3.6 ug/L 12/24/13 15:38 20Benzene ND

20 5.1 ug/L 12/24/13 15:38 20Bromodichloromethane ND

20 6.0 ug/L 12/24/13 15:38 20Bromoform ND

20 4.0 ug/L 12/24/13 15:38 20Bromomethane ND

20 4.2 ug/L 12/24/13 15:38 20Carbon disulfide ND

20 6.0 ug/L 12/24/13 15:38 20Carbon tetrachloride ND

20 5.7 ug/L 12/24/13 15:38 20Chlorobenzene ND

20 3.0 ug/L 12/24/13 15:38 20Dibromochloromethane ND

20 3.4 ug/L 12/24/13 15:38 20Chloroethane ND

20 5.6 ug/L 12/24/13 15:38 20Chloroform ND

20 4.4 ug/L 12/24/13 15:38 20Chloromethane ND

20 6.8 ug/L 12/24/13 15:38 20cis-1,2-Dichloroethene ND

20 4.3 ug/L 12/24/13 15:38 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 12/24/13 15:38 20Ethylbenzene ND

40 9.2 ug/L 12/24/13 15:38 20Methylene Chloride ND

20 5.6 ug/L 12/24/13 15:38 20Styrene ND

20 7.0 ug/L 12/24/13 15:38 20Tetrachloroethene ND

20 6.1 ug/L 12/24/13 15:38 20Toluene ND

20 8.5 ug/L 12/24/13 15:38 20trans-1,2-Dichloroethene ND

20 5.9 ug/L 12/24/13 15:38 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 12/24/13 15:38 20Trichloroethene ND

20 5.4 ug/L 12/24/13 15:38 20Vinyl chloride 8.4 J

20 8.4 ug/L 12/24/13 15:38 20Xylenes, Total ND

20 8.4 ug/L 12/24/13 15:38 20m-Xylene & p-Xylene ND

20 8.4 ug/L 12/24/13 15:38 20o-Xylene ND

4-Bromofluorobenzene (Surr) 91 80 - 120 12/24/13 15:38 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.055 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-2Client Sample ID: MW-14D
Matrix: WaterDate Collected: 12/20/13 09:00

Date Received: 12/21/13 02:00

General Chemistry
RL MDL

Sulfate 120 10.0 1.7 mg/L 12/24/13 23:04 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:09 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron ND

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron 0.084 J HF

2.0 1.3 mg/L 12/27/13 11:45 1Sulfide 52.4

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 178 B 10.0 1.4 mg/L 01/04/14 15:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10.0 1.4 mg/L 01/04/14 15:07 10Dissolved Inorganic Carbon 

Result 1

180 B

10.0 1.4 mg/L 01/04/14 15:07 10Dissolved Inorganic Carbon 

Result 2

175 B

1.0 0.43 mg/L 12/30/13 21:24 1Dissolved Organic Carbon 54.4
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-3Client Sample ID: MW-13D
Matrix: WaterDate Collected: 12/20/13 10:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 12/24/13 16:03 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 12/24/13 16:03 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 12/24/13 16:03 201,1,2-Trichloroethane ND

20 6.3 ug/L 12/24/13 16:03 201,1-Dichloroethane ND

20 5.2 ug/L 12/24/13 16:03 201,1-Dichloroethene ND

20 5.4 ug/L 12/24/13 16:03 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 12/24/13 16:03 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 12/24/13 16:03 201,2-Dibromoethane ND

20 3.0 ug/L 12/24/13 16:03 201,2-Dichlorobenzene ND

20 3.2 ug/L 12/24/13 16:03 201,2-Dichloroethane ND

20 3.4 ug/L 12/24/13 16:03 201,2-Dichloropropane ND

20 5.9 ug/L 12/24/13 16:03 201,3-Dichlorobenzene ND

20 5.3 ug/L 12/24/13 16:03 201,4-Dichlorobenzene ND

100 36 ug/L 12/24/13 16:03 202-Butanone (MEK) ND

100 11 ug/L 12/24/13 16:03 202-Hexanone ND

100 23 ug/L 12/24/13 16:03 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 12/24/13 16:03 20Acetone ND

20 3.6 ug/L 12/24/13 16:03 20Benzene ND

20 5.1 ug/L 12/24/13 16:03 20Bromodichloromethane ND

20 6.0 ug/L 12/24/13 16:03 20Bromoform ND

20 4.0 ug/L 12/24/13 16:03 20Bromomethane ND

20 4.2 ug/L 12/24/13 16:03 20Carbon disulfide ND

20 6.0 ug/L 12/24/13 16:03 20Carbon tetrachloride ND

20 5.7 ug/L 12/24/13 16:03 20Chlorobenzene ND

20 3.0 ug/L 12/24/13 16:03 20Dibromochloromethane ND

20 3.4 ug/L 12/24/13 16:03 20Chloroethane ND

20 5.6 ug/L 12/24/13 16:03 20Chloroform ND

20 4.4 ug/L 12/24/13 16:03 20Chloromethane ND

20 4.3 ug/L 12/24/13 16:03 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 12/24/13 16:03 20Ethylbenzene ND

40 9.2 ug/L 12/24/13 16:03 20Methylene Chloride ND

20 5.6 ug/L 12/24/13 16:03 20Styrene ND

20 7.0 ug/L 12/24/13 16:03 20Tetrachloroethene ND

20 6.1 ug/L 12/24/13 16:03 20Toluene ND

20 8.5 ug/L 12/24/13 16:03 20trans-1,2-Dichloroethene 25

20 5.9 ug/L 12/24/13 16:03 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 12/24/13 16:03 20Trichloroethene ND

20 8.4 ug/L 12/24/13 16:03 20Xylenes, Total ND

20 8.4 ug/L 12/24/13 16:03 20m-Xylene & p-Xylene ND

20 8.4 ug/L 12/24/13 16:03 20o-Xylene ND

4-Bromofluorobenzene (Surr) 88 80 - 120 12/24/13 16:03 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) - DL
RL MDL

cis-1,2-Dichloroethene 1900 200 68 ug/L 12/26/13 14:55 200

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 54 ug/L 12/26/13 14:55 200Vinyl chloride 3200
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-3Client Sample ID: MW-13D
Matrix: WaterDate Collected: 12/20/13 10:00

Date Received: 12/21/13 02:00

4-Bromofluorobenzene (Surr) 88 80 - 120 12/26/13 14:55 200

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.17 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Sulfate 202 10.0 1.7 mg/L 12/24/13 23:14 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:10 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron 0.17

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron ND HF

1.0 0.67 mg/L 12/27/13 11:45 1Sulfide 18.8

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 65.1 B 2.0 0.28 mg/L 01/04/14 15:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.28 mg/L 01/04/14 15:07 2Dissolved Inorganic Carbon 

Result 1

66.8 B

2.0 0.28 mg/L 01/04/14 15:07 2Dissolved Inorganic Carbon 

Result 2

63.3 B

1.0 0.43 mg/L 12/30/13 21:39 1Dissolved Organic Carbon 23.7
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-4Client Sample ID: MW-9D
Matrix: WaterDate Collected: 12/20/13 11:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 2.0 0.57 ug/L 12/26/13 16:09 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.78 ug/L 12/26/13 16:09 21,1,2,2-Tetrachloroethane ND

2.0 0.40 ug/L 12/26/13 16:09 21,1,2-Trichloroethane ND

2.0 0.63 ug/L 12/26/13 16:09 21,1-Dichloroethane ND

2.0 0.52 ug/L 12/26/13 16:09 21,1-Dichloroethene ND

2.0 0.54 ug/L 12/26/13 16:09 21,2,4-Trichlorobenzene ND

2.0 0.99 ug/L 12/26/13 16:09 21,2-Dibromo-3-Chloropropane ND

2.0 0.49 ug/L 12/26/13 16:09 21,2-Dibromoethane ND

2.0 0.30 ug/L 12/26/13 16:09 21,2-Dichlorobenzene ND

2.0 0.32 ug/L 12/26/13 16:09 21,2-Dichloroethane ND

2.0 0.34 ug/L 12/26/13 16:09 21,2-Dichloropropane ND

2.0 0.59 ug/L 12/26/13 16:09 21,3-Dichlorobenzene ND

2.0 0.53 ug/L 12/26/13 16:09 21,4-Dichlorobenzene ND

10 3.6 ug/L 12/26/13 16:09 22-Butanone (MEK) ND

10 1.1 ug/L 12/26/13 16:09 22-Hexanone ND

10 2.3 ug/L 12/26/13 16:09 24-Methyl-2-pentanone (MIBK) ND

10 2.9 ug/L 12/26/13 16:09 2Acetone ND

2.0 0.36 ug/L 12/26/13 16:09 2Benzene ND

2.0 0.51 ug/L 12/26/13 16:09 2Bromodichloromethane ND

2.0 0.60 ug/L 12/26/13 16:09 2Bromoform ND

2.0 0.40 ug/L 12/26/13 16:09 2Bromomethane ND

2.0 0.42 ug/L 12/26/13 16:09 2Carbon disulfide ND

2.0 0.60 ug/L 12/26/13 16:09 2Carbon tetrachloride ND

2.0 0.57 ug/L 12/26/13 16:09 2Chlorobenzene ND

2.0 0.30 ug/L 12/26/13 16:09 2Dibromochloromethane ND

2.0 0.34 ug/L 12/26/13 16:09 2Chloroethane ND

2.0 0.56 ug/L 12/26/13 16:09 2Chloroform ND

2.0 0.44 ug/L 12/26/13 16:09 2Chloromethane ND

2.0 0.68 ug/L 12/26/13 16:09 2cis-1,2-Dichloroethene 1.9 J

2.0 0.43 ug/L 12/26/13 16:09 2cis-1,3-Dichloropropene ND

2.0 0.63 ug/L 12/26/13 16:09 2Ethylbenzene ND

4.0 0.92 ug/L 12/26/13 16:09 2Methylene Chloride ND

2.0 0.56 ug/L 12/26/13 16:09 2Styrene ND

2.0 0.70 ug/L 12/26/13 16:09 2Tetrachloroethene ND

2.0 0.61 ug/L 12/26/13 16:09 2Toluene ND

2.0 0.85 ug/L 12/26/13 16:09 2trans-1,2-Dichloroethene ND

2.0 0.59 ug/L 12/26/13 16:09 2trans-1,3-Dichloropropene ND

2.0 0.54 ug/L 12/26/13 16:09 2Trichloroethene ND

2.0 0.54 ug/L 12/26/13 16:09 2Vinyl chloride 1.7 J

2.0 0.84 ug/L 12/26/13 16:09 2Xylenes, Total ND

2.0 0.84 ug/L 12/26/13 16:09 2m-Xylene & p-Xylene ND

2.0 0.84 ug/L 12/26/13 16:09 2o-Xylene ND

4-Bromofluorobenzene (Surr) 91 80 - 120 12/26/13 16:09 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.15 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-4Client Sample ID: MW-9D
Matrix: WaterDate Collected: 12/20/13 11:00

Date Received: 12/21/13 02:00

General Chemistry
RL MDL

Sulfate 470 10.0 1.7 mg/L 12/24/13 23:24 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:11 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron 0.15

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron ND HF

1.0 0.67 mg/L 12/27/13 11:45 1Sulfide 16.0

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 82.5 B 5.0 0.70 mg/L 01/04/14 15:07 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 1

83.1 B

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 2

82.0 B

1.0 0.43 mg/L 12/30/13 21:54 1Dissolved Organic Carbon 6.9
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-5Client Sample ID: MW-10D
Matrix: WaterDate Collected: 12/20/13 12:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 20 5.7 ug/L 12/26/13 16:33 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 7.8 ug/L 12/26/13 16:33 201,1,2,2-Tetrachloroethane ND

20 4.0 ug/L 12/26/13 16:33 201,1,2-Trichloroethane ND

20 6.3 ug/L 12/26/13 16:33 201,1-Dichloroethane ND

20 5.2 ug/L 12/26/13 16:33 201,1-Dichloroethene ND

20 5.4 ug/L 12/26/13 16:33 201,2,4-Trichlorobenzene ND

20 9.9 ug/L 12/26/13 16:33 201,2-Dibromo-3-Chloropropane ND

20 4.9 ug/L 12/26/13 16:33 201,2-Dibromoethane ND

20 3.0 ug/L 12/26/13 16:33 201,2-Dichlorobenzene ND

20 3.2 ug/L 12/26/13 16:33 201,2-Dichloroethane ND

20 3.4 ug/L 12/26/13 16:33 201,2-Dichloropropane ND

20 5.9 ug/L 12/26/13 16:33 201,3-Dichlorobenzene ND

20 5.3 ug/L 12/26/13 16:33 201,4-Dichlorobenzene ND

100 36 ug/L 12/26/13 16:33 202-Butanone (MEK) ND

100 11 ug/L 12/26/13 16:33 202-Hexanone ND

100 23 ug/L 12/26/13 16:33 204-Methyl-2-pentanone (MIBK) ND

100 29 ug/L 12/26/13 16:33 20Acetone ND

20 3.6 ug/L 12/26/13 16:33 20Benzene ND

20 5.1 ug/L 12/26/13 16:33 20Bromodichloromethane ND

20 6.0 ug/L 12/26/13 16:33 20Bromoform ND

20 4.0 ug/L 12/26/13 16:33 20Bromomethane ND

20 4.2 ug/L 12/26/13 16:33 20Carbon disulfide ND

20 6.0 ug/L 12/26/13 16:33 20Carbon tetrachloride ND

20 5.7 ug/L 12/26/13 16:33 20Chlorobenzene ND

20 3.0 ug/L 12/26/13 16:33 20Dibromochloromethane ND

20 3.4 ug/L 12/26/13 16:33 20Chloroethane ND

20 5.6 ug/L 12/26/13 16:33 20Chloroform ND

20 4.4 ug/L 12/26/13 16:33 20Chloromethane ND

20 6.8 ug/L 12/26/13 16:33 20cis-1,2-Dichloroethene 480

20 4.3 ug/L 12/26/13 16:33 20cis-1,3-Dichloropropene ND

20 6.3 ug/L 12/26/13 16:33 20Ethylbenzene ND

40 9.2 ug/L 12/26/13 16:33 20Methylene Chloride ND

20 5.6 ug/L 12/26/13 16:33 20Styrene ND

20 7.0 ug/L 12/26/13 16:33 20Tetrachloroethene ND

20 6.1 ug/L 12/26/13 16:33 20Toluene ND

20 8.5 ug/L 12/26/13 16:33 20trans-1,2-Dichloroethene 19 J

20 5.9 ug/L 12/26/13 16:33 20trans-1,3-Dichloropropene ND

20 5.4 ug/L 12/26/13 16:33 20Trichloroethene ND

20 5.4 ug/L 12/26/13 16:33 20Vinyl chloride 90

20 8.4 ug/L 12/26/13 16:33 20Xylenes, Total ND

20 8.4 ug/L 12/26/13 16:33 20m-Xylene & p-Xylene ND

20 8.4 ug/L 12/26/13 16:33 20o-Xylene ND

4-Bromofluorobenzene (Surr) 93 80 - 120 12/26/13 16:33 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.027 J 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-5Client Sample ID: MW-10D
Matrix: WaterDate Collected: 12/20/13 12:00

Date Received: 12/21/13 02:00

General Chemistry
RL MDL

Sulfate 623 20.0 3.5 mg/L 12/28/13 01:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:12 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron ND

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron ND HF

1.0 0.67 mg/L 12/27/13 11:45 1Sulfide 26.6

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 85.9 B 5.0 0.70 mg/L 01/04/14 15:07 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 1

85.8 B

5.0 0.70 mg/L 01/04/14 15:07 5Dissolved Inorganic Carbon 

Result 2

86.1 B

1.0 0.43 mg/L 12/30/13 22:08 1Dissolved Organic Carbon 4.9
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-6Client Sample ID: MW-15D
Matrix: WaterDate Collected: 12/20/13 13:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 4.0 1.1 ug/L 12/26/13 16:58 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 1.6 ug/L 12/26/13 16:58 41,1,2,2-Tetrachloroethane ND

4.0 0.80 ug/L 12/26/13 16:58 41,1,2-Trichloroethane ND

4.0 1.3 ug/L 12/26/13 16:58 41,1-Dichloroethane ND

4.0 1.0 ug/L 12/26/13 16:58 41,1-Dichloroethene ND

4.0 1.1 ug/L 12/26/13 16:58 41,2,4-Trichlorobenzene ND

4.0 2.0 ug/L 12/26/13 16:58 41,2-Dibromo-3-Chloropropane ND

4.0 0.98 ug/L 12/26/13 16:58 41,2-Dibromoethane ND

4.0 0.60 ug/L 12/26/13 16:58 41,2-Dichlorobenzene ND

4.0 0.64 ug/L 12/26/13 16:58 41,2-Dichloroethane ND

4.0 0.68 ug/L 12/26/13 16:58 41,2-Dichloropropane ND

4.0 1.2 ug/L 12/26/13 16:58 41,3-Dichlorobenzene ND

4.0 1.1 ug/L 12/26/13 16:58 41,4-Dichlorobenzene ND

20 7.2 ug/L 12/26/13 16:58 42-Butanone (MEK) ND

20 2.2 ug/L 12/26/13 16:58 42-Hexanone ND

20 4.6 ug/L 12/26/13 16:58 44-Methyl-2-pentanone (MIBK) ND

20 5.8 ug/L 12/26/13 16:58 4Acetone ND

4.0 0.72 ug/L 12/26/13 16:58 4Benzene ND

4.0 1.0 ug/L 12/26/13 16:58 4Bromodichloromethane ND

4.0 1.2 ug/L 12/26/13 16:58 4Bromoform ND

4.0 0.80 ug/L 12/26/13 16:58 4Bromomethane ND

4.0 0.84 ug/L 12/26/13 16:58 4Carbon disulfide ND

4.0 1.2 ug/L 12/26/13 16:58 4Carbon tetrachloride ND

4.0 1.1 ug/L 12/26/13 16:58 4Chlorobenzene ND

4.0 0.60 ug/L 12/26/13 16:58 4Dibromochloromethane ND

4.0 0.68 ug/L 12/26/13 16:58 4Chloroethane ND

4.0 1.1 ug/L 12/26/13 16:58 4Chloroform ND

4.0 0.88 ug/L 12/26/13 16:58 4Chloromethane ND

4.0 1.4 ug/L 12/26/13 16:58 4cis-1,2-Dichloroethene 3.9 J

4.0 0.86 ug/L 12/26/13 16:58 4cis-1,3-Dichloropropene ND

4.0 1.3 ug/L 12/26/13 16:58 4Ethylbenzene ND

8.0 1.8 ug/L 12/26/13 16:58 4Methylene Chloride ND

4.0 1.1 ug/L 12/26/13 16:58 4Styrene ND

4.0 1.4 ug/L 12/26/13 16:58 4Tetrachloroethene ND

4.0 1.2 ug/L 12/26/13 16:58 4Toluene ND

4.0 1.7 ug/L 12/26/13 16:58 4trans-1,2-Dichloroethene ND

4.0 1.2 ug/L 12/26/13 16:58 4trans-1,3-Dichloropropene ND

4.0 1.1 ug/L 12/26/13 16:58 4Trichloroethene ND

4.0 1.1 ug/L 12/26/13 16:58 4Vinyl chloride ND

4.0 1.7 ug/L 12/26/13 16:58 4Xylenes, Total ND

4.0 1.7 ug/L 12/26/13 16:58 4m-Xylene & p-Xylene ND

4.0 1.7 ug/L 12/26/13 16:58 4o-Xylene ND

4-Bromofluorobenzene (Surr) 92 80 - 120 12/26/13 16:58 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP)
RL MDL

Iron 0.19 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 15:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-6Client Sample ID: MW-15D
Matrix: WaterDate Collected: 12/20/13 13:00

Date Received: 12/21/13 02:00

General Chemistry
RL MDL

Sulfate 494 10.0 1.7 mg/L 12/25/13 00:15 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.050 0.020 mg/L 12/21/13 14:13 1Nitrate as N ND

0.10 0.075 mg/L 01/09/14 15:49 1Ferric Iron 0.19

0.10 0.075 mg/L 12/21/13 08:05 1Ferrous Iron ND HF

1.0 0.67 mg/L 12/27/13 11:45 1Sulfide 30.8

General Chemistry - Dissolved
RL MDL

Dissolved Inorganic Carbon 137 B 10.0 1.4 mg/L 01/04/14 15:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10.0 1.4 mg/L 01/04/14 15:07 10Dissolved Inorganic Carbon 

Result 1

136 B

10.0 1.4 mg/L 01/04/14 15:07 10Dissolved Inorganic Carbon 

Result 2

138 B

1.0 0.43 mg/L 12/30/13 22:23 1Dissolved Organic Carbon 9.8
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Client Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID: 480-52452-7Client Sample ID: TRIP BLANK
Matrix: WaterDate Collected: 12/20/13 00:00

Date Received: 12/21/13 02:00

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
RL MDL

1,1,1-Trichloroethane ND 1.0 0.28 ug/L 12/26/13 14:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.39 ug/L 12/26/13 14:30 11,1,2,2-Tetrachloroethane ND

1.0 0.20 ug/L 12/26/13 14:30 11,1,2-Trichloroethane ND

1.0 0.32 ug/L 12/26/13 14:30 11,1-Dichloroethane ND

1.0 0.26 ug/L 12/26/13 14:30 11,1-Dichloroethene ND

1.0 0.27 ug/L 12/26/13 14:30 11,2,4-Trichlorobenzene ND

1.0 0.50 ug/L 12/26/13 14:30 11,2-Dibromo-3-Chloropropane ND

1.0 0.25 ug/L 12/26/13 14:30 11,2-Dibromoethane ND

1.0 0.15 ug/L 12/26/13 14:30 11,2-Dichlorobenzene ND

1.0 0.16 ug/L 12/26/13 14:30 11,2-Dichloroethane ND

1.0 0.17 ug/L 12/26/13 14:30 11,2-Dichloropropane ND

1.0 0.29 ug/L 12/26/13 14:30 11,3-Dichlorobenzene ND

1.0 0.27 ug/L 12/26/13 14:30 11,4-Dichlorobenzene ND

5.0 1.8 ug/L 12/26/13 14:30 12-Butanone (MEK) ND

5.0 0.55 ug/L 12/26/13 14:30 12-Hexanone ND

5.0 1.2 ug/L 12/26/13 14:30 14-Methyl-2-pentanone (MIBK) ND

5.0 1.5 ug/L 12/26/13 14:30 1Acetone ND

1.0 0.18 ug/L 12/26/13 14:30 1Benzene ND

1.0 0.26 ug/L 12/26/13 14:30 1Bromodichloromethane ND

1.0 0.30 ug/L 12/26/13 14:30 1Bromoform ND

1.0 0.20 ug/L 12/26/13 14:30 1Bromomethane ND

1.0 0.21 ug/L 12/26/13 14:30 1Carbon disulfide ND

1.0 0.30 ug/L 12/26/13 14:30 1Carbon tetrachloride ND

1.0 0.29 ug/L 12/26/13 14:30 1Chlorobenzene ND

1.0 0.15 ug/L 12/26/13 14:30 1Dibromochloromethane ND

1.0 0.17 ug/L 12/26/13 14:30 1Chloroethane ND

1.0 0.28 ug/L 12/26/13 14:30 1Chloroform ND

1.0 0.22 ug/L 12/26/13 14:30 1Chloromethane ND

1.0 0.34 ug/L 12/26/13 14:30 1cis-1,2-Dichloroethene ND

1.0 0.22 ug/L 12/26/13 14:30 1cis-1,3-Dichloropropene ND

1.0 0.32 ug/L 12/26/13 14:30 1Ethylbenzene ND

2.0 0.46 ug/L 12/26/13 14:30 1Methylene Chloride ND

1.0 0.28 ug/L 12/26/13 14:30 1Styrene ND

1.0 0.35 ug/L 12/26/13 14:30 1Tetrachloroethene ND

1.0 0.30 ug/L 12/26/13 14:30 1Toluene ND

1.0 0.43 ug/L 12/26/13 14:30 1trans-1,2-Dichloroethene ND

1.0 0.29 ug/L 12/26/13 14:30 1trans-1,3-Dichloropropene ND

1.0 0.27 ug/L 12/26/13 14:30 1Trichloroethene ND

1.0 0.27 ug/L 12/26/13 14:30 1Vinyl chloride ND

1.0 0.42 ug/L 12/26/13 14:30 1Xylenes, Total ND

1.0 0.42 ug/L 12/26/13 14:30 1m-Xylene & p-Xylene ND

1.0 0.42 ug/L 12/26/13 14:30 1o-Xylene ND

4-Bromofluorobenzene (Surr) 89 80 - 120 12/26/13 14:30 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Surrogate Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (80-120)

BFB

90480-52452-1

Percent Surrogate Recovery (Acceptance Limits)

MW-16D

105480-52452-1 MS MW-16D

98480-52452-1 MSD MW-16D

91480-52452-2 MW-14D

88480-52452-3 MW-13D

88480-52452-3 - DL MW-13D

111480-52452-3 MS MW-13D

103480-52452-3 MSD MW-13D

91480-52452-4 MW-9D

93480-52452-5 MW-10D

92480-52452-6 MW-15D

89480-52452-7 TRIP BLANK

99LCS 480-159309/4 Lab Control Sample

113LCS 480-159450/4 Lab Control Sample

87MB 480-159309/5 Method Blank

90MB 480-159450/5 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 480-159309/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159309

RL MDL

1,1,1-Trichloroethane ND 1.0 0.28 ug/L 12/24/13 13:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.391.0 ug/L 12/24/13 13:43 11,1,2,2-Tetrachloroethane

ND 0.201.0 ug/L 12/24/13 13:43 11,1,2-Trichloroethane

ND 0.321.0 ug/L 12/24/13 13:43 11,1-Dichloroethane

ND 0.261.0 ug/L 12/24/13 13:43 11,1-Dichloroethene

ND 0.271.0 ug/L 12/24/13 13:43 11,2,4-Trichlorobenzene

ND 0.501.0 ug/L 12/24/13 13:43 11,2-Dibromo-3-Chloropropane

ND 0.251.0 ug/L 12/24/13 13:43 11,2-Dibromoethane

ND 0.151.0 ug/L 12/24/13 13:43 11,2-Dichlorobenzene

ND 0.161.0 ug/L 12/24/13 13:43 11,2-Dichloroethane

ND 0.171.0 ug/L 12/24/13 13:43 11,2-Dichloropropane

ND 0.291.0 ug/L 12/24/13 13:43 11,3-Dichlorobenzene

ND 0.271.0 ug/L 12/24/13 13:43 11,4-Dichlorobenzene

ND 1.85.0 ug/L 12/24/13 13:43 12-Butanone (MEK)

ND 0.555.0 ug/L 12/24/13 13:43 12-Hexanone

ND 1.25.0 ug/L 12/24/13 13:43 14-Methyl-2-pentanone (MIBK)

ND 1.55.0 ug/L 12/24/13 13:43 1Acetone

ND 0.181.0 ug/L 12/24/13 13:43 1Benzene

ND 0.261.0 ug/L 12/24/13 13:43 1Bromodichloromethane

ND 0.301.0 ug/L 12/24/13 13:43 1Bromoform

ND 0.201.0 ug/L 12/24/13 13:43 1Bromomethane

ND 0.211.0 ug/L 12/24/13 13:43 1Carbon disulfide

ND 0.301.0 ug/L 12/24/13 13:43 1Carbon tetrachloride

ND 0.291.0 ug/L 12/24/13 13:43 1Chlorobenzene

ND 0.151.0 ug/L 12/24/13 13:43 1Dibromochloromethane

ND 0.171.0 ug/L 12/24/13 13:43 1Chloroethane

ND 0.281.0 ug/L 12/24/13 13:43 1Chloroform

ND 0.221.0 ug/L 12/24/13 13:43 1Chloromethane

ND 0.341.0 ug/L 12/24/13 13:43 1cis-1,2-Dichloroethene

ND 0.221.0 ug/L 12/24/13 13:43 1cis-1,3-Dichloropropene

ND 0.321.0 ug/L 12/24/13 13:43 1Ethylbenzene

ND 0.462.0 ug/L 12/24/13 13:43 1Methylene Chloride

ND 0.281.0 ug/L 12/24/13 13:43 1Styrene

ND 0.351.0 ug/L 12/24/13 13:43 1Tetrachloroethene

ND 0.301.0 ug/L 12/24/13 13:43 1Toluene

ND 0.431.0 ug/L 12/24/13 13:43 1trans-1,2-Dichloroethene

ND 0.291.0 ug/L 12/24/13 13:43 1trans-1,3-Dichloropropene

ND 0.271.0 ug/L 12/24/13 13:43 1Trichloroethene

ND 0.271.0 ug/L 12/24/13 13:43 1Vinyl chloride

ND 0.421.0 ug/L 12/24/13 13:43 1Xylenes, Total

ND 0.421.0 ug/L 12/24/13 13:43 1m-Xylene & p-Xylene

ND 0.421.0 ug/L 12/24/13 13:43 1o-Xylene

4-Bromofluorobenzene (Surr) 87 80 - 120 12/24/13 13:43 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159309/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159309

1,1-Dichloroethene 5.00 4.39 ug/L 88 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 5.00 5.01 ug/L 100 60 - 140

Chlorobenzene 5.00 5.01 ug/L 100 60 - 140

Toluene 5.00 4.99 ug/L 100 60 - 140

Trichloroethene 5.00 5.08 ug/L 102 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

99

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: MW-16DLab Sample ID: 480-52452-1 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159309

1,1-Dichloroethene ND 25.0 24.2 ug/L 97 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Benzene ND 25.0 28.0 ug/L 112 60 - 140

Chlorobenzene ND 25.0 28.2 ug/L 113 60 - 140

Toluene ND 25.0 27.8 ug/L 111 60 - 140

Trichloroethene ND 25.0 28.0 ug/L 112 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

105

MS MS

Qualifier Limits%Recovery

Client Sample ID: MW-16DLab Sample ID: 480-52452-1 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159309

1,1-Dichloroethene ND 25.0 24.4 ug/L 98 60 - 140 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Benzene ND 25.0 27.9 ug/L 112 60 - 140 0 20

Chlorobenzene ND 25.0 27.5 ug/L 110 60 - 140 3 20

Toluene ND 25.0 28.1 ug/L 112 60 - 140 1 20

Trichloroethene ND 25.0 28.5 ug/L 114 60 - 140 2 20

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

98

MSD MSD

Qualifier Limits%Recovery

Client Sample ID: Method BlankLab Sample ID: MB 480-159450/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

RL MDL

1,1,1-Trichloroethane ND 1.0 0.28 ug/L 12/26/13 13:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.391.0 ug/L 12/26/13 13:49 11,1,2,2-Tetrachloroethane

ND 0.201.0 ug/L 12/26/13 13:49 11,1,2-Trichloroethane

ND 0.321.0 ug/L 12/26/13 13:49 11,1-Dichloroethane

ND 0.261.0 ug/L 12/26/13 13:49 11,1-Dichloroethene
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 480-159450/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

RL MDL

1,2,4-Trichlorobenzene ND 1.0 0.27 ug/L 12/26/13 13:49 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.501.0 ug/L 12/26/13 13:49 11,2-Dibromo-3-Chloropropane

ND 0.251.0 ug/L 12/26/13 13:49 11,2-Dibromoethane

ND 0.151.0 ug/L 12/26/13 13:49 11,2-Dichlorobenzene

ND 0.161.0 ug/L 12/26/13 13:49 11,2-Dichloroethane

ND 0.171.0 ug/L 12/26/13 13:49 11,2-Dichloropropane

ND 0.291.0 ug/L 12/26/13 13:49 11,3-Dichlorobenzene

ND 0.271.0 ug/L 12/26/13 13:49 11,4-Dichlorobenzene

ND 1.85.0 ug/L 12/26/13 13:49 12-Butanone (MEK)

ND 0.555.0 ug/L 12/26/13 13:49 12-Hexanone

ND 1.25.0 ug/L 12/26/13 13:49 14-Methyl-2-pentanone (MIBK)

ND 1.55.0 ug/L 12/26/13 13:49 1Acetone

ND 0.181.0 ug/L 12/26/13 13:49 1Benzene

ND 0.261.0 ug/L 12/26/13 13:49 1Bromodichloromethane

ND 0.301.0 ug/L 12/26/13 13:49 1Bromoform

ND 0.201.0 ug/L 12/26/13 13:49 1Bromomethane

ND 0.211.0 ug/L 12/26/13 13:49 1Carbon disulfide

ND 0.301.0 ug/L 12/26/13 13:49 1Carbon tetrachloride

ND 0.291.0 ug/L 12/26/13 13:49 1Chlorobenzene

ND 0.151.0 ug/L 12/26/13 13:49 1Dibromochloromethane

ND 0.171.0 ug/L 12/26/13 13:49 1Chloroethane

ND 0.281.0 ug/L 12/26/13 13:49 1Chloroform

ND 0.221.0 ug/L 12/26/13 13:49 1Chloromethane

ND 0.341.0 ug/L 12/26/13 13:49 1cis-1,2-Dichloroethene

ND 0.221.0 ug/L 12/26/13 13:49 1cis-1,3-Dichloropropene

ND 0.321.0 ug/L 12/26/13 13:49 1Ethylbenzene

ND 0.462.0 ug/L 12/26/13 13:49 1Methylene Chloride

ND 0.281.0 ug/L 12/26/13 13:49 1Styrene

ND 0.351.0 ug/L 12/26/13 13:49 1Tetrachloroethene

ND 0.301.0 ug/L 12/26/13 13:49 1Toluene

ND 0.431.0 ug/L 12/26/13 13:49 1trans-1,2-Dichloroethene

ND 0.291.0 ug/L 12/26/13 13:49 1trans-1,3-Dichloropropene

ND 0.271.0 ug/L 12/26/13 13:49 1Trichloroethene

ND 0.271.0 ug/L 12/26/13 13:49 1Vinyl chloride

ND 0.421.0 ug/L 12/26/13 13:49 1Xylenes, Total

ND 0.421.0 ug/L 12/26/13 13:49 1m-Xylene & p-Xylene

ND 0.421.0 ug/L 12/26/13 13:49 1o-Xylene

4-Bromofluorobenzene (Surr) 90 80 - 120 12/26/13 13:49 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159450/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

1,1-Dichloroethene 5.00 4.41 ug/L 88 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 5.00 5.60 ug/L 112 60 - 140
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: OLC02.1 - Volatile Organic Compounds, Low Concetration (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159450/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

Chlorobenzene 5.00 5.40 ug/L 108 60 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Toluene 5.00 5.46 ug/L 109 60 - 140

Trichloroethene 5.00 5.34 ug/L 107 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

113

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: MW-13DLab Sample ID: 480-52452-3 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

1,1-Dichloroethene ND 1000 838 ug/L 84 60 - 140

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Benzene ND 1000 1090 ug/L 109 60 - 140

Chlorobenzene ND 1000 1070 ug/L 107 60 - 140

Toluene ND 1000 1120 ug/L 112 60 - 140

Trichloroethene ND 1000 1070 ug/L 107 60 - 140

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

111

MS MS

Qualifier Limits%Recovery

Client Sample ID: MW-13DLab Sample ID: 480-52452-3 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159450

1,1-Dichloroethene ND 1000 849 ug/L 85 60 - 140 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Benzene ND 1000 1080 ug/L 108 60 - 140 1 20

Chlorobenzene ND 1000 1020 ug/L 102 60 - 140 5 20

Toluene ND 1000 1060 ug/L 106 60 - 140 5 20

Trichloroethene ND 1000 1050 ug/L 105 60 - 140 2 20

4-Bromofluorobenzene (Surr) 80 - 120

Surrogate

103

MSD MSD

Qualifier Limits%Recovery

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 480-159019/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 160334 Prep Batch: 159019

RL MDL

Iron ND 0.050 0.019 mg/L 12/23/13 13:10 01/02/14 14:21 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159019/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 160334 Prep Batch: 159019

Iron 10.0 10.62 mg/L 106 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 300.0 - Sulfate

Client Sample ID: Method BlankLab Sample ID: MB 480-159278/52

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159278

RL MDL

Sulfate ND 2.0 0.35 mg/L 12/24/13 22:13 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159278/51

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159278

Sulfate 20.0 20.26 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-9DLab Sample ID: 480-52452-4 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159278

Sulfate 470 125 583.5 E mg/L 91 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 480-159678/52

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159678

RL MDL

Sulfate ND 2.0 0.35 mg/L 12/28/13 01:09 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159678/51

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159678

Sulfate 20.0 19.70 mg/L 98 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 3500 FE D - Iron, Ferrous and Ferric

Client Sample ID: Method BlankLab Sample ID: MB 480-158948/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 158948

RL MDL

Ferrous Iron ND 0.10 0.075 mg/L 12/21/13 08:05 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: SM 3500 FE D - Iron, Ferrous and Ferric (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-158948/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 158948

Ferrous Iron 2.00 2.03 mg/L 101 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: MW-15DLab Sample ID: 480-52452-6 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 158948

Ferrous Iron ND HF 1.00 1.28 F mg/L 128 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: MW-10DLab Sample ID: 480-52452-5 DU

Matrix: Water Prep Type: Total/NA

Analysis Batch: 158948

Ferrous Iron ND HF ND mg/L NC 20

Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: SM 4500 S2 F - Sulfide, Total

Client Sample ID: Method BlankLab Sample ID: MB 480-159672/3

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159672

RL MDL

Sulfide ND 1.0 0.67 mg/L 12/27/13 11:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-159672/4

Matrix: Water Prep Type: Total/NA

Analysis Batch: 159672

Sulfide 10.0 10.40 mg/L 104 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: SM 5310C - Organic Carbon, Dissolved (DOC)

Client Sample ID: Method BlankLab Sample ID: MB 490-133441/3

Matrix: Water Prep Type: Dissolved

Analysis Batch: 133441

RL MDL

Dissolved Inorganic Carbon 0.263 J 1.0 0.14 mg/L 01/04/14 15:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.265 J 0.141.0 mg/L 01/04/14 15:07 1Dissolved Inorganic Carbon Result 1

0.260 J 0.141.0 mg/L 01/04/14 15:07 1Dissolved Inorganic Carbon Result 2

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-133441/2

Matrix: Water Prep Type: Dissolved

Analysis Batch: 133441

Dissolved Inorganic Carbon 10.0 10.18 mg/L 102 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Buffalo

Page 26 of 40 1/10/2014

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method: SM5310_D - Organic Carbon, Dissolved (DOC)

Client Sample ID: Method BlankLab Sample ID: MB 480-160132/15

Matrix: Water Prep Type: Dissolved

Analysis Batch: 160132

RL MDL

Dissolved Organic Carbon ND 1.0 0.43 mg/L 12/30/13 20:55 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 480-160132/3

Matrix: Water Prep Type: Dissolved

Analysis Batch: 160132

RL MDL

Dissolved Organic Carbon ND 1.0 0.43 mg/L 12/30/13 18:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-160132/16

Matrix: Water Prep Type: Dissolved

Analysis Batch: 160132

Dissolved Organic Carbon 60.0 58.03 mg/L 97 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-160132/4

Matrix: Water Prep Type: Dissolved

Analysis Batch: 160132

Dissolved Organic Carbon 60.0 59.06 mg/L 98 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Association Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

GC/MS VOA

Analysis Batch: 159309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water OLC02.1480-52452-1 MW-16D Total/NA

Water OLC02.1480-52452-1 MS MW-16D Total/NA

Water OLC02.1480-52452-1 MSD MW-16D Total/NA

Water OLC02.1480-52452-2 MW-14D Total/NA

Water OLC02.1480-52452-3 MW-13D Total/NA

Water OLC02.1LCS 480-159309/4 Lab Control Sample Total/NA

Water OLC02.1MB 480-159309/5 Method Blank Total/NA

Analysis Batch: 159450

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water OLC02.1480-52452-3 - DL MW-13D Total/NA

Water OLC02.1480-52452-3 MS MW-13D Total/NA

Water OLC02.1480-52452-3 MSD MW-13D Total/NA

Water OLC02.1480-52452-4 MW-9D Total/NA

Water OLC02.1480-52452-5 MW-10D Total/NA

Water OLC02.1480-52452-6 MW-15D Total/NA

Water OLC02.1480-52452-7 TRIP BLANK Total/NA

Water OLC02.1LCS 480-159450/4 Lab Control Sample Total/NA

Water OLC02.1MB 480-159450/5 Method Blank Total/NA

Metals

Prep Batch: 159019

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A480-52452-1 MW-16D Total/NA

Water 3005A480-52452-2 MW-14D Total/NA

Water 3005A480-52452-3 MW-13D Total/NA

Water 3005A480-52452-4 MW-9D Total/NA

Water 3005A480-52452-5 MW-10D Total/NA

Water 3005A480-52452-6 MW-15D Total/NA

Water 3005ALCS 480-159019/2-A Lab Control Sample Total/NA

Water 3005AMB 480-159019/1-A Method Blank Total/NA

Analysis Batch: 160334

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6010C 159019480-52452-1 MW-16D Total/NA

Water 6010C 159019480-52452-2 MW-14D Total/NA

Water 6010C 159019480-52452-3 MW-13D Total/NA

Water 6010C 159019480-52452-4 MW-9D Total/NA

Water 6010C 159019480-52452-5 MW-10D Total/NA

Water 6010C 159019480-52452-6 MW-15D Total/NA

Water 6010C 159019LCS 480-159019/2-A Lab Control Sample Total/NA

Water 6010C 159019MB 480-159019/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 133441

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5310C480-52452-1 MW-16D Dissolved

Water SM 5310C480-52452-2 MW-14D Dissolved
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QC Association Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

General Chemistry (Continued)

Analysis Batch: 133441 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 5310C480-52452-3 MW-13D Dissolved

Water SM 5310C480-52452-4 MW-9D Dissolved

Water SM 5310C480-52452-5 MW-10D Dissolved

Water SM 5310C480-52452-6 MW-15D Dissolved

Water SM 5310CLCS 490-133441/2 Lab Control Sample Dissolved

Water SM 5310CMB 490-133441/3 Method Blank Dissolved

Analysis Batch: 158948

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 3500 FE D480-52452-1 MW-16D Total/NA

Water SM 3500 FE D480-52452-2 MW-14D Total/NA

Water SM 3500 FE D480-52452-3 MW-13D Total/NA

Water SM 3500 FE D480-52452-4 MW-9D Total/NA

Water SM 3500 FE D480-52452-5 MW-10D Total/NA

Water SM 3500 FE D480-52452-5 DU MW-10D Total/NA

Water SM 3500 FE D480-52452-6 MW-15D Total/NA

Water SM 3500 FE D480-52452-6 MS MW-15D Total/NA

Water SM 3500 FE DLCS 480-158948/4 Lab Control Sample Total/NA

Water SM 3500 FE DMB 480-158948/3 Method Blank Total/NA

Analysis Batch: 158994

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water Nitrate by calc480-52452-1 MW-16D Total/NA

Water Nitrate by calc480-52452-2 MW-14D Total/NA

Water Nitrate by calc480-52452-3 MW-13D Total/NA

Water Nitrate by calc480-52452-4 MW-9D Total/NA

Water Nitrate by calc480-52452-5 MW-10D Total/NA

Water Nitrate by calc480-52452-6 MW-15D Total/NA

Analysis Batch: 159278

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0480-52452-1 MW-16D Total/NA

Water 300.0480-52452-2 MW-14D Total/NA

Water 300.0480-52452-3 MW-13D Total/NA

Water 300.0480-52452-4 MW-9D Total/NA

Water 300.0480-52452-4 MS MW-9D Total/NA

Water 300.0480-52452-6 MW-15D Total/NA

Water 300.0LCS 480-159278/51 Lab Control Sample Total/NA

Water 300.0MB 480-159278/52 Method Blank Total/NA

Analysis Batch: 159672

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 4500 S2 F480-52452-1 MW-16D Total/NA

Water SM 4500 S2 F480-52452-2 MW-14D Total/NA

Water SM 4500 S2 F480-52452-3 MW-13D Total/NA

Water SM 4500 S2 F480-52452-4 MW-9D Total/NA

Water SM 4500 S2 F480-52452-5 MW-10D Total/NA

Water SM 4500 S2 F480-52452-6 MW-15D Total/NA

Water SM 4500 S2 FLCS 480-159672/4 Lab Control Sample Total/NA

Water SM 4500 S2 FMB 480-159672/3 Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

General Chemistry (Continued)

Analysis Batch: 159678

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 300.0480-52452-5 MW-10D Total/NA

Water 300.0LCS 480-159678/51 Lab Control Sample Total/NA

Water 300.0MB 480-159678/52 Method Blank Total/NA

Analysis Batch: 160132

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM5310_D480-52452-1 MW-16D Dissolved

Water SM5310_D480-52452-2 MW-14D Dissolved

Water SM5310_D480-52452-3 MW-13D Dissolved

Water SM5310_D480-52452-4 MW-9D Dissolved

Water SM5310_D480-52452-5 MW-10D Dissolved

Water SM5310_D480-52452-6 MW-15D Dissolved

Water SM5310_DLCS 480-160132/16 Lab Control Sample Dissolved

Water SM5310_DLCS 480-160132/4 Lab Control Sample Dissolved

Water SM5310_DMB 480-160132/15 Method Blank Dissolved

Water SM5310_DMB 480-160132/3 Method Blank Dissolved

Analysis Batch: 160970

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water SM 3500480-52452-1 MW-16D Total/NA

Water SM 3500480-52452-2 MW-14D Total/NA

Water SM 3500480-52452-3 MW-13D Total/NA

Water SM 3500480-52452-4 MW-9D Total/NA

Water SM 3500480-52452-5 MW-10D Total/NA

Water SM 3500480-52452-6 MW-15D Total/NA
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-16D Lab Sample ID: 480-52452-1
Matrix: WaterDate Collected: 12/20/13 08:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/24/13 14:23 PJQ5 159309 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 159019 12/23/13 13:10 NMD2 TAL BUFTotal/NA

Analysis 6010C 1 160334 01/02/14 15:00 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:07 KMF TAL BUFTotal/NA

Analysis 300.0 5 159278 12/24/13 22:54 KAC TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 20:11 KRC TAL BUFDissolved

Analysis SM 3500 1 160970 01/09/14 15:49 SW1 TAL BUFTotal/NA

Analysis SM 5310C 5 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: MW-14D Lab Sample ID: 480-52452-2
Matrix: WaterDate Collected: 12/20/13 09:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/24/13 15:38 PJQ20 159309 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 159019 12/23/13 13:10 NMD2 TAL BUFTotal/NA

Analysis 6010C 1 160334 01/02/14 15:03 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:09 KMF TAL BUFTotal/NA

Analysis 300.0 5 159278 12/24/13 23:04 KAC TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 21:24 KRC TAL BUFDissolved

Analysis SM 3500 1 160970 01/09/14 15:49 SW1 TAL BUFTotal/NA

Analysis SM 5310C 10 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: MW-13D Lab Sample ID: 480-52452-3
Matrix: WaterDate Collected: 12/20/13 10:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/24/13 16:03 PJQ20 159309 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis OLC02.1 DL 200 159450 12/26/13 14:55 PJQ TAL BUFTotal/NA

Prep 3005A 159019 12/23/13 13:10 NMD2 TAL BUFTotal/NA

Analysis 6010C 1 160334 01/02/14 15:06 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:10 KMF TAL BUFTotal/NA

Analysis 300.0 5 159278 12/24/13 23:14 KAC TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 21:39 KRC TAL BUFDissolved
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-13D Lab Sample ID: 480-52452-3
Matrix: WaterDate Collected: 12/20/13 10:00

Date Received: 12/21/13 02:00

Analysis SM 3500 01/09/14 15:49 SW11 160970 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis SM 5310C 2 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: MW-9D Lab Sample ID: 480-52452-4
Matrix: WaterDate Collected: 12/20/13 11:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/26/13 16:09 PJQ2 159450 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 159019 12/23/13 13:10 NMD2 TAL BUFTotal/NA

Analysis 6010C 1 160334 01/02/14 15:09 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:11 KMF TAL BUFTotal/NA

Analysis 300.0 5 159278 12/24/13 23:24 KAC TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 21:54 KRC TAL BUFDissolved

Analysis SM 3500 1 160970 01/09/14 15:49 SW1 TAL BUFTotal/NA

Analysis SM 5310C 5 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: MW-10D Lab Sample ID: 480-52452-5
Matrix: WaterDate Collected: 12/20/13 12:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/26/13 16:33 PJQ20 159450 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3005A 159019 12/23/13 13:10 NMD2 TAL BUFTotal/NA

Analysis 6010C 1 160334 01/02/14 15:20 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:12 KMF TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis 300.0 10 159678 12/28/13 01:30 KRC TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 22:08 KRC TAL BUFDissolved

Analysis SM 3500 1 160970 01/09/14 15:49 SW1 TAL BUFTotal/NA

Analysis SM 5310C 5 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: MW-15D Lab Sample ID: 480-52452-6
Matrix: WaterDate Collected: 12/20/13 13:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/26/13 16:58 PJQ4 159450 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA
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Lab Chronicle
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Client Sample ID: MW-15D Lab Sample ID: 480-52452-6
Matrix: WaterDate Collected: 12/20/13 13:00

Date Received: 12/21/13 02:00

Prep 3005A 12/23/13 13:10 NMD2159019 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6010C 1 160334 01/02/14 15:23 SS1 TAL BUFTotal/NA

Analysis SM 3500 FE D 1 158948 12/21/13 08:05 NCH TAL BUFTotal/NA

Analysis Nitrate by calc 1 158994 12/21/13 14:13 KMF TAL BUFTotal/NA

Analysis 300.0 5 159278 12/25/13 00:15 KAC TAL BUFTotal/NA

Analysis SM 4500 S2 F 1 159672 12/27/13 11:45 LAW TAL BUFTotal/NA

Analysis SM5310_D 1 160132 12/30/13 22:23 KRC TAL BUFDissolved

Analysis SM 3500 1 160970 01/09/14 15:49 SW1 TAL BUFTotal/NA

Analysis SM 5310C 10 133441 01/04/14 15:07 CLJ TAL NSHDissolved

Client Sample ID: TRIP BLANK Lab Sample ID: 480-52452-7
Matrix: WaterDate Collected: 12/20/13 00:00

Date Received: 12/21/13 02:00

Analysis OLC02.1 12/26/13 14:30 PJQ1 159450 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Buffalo
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Certification Summary
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Laboratory: TestAmerica Buffalo
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Arkansas DEQ 88-06866State Program 07-06-14

California NELAP 9 1169CA 09-30-14

Connecticut State Program 1 PH-0568 09-30-14

Florida NELAP 4 E87672 06-30-14

Georgia State Program 4 N/A 03-31-14

Illinois NELAP 5 200003 09-30-14

Iowa State Program 7 374 03-01-15

Kansas NELAP 7 E-10187 01-31-14

Kentucky State Program 4 90029 12-31-14

Kentucky (UST) State Program 4 30 04-01-14

Louisiana NELAP 6 02031 06-30-14

Maine State Program 1 NY00044 12-04-14

Maryland State Program 3 294 03-31-14

Massachusetts State Program 1 M-NY044 06-30-14

Michigan State Program 5 9937 04-01-14

Minnesota NELAP 5 036-999-337 12-31-13 *

New Hampshire NELAP 1 2337 11-17-14

New Jersey NELAP 2 NY455 06-30-14

New York NELAP 2 10026 04-01-14

North Dakota State Program 8 R-176 03-31-14

Oklahoma State Program 6 9421 08-31-14

Oregon NELAP 10 NY200003 06-09-14

Pennsylvania NELAP 3 68-00281 07-31-14

Rhode Island State Program 1 LAO00328 12-31-13 *

Tennessee State Program 4 TN02970 04-01-14

Texas NELAP 6 T104704412-11-2 07-31-14

USDA Federal P330-11-00386 11-22-14

Virginia NELAP 3 460185 09-14-14

Washington State Program 10 C784 02-10-14

West Virginia DEP State Program 3 252 03-31-14

Wisconsin State Program 5 998310390 08-31-14

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

A2LA 0453.07ISO/IEC 17025 12-31-15

Alaska (UST) State Program 10 UST-087 07-24-14

Arizona State Program 9 AZ0473 05-05-14

Arizona State Program 9 AZ0473 05-05-14 *

Arkansas DEQ State Program 6 88-0737 04-25-14

California NELAP 9 1168CA 10-31-14

Canadian Assoc Lab Accred (CALA) Canada 3744 03-08-14

Connecticut State Program 1 PH-0220 12-31-15

Florida NELAP 4 E87358 06-30-14

Illinois NELAP 5 200010 12-09-14

Iowa State Program 7 131 05-01-14

Kansas NELAP 7 E-10229 10-31-14

Kentucky (UST) State Program 4 19 06-30-14

Louisiana NELAP 6 30613 06-30-14

TestAmerica Buffalo

* Expired certification is currently pending renewal and is considered valid.

Page 34 of 40 1/10/2014

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Certification Summary
Client: C&S Engineers, Inc. TestAmerica Job ID: 480-52452-1

Project/Site: Midler Semi-Annual Groundwater

Laboratory: TestAmerica Nashville (Continued)
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

Maryland 3163State Program 03-31-14

Massachusetts State Program 1 M-TN032 06-30-14

Minnesota NELAP 5 047-999-345 12-31-14

Mississippi State Program 4 N/A 06-30-14

Montana (UST) State Program 8 NA 01-01-20

Nevada State Program 9 TN00032 07-31-14

New Hampshire NELAP 1 2963 10-10-14

New Jersey NELAP 2 TN965 06-30-14

New York NELAP 2 11342 04-01-14

North Carolina DENR State Program 4 387 12-31-14

North Dakota State Program 8 R-146 06-30-14

Ohio VAP State Program 5 CL0033 10-16-15

Oklahoma State Program 6 9412 08-31-14

Oregon NELAP 10 TN200001 04-29-14

Pennsylvania NELAP 3 68-00585 06-30-14

Rhode Island State Program 1 LAO00268 12-30-14

South Carolina State Program 4 84009 (001) 02-28-14

Tennessee State Program 4 2008 02-23-14

Texas NELAP 6 T104704077-09-TX 08-31-14

USDA Federal S-48469 10-30-16

Utah NELAP 8 TN00032 07-31-14

Virginia NELAP 3 460152 06-14-14

Washington State Program 10 C789 07-19-14

West Virginia DEP State Program 3 219 02-28-14

Wisconsin State Program 5 998020430 08-31-14

Wyoming (UST) A2LA 8 453.07 12-31-15

TestAmerica Buffalo
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Method Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Method Method Description LaboratoryProtocol

OCLPOLC02.1 Volatile Organic Compounds, Low Concetration (GC/MS) TAL BUF

SW8466010C Metals (ICP) TAL BUF

40CFR136A300.0 Sulfate TAL BUF

SMNitrate by calc Nitrogen, Nitrate-Nitrite TAL BUF

SMSM 3500 Iron, Ferric TAL BUF

SMSM 3500 FE D Iron, Ferrous and Ferric TAL BUF

SMSM 4500 S2 F Sulfide, Total TAL BUF

SMSM 5310C Organic Carbon, Dissolved (DOC) TAL NSH

SMSM5310_D Organic Carbon, Dissolved (DOC) TAL BUF

Protocol References:

40CFR136A = "Methods for Organic Chemical Analysis of Municipal Industrial Wastewater", 40CFR, Part 136, Appendix A,  October 26, 1984 and 

subsequent revisions.

OCLP = USEPA Contract Laboratory Program Statement Of Work For Inorganics Analysis, Multi-Media, Multi-Concentration.

SM = "Standard Methods For The Examination Of Water And Wastewater",

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Buffalo
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Sample Summary
TestAmerica Job ID: 480-52452-1Client: C&S Engineers, Inc.

Project/Site: Midler Semi-Annual Groundwater

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

480-52452-1 MW-16D Water 12/20/13 08:00 12/21/13 02:00

480-52452-2 MW-14D Water 12/20/13 09:00 12/21/13 02:00

480-52452-3 MW-13D Water 12/20/13 10:00 12/21/13 02:00

480-52452-4 MW-9D Water 12/20/13 11:00 12/21/13 02:00

480-52452-5 MW-10D Water 12/20/13 12:00 12/21/13 02:00

480-52452-6 MW-15D Water 12/20/13 13:00 12/21/13 02:00

480-52452-7 TRIP BLANK Water 12/20/13 00:00 12/21/13 02:00

TestAmerica Buffalo
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Login Sample Receipt Checklist

Client: C&S Engineers, Inc. Job Number: 480-52452-1

Login Number: 52452

Question Answer Comment

Creator: Wienke, Robert K

List Source: TestAmerica Buffalo

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 

background

TrueThe cooler's custody seal, if present, is intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 

the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

TrueIf necessary, staff have been informed of any short hold time or quick TAT 

needs

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

TrueSampling Company provided. C&S

TrueSamples received within 48 hours of sampling.

TrueSamples requiring field filtration have been filtered in the field.

N/AChlorine Residual checked.

TestAmerica Buffalo
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Login Sample Receipt Checklist

Client: C&S Engineers, Inc. Job Number: 480-52452-1

Login Number: 52452

Question Answer Comment

Creator: Ford, Easton

List Source: TestAmerica Nashville

List Creation: 12/24/13 03:32 PMList Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Appendix B-2 
 

Total CVOCs vs. Time Char ts 
 















Appendix B-3 
 

Data Usability Summary Repor ts for 2013 
Groundwater Quality Samples 
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Monitored Natural Attenuation Parameters 
Through December 2013 

And 
2013 Laboratory Reports 

 
 



F:\Project\C81 - Pioneer Development\C81006001Post IRM GW Monitoring\2013 Groundwater Sampling\December 2013\MNA_parameters through_December_2013.xlsx MW-2D

Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D MW-2D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10

Field Parameters
   pH 6.62 7.01 7.00 7.06 7.20 7.42 6.66 7.12 7.06 6.92
   Conductivity S/m 3.25 3.49 3.19 3.40 3.50 5.38 3.15 3.51 3.53 3.77
   Temperature °F 51.08 55.31 57.81 53.82 49.82 55.96 57.38 53.61 51.64 54.86
Oxidation/Reduction Potential (ORP) mV -325 -268 -273 -249 -286 -245 -192 -318 -300 -272
Dissolved Oxygen mg/L 0.0 0.0 0.66 0.0 0.0 0.0 0.0 7.7 0.0 0.0
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 110 69 92 81 77 81 47.7 49.8 88.23 67.3
Dissolved Organic Carbon mg/L 11 3.10 1.60 2.40 1.10 1.50 4.22 2.90 4.00 3.80
Iron (total) mg/L 0.128 0.094 0.233 0.339 0.32 0.501 0.023 0.176 0.742 0.171
Ferric Iron mg/L <0.10 <0.10 <0.10 <0.10 -0.036 0.293 <0.10 <0.10 0.408 <0.10
Ferrous Iron mg/L 0.19 0.12 0.19 0.31 0.36 0.208 <0.10 <0.10 0.334 0.367
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS
Nitrate as Nitrogen mg/L NS NS NS NS <0.1 NS <0.05 <0.05 <0.05 <0.10
Sulfate mg/L 441 435 549 530 630 580 496 589 542 546
Sulfide mg/L 1.60 2.40 1.60 1.20 0.80 0.80 17.20 0.80 2.80 2.00
Methane mg/L 1.80 0.35 0.53 0.27 0.33 0.29 0.50 0.37 0.50 0.55
Ethene mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02
Ethane mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02
Dehalococcoides (Dhc) Enumeration per liter ND(2)  1 x 107 ND(2) 7 x 102(1,2) ND(2,3) ND(2,3)  1 x 103  1 x 104  2 x 103  1 x 104

% Dhc NA 0.3 - 0.8 NA .00007 - .0002 NA NA .0003 - .0009 0.003 - 0.008 0.0002 - 0.0006 0.002 - 0.006
Vinyl Chloride Reductase (vcrA) per liter NA 2 x 104 NA Inconclusive NA NA ND(4)  8 x 103 Inconclusive  1 x 104

% vcrA NA 0.003 - 0.008 NA NA NA NA NA 0.002 - 0.005 NA 0.002 - 0.006

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter
ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign 
a conclusive positive result for this sample.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides 
Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides 
Test Results.

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.
NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.



F:\Project\C81 - Pioneer Development\C81006001Post IRM GW Monitoring\2013 Groundwater Sampling\December 2013\MNA_parameters through_December_2013.xlsx MW-9D

Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D MW-9D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 6.53 6.72 6.86 6.96 7.05 6.99 6.69 6.77 6.87 7.75 7.01 7.3 7.39 7.81 7.45 7.39
   Conductivity S/m 2.63 2.61 2.11 2.70 2.67 4.29 2.66 3.11 3.38 2.58 2.73 2.29 2.18 2 2.55 2.3
   Temperature °F 47.48 54.16 60.46 52.81 46.27 52.25 57.97 53.96 49.86 54.32 60.93 59.13 64.47 54.896 61.358 53.924
Oxidation/Reduction Potential (ORP) mV -356 -325 -352 -338 -349 -327 -377 -380 -350 -346 -343 -374 -340 -291 -250 -302
Dissolved Oxygen mg/L 0.0 0.0 0.74 4.56 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 130 89 110 110 120 110 74 57 116 88 92 76 81.7 78.6 80.8 82
Dissolved Organic Carbon mg/L 8 6.20 1.60 5.60 3.20 3.50 4.49 6.10 8.70 7.4 6.5 <1.0 5.7 6.4 5.7 6.9
Iron (total) mg/L 0.123 <0.05 <0.05 0.68 0.06 0.029 21 0.095 <0.05 0.147 0.074 0.207 0.033 0.049 0.38 0.15
Ferric Iron mg/L 0.12 <0.10 <0.10 0.68 0.00008 NR <0.10 0.0946 <0.10 0.147 <0.100 <0.5 NS NS NS 0.15
Ferrous Iron mg/L <0.10 <0.10 0.19 <0.10 0.062 <.015 <0.10 <0.10 <0.10 <0.10 <0.100 0.18 <0.075 <0.075 <0.01 <0.1
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L NS NS NS NS <0.1 NS <0.05 <0.05 <0.05 0.026 0.032 0.18 <0.011 <0.011 <0.05 <0.05
Sulfate mg/L 368 340 549 391 430 380 425 377 328 320 461 380 466 590 411 470
Sulfide mg/L 13.20 12.40 1.60 13.60 22.00 17.20 18.40 14.00 18.40 13.6 29.6 22.4 20.4 24.4 22 16
Methane mg/L 3.80 2.80 4.10 3.00 3.40 3.20 3.20 2.50 2.90 2.4 3 2.9 2.6 NS NS NS
Ethene mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 NS NS NS
Ethane mg/L <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter ND(2) Inconclusive ND(2) 9 x 102(1,3) ND(1,3) 4 x 103 NA 3 x 104 1 x 103 7 x 103 7 x 102 4 x 104 3 x 103(1) 3 x 103 6 x 103 (4) 6 x 103

% Dhc NA NA NA .00006 - .0002 NA 0.001 - 0.003 NA 0.004 - 0.01 0.0002 - 0.0005 0.0006 - 0.002 0.00002 - 
0.00005 0.003 - 0.008 NA NA NA 0.0003 - 0.0008

Vinyl Chloride Reductase (vcrA) per liter NA Inconclusive NA 4 x 103(1) NA NA NA 4 x 104 5 x 103 3 x 104 ND NA NA NS NS NS
% vcrA NA NA NA 0.003 - 0.001 NA ND(2) NA 0.005 - 0.01 0.0007 - 0.002 0.002 - 0.007 NA 4 x 103 U NA NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter
ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

ND (4)= Not Detected.  The quantitation limit is 6 x 103/liter

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result for this sample.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.



F:\Project\C81 - Pioneer Development\C81006001Post IRM GW Monitoring\2013 Groundwater Sampling\December 2013\MNA_parameters through_December_2013.xlsx MW-10D

Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D MW-10D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 6.36 6.93 6.90 7.03 6.96 7.10 6.67 6.85 6.97 7.87 7.11 7.49 7.54 7.73 7.22 11.59
   Conductivity S/m 2.07 2.05 2.12 2.20 2.23 3.27 2.16 2.43 2.53 2.42 2.11 1.83 1.53 1.47 2.16 1.95
   Temperature °F 47.12 54.75 59.14 50.58 48.02 53.55 58.71 49.12 49.57 55.4 62 63.86 71.6 54.28 56.93 52.86
Oxidation/Reduction Potential (ORP) mV -297 -338 -342 -329 -341 -309 -346 -374 -349 -350 -313 -347 -324 -280 -260 -294
Dissolved Oxygen mg/L 0.0 0.0 0.69 0.0 0.0 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.09 0.00 0.00 0.00
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 120 76 91 85 120 110 71.6 54.7 103 77.5 89 84.8 72.5 70.4 80.6 86.1
Dissolved Organic Carbon mg/L 7.50 2.60 3.20 4.70 5.40 3.20 1.82 4.90 5.9 7.1 5 0.47 4.5 5.5 4.4 4.9
Iron (total) mg/L 0.0641 <0.05 <0.05 0.0504 0.084 <0.019 0.11 0.07 0.065 <0.050 <0.050 0.0332 0.019 0.052 0.024 0.027
Ferric Iron mg/L <0.10 <0.10 <0.10 <0.10 -0.013 NR 0.109 <0.10 <0.10 <0.10 <0.100 <0.50 NS NS NS <0.100
Ferrous Iron mg/L <0.10 <0.10 <0.10 <0.10 0.096 <0.015 <0.10 <0.10 <0.10 <0.10 <0.100 0.17 <0.075 <0.075 <0.1 <0.100
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L NS NS NS NS <0.1 NS <0.05 <0.05 <0.05 <0.10 <0.050 <0.10 <0.011 <0.011 <0.05 <0.05
Sulfate mg/L 572 609 621 594 430 640 545 684 614 565 557 506 497 541 612 623
Sulfide mg/L 8.80 26.80 24.80 25.2 12 19.60 0.80 14.00 18.8 19.2 25.6 24 28 16.8 30 26.6
Methane mg/L 2.60 0.82 1.10 1.30 6.50 3.30 3.80 1.30 2.5 2.2 1.1 2.2 1.6 NS NS NS
Ethene mg/L 0.06 0.02 0.05 <0.02 <0.10 0.05 0.04 0.03 0.03 0.03 <0.01 0.01 <0.01 NS NS NS
Ethane mg/L <0.02 <0.02 <0.02 <0.02 <0.10 <0.01 <0.01 <0.01 <0.02 <0.02 <0.01 <0.01 <0.01 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter 6 x 106 9 x 105 6 x 105 8 x 105 4 x 106 1 x 106 3 x 106 2 x 107 6 x 106 1 x 107 7 x 106 2 x 106 6 x 105 1 x 106 8 x 105 1 x 106

% Dhc 0.5 - 1.0 0.06 - 0.2 0.03 - 0.1 .08 - 0.2 0.7 - 2 0.2 - 0.7 0.5 - 1 2 - 5 0.7 - 2 0.8 - 2 0.8 - 2 0.3 - 0.8 0.08 - 0.2 0.1 - 0.3 0.2 - 0.6 0.3 - 1
Vinyl Chloride Reductase (vcrA) per liter 2 x 107 7 x 106 1 x 106 2 x 106 4 x 106 8 x 105 4 x 106 7 x 107 2 x 107 3 x 107 2 x 107 7 x 106 1 x 106 NS NS NS
% vcrA 1 - 4 0.5 - 1 0.05 - 0.2 0.1 -0.4 0.6 - 2 0.2 - 0.6 0.6 - 2 6 - 17 2 - 6 2 - 6 2 - 7 1 - 3 0.3 - 1 NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter
ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result for this 
sample.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit. The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.
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Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D MW-13D
Sample Date 10/11/07 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 7.23 6.80 7.01 7.18 7.21 7.37 7.03 7.22 6.82 7.19 7.71 7.38 7.34 7.41 8 7.13 7.17
   Conductivity S/m 2.83 2.78 2.42 3.07 2.71 3.09 4.4 3.12 2.61 2.97 2.58 2.65 2.35 1.99 1.7 2.41 2
   Temperature °F 85.6 64.58 70.99 72.14 61.16 55.71 61.48 64.94 59.68 53.91 59.54 69.91 62.6 64.6 58.28 59.09 57.42
Oxidation/Reduction Potential (ORP) mV -324 -400 -334 -369 -350 -408 -377 -403 -409 -371 -347 -364 -374 -335 -301 -255 -328
Dissolved Oxygen mg/L 0.0 0.0 0.0 0.69 0.0 0.0 0.0 1.5 5.6 0.47 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 110 120 75 96 91 130 100 97 20 43.4 34.4 63 66.8 47.4 54.5 64.4 63.3
Dissolved Organic Carbon mg/L 41.00 42.90 36.00 29.40 41.90 35 42.50 48.90 32.70 39.6 32.6 24.9 1.1 12.4 11.5 21.2 23.7
Iron (total) mg/L 1.15 4.26 0.162 0.421 1.26 1.80 5.94 5.89 5.24 8.84 1.43 0.347 0.966 0.051 0.23 0.06 0.17
Ferric Iron mg/L 1.20 4.3 <0.10 <0.10 1.3 1.80 5.95 5.82 4.98 8.84 1.43 0.347 0.04 NS NS NS 0.17
Ferrous Iron mg/L <0.05 <0.10 0.13 0.36 <0.10 <0.10 <0.075 0.08 0.26 <0.10 <0.1 <0.100 0.93 0.075 0.094 <0.1 <0.1
Nitrite-Nitrate as Nitrogen mg/L <0.05 NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L NS NS NS NS NS <0.1 NS <0.05 <0.05 <0.05 <0.014 <0.050 <0.1 0.048 <0.01 <0.050 <0.050
Sulfate mg/L <25.0 61.7 60.1 128 129 86 99 53 128 156 104 62.6 122 184 159 160 202
Sulfide mg/L 0.80 8 27.2 14.4 14.4 13 13.60 9.60 9.60 20.4 27.2 4.4 37.7 27.2 24 40 18.8
Methane mg/L 13 13 9.90 14 12 18 16 11 11 19 13 16 12 8.2 NS NS NS
Ethene mg/L 6.00 9.10 3.90 7.00 3.00 5.30 9.10 4.90 5.50 3.2 0.59 0.53 1.4 0.76 NS NS NS
Ethane mg/L 4.60 1.10 0.99 1.90 2.20 3.3 3.1 2.4 2.4 3.8 1.6 2.1 0.8 0.57 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter 2 x 108 8 x 108 7 x 106 3 x 107 9 x 106 6 x 107 5 x 107 2 x 108 3 x 108 5 x 107 5 x 108 4 x 108 2 x 108 5 x 107 6 x 107 5 x 107 6 x 103

% Dhc 100 13 - 34 0.2 - 0.6 0.5 - 1.0 0.2 - 0.7 5 - 15 3 - 9 8 - 22 7 - 20 2 - 7 22 - 52 9 - 25 10 - 28 1 - 4 3 - 8 3 - 8 4 - 12
Vinyl Chloride Reductase (vcrA) per liter 6 X 107 2 x 109 8 x 107 4 x 107 2 x 106 4 x 107 5 x 107 8 x 107 4 x 108 1 x 108 5 x 108 4 x 108 2 x 108 4 x 107 NS NS NS
% vcrA >93 36 - 75 2 - 6 0.7 - 2 0.1 - 0.4 3 - 10 3 - 9 3 - 10 9 - 24 4 - 13 23 - 54 8 - 23 12 - 30 3 - 7 NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter
ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result for this sample.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.
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Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D MW-14D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 6.08 6.33 6.35 6.56 6.66 6.58 6.55 6.27 6.46 7.39 6.57 7.00 6.67 7.36 6.82 6.68
   Conductivity S/m 7.10 5.57 5.10 4.22 4.36 6.87 4.53 4.90 5.17 4.89 4.66 4.31 3.99 3.3 4.6 4.32
   Temperature °F 46.94 59.28 61.88 59.66 57.00 59.94 61.52 60.28 59.18 59.36 64.31 63.7 64.05 61.448 63.392 56.77
Oxidation/Reduction Potential (ORP) mV -367 -333 -342 -338 -345 -344 -366 -397 -359 -365 -342 -379 -348 -297 -277 -326
Dissolved Oxygen mg/L 2.18 0.0 0.98 0.0 0.0 0.0 1.6 2.8 0.26 0.0 0.0 0.0 0.0 0.0 0.0 1.2
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 240 220 260 260 290 270 209 206 250 172 210 169 202 167 152 175
Dissolved Organic Carbon mg/L 570 900 179 181 190 124 95 123 118 89.8 79 28.1 64.1 52.4 63.2 54.4
Iron (total) mg/L 1.34 0.152 0.107 0.209 0.14 0.093 0.076 0.048 0.058 0.133 0.051 0.0995 0.076 0.056 0.096 0.055
Ferric Iron mg/L 1.30 0.15 0.11 0.21 0.14 NR 0.076 <0.10 <0.10 0.133 <0.100 <0.50 NS NS NS NS
Ferrous Iron mg/L <0.10 <0.10 <0.10 <0.50 <0.10 <0.015 <0.10 <0.10 <0.10 <0.10 <0.100 0.39 0.16 0.082 <0.10 0.084
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L-N NS NS NS NS 0.14 NS <0.50 <0.50 <0.50 <0.10 <0.050 <0.01 <0.011 <0.01 <0.05 <0.05
Sulfate mg/L 10.50 <2.0 <20.0 <4.0 <100 3.2 8.92 17.8 12 34.2 32.5 60.6 99 62.6 121 120
Sulfide mg/L 62.40 65.60 74.40 69.60 66 73.20 70.80 58.40 69.2 62.8 69.2 48 48 56.4 60 52.4
Methane mg/L 11 11 22 25 25 29 28 27 29 20 24 20 16 NS NS NS
Ethene mg/L 0.48 0.63 2.70 1.9 1.7 2 1.9 1.9 1.7 1.2 0.88 0.18 0.13 NS NS NS
Ethane mg/L <0.10 <0.10 <0.02 <0.10 <0.10 <0.01 <0.10 <0.10 <0.02 <0.1 0.03 0.06 <0.01 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter 1 x 109 9 x 108 3 x 108 7 x 107 1 x 108 2 x 107 2 x 107 3 x 107 4 x 106 2 x 107 2 x 107 5 x 106 8 x 105 4 x 105 2 x 105 3 x 105

% Dhc 17 - 43 27 - 62 7 - 18 3 - 9 6 - 16 1 - 4 1 - 4 2 - 5 0.5 - 1 0.8 - 2 2 - 5 0.5 - 1 0.05 - 0.2 0.04 - 0.1 0.02 - 0.07 0.08 - 0.2
Vinyl Chloride Reductase (vcrA) per liter 2 x 107 3 x 107 2 x 108 3 x 107 2 x 107 2 x 106 3 x 106 1 x 107 1 x 106 9 x 106 9 x 106 4 x 106 3 x 105 NS NS NS
% vcrA 0.5 - 2 0.9 - 3 4 - 11 1 - 4 1 - 3 0.2 -0.5 0.2 -0.7 0.7 - 2 0.2 -0.5 0.3 -0.9 0.6 - 2 0.3 - 1 0.05 - 0.1 NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter

ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result 
for this sample.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.
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Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D MW-15D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/09 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 6.42 6.73 6.72 6.97 6.96 6.93 6.61 6.53 6.78 7.91 7.04 7.30 7.43 7.95 7.33 7.4
   Conductivity S/m 1.53 2.00 2.12 2.37 1.90 2.96 2.20 2.41 2.26 2.42 2.42 1.85 2.22 1.72 2.42 1.95
   Temperature °F 46.76 55.11 58.73 53.31 46.2 54.82 57.65 50.92 49.55 54.68 60.46 61.18 61.16 55.94 58.748 55.83
Oxidation/Reduction Potential (ORP) mV -218 -319 -347 -323 -340 -324 -373 -380 -344 -350 -291 -375 -301 -292 -292 -271
Dissolved Oxygen mg/L 4.39 0.0 0.69 0.0 0.0 0.0 0.0 0.0 0.0 3.23 0.0 0.0 0.0 0.0 0.0 0.0
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 190 150 130 130 160 160 97.3 104 159 106 130 118 101 114 114 138
Dissolved Organic Carbon mg/L 17 11.90 6.30 8.10 5.80 7.20 7.76 10.60 11.6 150 8.1 2.4 7.4 7.7 5.2 9.8
Iron (total) mg/L 1.27 0.094 0.135 0.624 0.450 0.11 0.398 0.055 0.097 0.05 0.105 0.174 0.087 0.36 0.33 0.19
Ferric Iron mg/L 1.10 <0.10 <0.10 0.62 0.37 0.11 0.398 <0.10 <0.10 <0.10 0.105 0.18 NS NS NS NS
Ferrous Iron mg/L 0.14 0.55 0.22 <0.10 0.084 <0.0150 <0.10 <0.10 <0.10 <0.10 <0.100 <0.5 0.075 0.076 <0.05 <0.05
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L-N NS NS NS NS <0.10 NS <0.05 <0.05 <0.05 <0.10 <0.050 <0.100 <0.011 <0.011 <0.10 <0.10
Sulfate mg/L 126 309 637 623 420 380 479 441 440 559 786 519 612 569 612 494
Sulfide mg/L 4 16.80 17.20 22.40 14 0.80 20.00 16.40 18.4 26.4 32.4 36 32.8 37.2 44 30.8
Methane mg/L 4.10 8.20 11 6.50 15 16 13 17 18 13 9.1 12 9.3 NS NS NS
Ethene mg/L <0.02 <0.10 <0.02 <0.02 <0.10 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.04 <0.01 NS NS NS
Ethane mg/L <0.02 <0.10 <0.02 <0.02 <0.10 <0.02 <0.02 <0.02 <0.02 <0.02 <0.01 <0.04 <0.01 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter ND (1) 7 x 106 ND(2) NA ND(1,3) 1 x 105 Inconclusive 1 x 104 NA Inconclusive 1 x 103 4 x 103 3 x 103(1) 3 x 103 3 x 103(1) 4 x 103

% Dhc NA 0.2 - 0.6 NA Inconclusive NA 0.2 - 0.05 NA 0.0008 - 0.002 ND(3) NA 0.00001 - 0.00004 0.0009 - 0.003 NA NA NA 0.0005 - 0.001
Vinyl Chloride Reductase (vcrA) per liter NA Inconclusive NA ND(2) NA 1 x 104 Inconclusive 4 x 104 NA ND(2) ND 4 x 103 U NA NS NS NS
% vcrA NA NA ND(2) NA NA 0.001 - 0.004 NA 0.003 - 0.008 NA NA NA NA NA NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.

ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter
ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result for this sample.

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.
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Pioneer Midler Avenue LLC
Monitoring Natural Attenuation 
Water Quality Parameters

Parameter Units MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D MW-16D
Sample Date 02/12/08 06/02/08 10/06/08 12/23/08 03/02/09 06/02/09 09/30/09 12/21/10 03/02/10 06/07/10 10/26/10 05/12/11 06/27/12 12/17/12 06/20/13 12/20/13

Field Parameters
   pH 6.35 6.68 6.61 6.77 6.89 6.73 6.89 6.56 6.66 6.77 6.80 7.02 7.00 7.54 7.03 7.53
   Conductivity S/m 3.75 3.46 4.62 4.34 4.29 6.78 4.79 5.55 5.54 5.64 5.62 4.92 5.15 4.22 5.09 1.95
   Temperature °F 56.12 61.32 64.18 59.22 56.64 60.22 62.96 60.51 56.32 60.98 66.42 60.33 65.37 62.204 62.708 52.862
Oxidation/Reduction Potential (ORP) mV -375 -336 -342 -336 -340 -324 -366 -364 -324 -336 -337 -347 -259 -253 -228 -294
Dissolved Oxygen mg/L 0.79 0.0 0.84 1.51 0.0 0.0 1.6 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Laboratory Analytical Parameters
Dissolved Inorganic Carbon mg/L 240 160 150 160 170 140 129 117 150 113 130 123 129 115 195 111
Dissolved Organic Carbon mg/L 194.00 105.00 45.70 35.00 19.00 16.80 18.10 27.20 26.20 19.00 20.40 4.90 13.40 16.60 12.60 13.60
Iron (total) mg/L 0.338 0.076 0.512 0.094 0.18 0.106 0.031 0.138 0.163 0.118 0.039 0.181 0.18 0.11 0.23 0.15
Ferric Iron mg/L 0.34 <0.10 0.51 <0.10 0.18 0.106 <0.10 0.138 0.163 <0.10 <0.100 <0.5 NS NS NS <0.10
Ferrous Iron mg/L <0.10 <0.20 <0.10 <0.10 <0.10 <0.0150 <0.10 <0.10 <0.10 0.184 <0.10 0.21 <0.10 0.1 <0.10 0.15
Nitrite-Nitrate as Nitrogen mg/L NS NS <0.060 <0.060 NS <0.02 NS NS NS NS NS NS NS NS NS NS
Nitrate as Nitrogen mg/L-N NS NS NS NS <0.1 NS <0.05 <0.05 <0.05 <0.1 <0.050 <0.1 <0.011 <0.01 <0.05 <0.05
Sulfate mg/L 10.40 <2.0 <20.0 13.4 24 44 63.4 155 91.6 147 83.6 98.8 91.3 69.2 82.7 103
Sulfide mg/L 21.60 26.00 36.00 37.20 38.00 33.60 28.40 17.20 19.60 14.80 20.40 17.20 11.00 16.0 13.6 10.2
Methane mg/L 22 19 27 23 24 27 29 24 24 12 22 21 13 NS NS NS
Ethene mg/L 0.29 <0.10 0.06 <0.10 <0.10 0.1 0.11 <0.10 0.06 <0.1 0.01 <0.04 <0.1 NS NS NS
Ethane mg/L <0.10 0.18 0.18 0.12 <0.10 <0.10 <0.10 <0.10 <0.02 <0.1 0.02 <0.04 <0.1 NS NS NS
Dehalococcoides (Dhc) Enumeration per liter 2 x 108 1  x 107 1  x 107 3  x 107 3  x 106 1  x 106 1  x 106 2  x 107 2  x 106 2  x 106 2  x 106 8  x 105 2 x 105 2 x 105 1 x 105 3 x 105

% Dhc 5 - 14 0.3 - 0.8 0.2 - 0.6 3 - 9 0.5 - 2 0.2 - 0.7 0.3 - 0.9 3 - 9 0.3 - 1 0.3 - 0.8 0.2 - 0.6 0.1 - 0.3 0.03 - 0.09 0.02 - 0.06 0.009 - 0.03 0.08 - 0.2
Vinyl Chloride Reductase (vcrA) per liter 2 x 108 3 x 107 6 x 106 2 x 106 9 x 105 5 x 105 3 x 105 3  x 106 2  x 106 2  x 106 1 x 106 9 x 105 3 x 105 NS NS NS
% vcrA 5 - 14 0.8 - 2 0.1 -0.4 0.1 - 0.4 0.1 - 0.4 0.08 - 0.3 0.06 - 0.2 0.4 - 1 0.2 - 0.6 0.2 - 0.6 0.2 - 0.5 0.1 - 0.4 0.1 - 0.3 NS NS NS

NS = Not Sampled.
NA = Not applicable as Dehalococcoides or vcrA DNA not detected.
ND (1) = Not Detected.  The quantitation limit is 7 x 103/liter

ND (2)= Not Detected.  The quantitation limit is 4 x 103/liter

Inconclusive = Inconclusive results may indicate extremely low concentrations of Dehalococcoides  DNA or vcrA  DNA at or below the sample specific quantitation limit (4 x 103/liter), however, test results were insufficient to assign a conclusive positive result for this 
sample.

(1) = Correction factor applied to correct for non-specific PCR amplification products.

(4) =  vcrA DNA detected but below sample specific quantitation limit.  

ND (3)= Sample inhibited testing; this increases the probability that test result is a false negative.

NR = Any inclusion of NR indicates that the project specific requirements do not require reporting estimated values below the laboratory reporting limit.

(3) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 5 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.

(2) =  Dehalococcoides DNA detected but below sample specific quantitation limit.  The sample specific quantitation limit is 4 x 103/liter. Additional explanation provided in: Interpretation of Quantitative Gene-Trac Dehalococcoides Test Results.



Customer:  Wayne Randall, C & S Engineers Inc. SiREM Reference:  S-2882

Project:  Midler Report Date:  10-Jul-13

Customer Reference:  C81

Table 1:  Test Results

Customer          
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix Percent  Dhc *

Dehalococcoides 
Enumeration/Liter **

MW-16D DHC-9481 20-Jun-13 Groundwater 0.009 - 0.03 % 1 x 105

MW-13D DHC-9482 20-Jun-13 Groundwater 3 - 8 % 5 x 107

MW-14D DHC-9483 20-Jun-13 Groundwater 0.02 - 0.07 % 2 x 105

MW-9D DHC-9484 20-Jun-13 Groundwater NA 6 x 103 U, I
MW-15D DHC-9485 20-Jun-13 Groundwater NA 3 x 103 U, I
MW-10D DHC-9486 20-Jun-13 Groundwater 0.2 - 0.6 % 8 x 105

Notes:

Analyst:  _________________ Approved:  ___________________
                  Jennifer Wilkinson Ximena Druar, B.Sc.
                  Senior Laboratory Technician Genetic Testing Coordinator

I Sample inhibited the test reaction based on inability to PCR amplify extracted DNA with universal primers.
E Extracted genomic DNA was not detected in sample.

* Percent Dehalococcoides (Dhc) in microbial population.  This value is calculated by dividing the number of Dhc 
16S ribosomal ribonucleic acid (rRNA) gene copies by the total number of bacteria as estimated by the mass of 
DNA extracted from the sample.  Range represents normal variation in Dhc enumeration.
** Based on quantification of Dhc 16S rRNA gene copies.  Dhc are generally reported to contain one 16S rRNA 
gene copy per cell; therefore, this number is often interpreted to represent the number of Dhc cells present in the 
sample.  

J The associated value is an estimated quantity between the method detection limit and quantitation limit.
U Not detected, associated value is the quantification limit.
B Analyte was also detected in the method blank.
NA Not applicable as Dehalococcoides  not detected and/or quantifiable DNA not extracted from the sample.

Certificate of Analysis: Gene-Trac® Dehalococcoides  Assay

Data Files:   MyiQ-DHC-QPCR-1024
                     MyiQ-DB-DHC-QPCR-0390
                     DHC-UP-0755  
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Table 2: Detailed Test Parameters, Gene-Trac Test Reference S-2882

Customer Sample ID MW-16D MW-13D MW-14D MW-9D MW-15D MW-10D

SiREM Dhc Sample ID DHC-9481 DHC-9482 DHC-9483 DHC-9484 DHC-9485 DHC-9486

Date Received 24-Jun-13 24-Jun-13 24-Jun-13 24-Jun-13 24-Jun-13 24-Jun-13

Sample Temperature 11 ºC 11 ºC 11 ºC 11 ºC 11 ºC 11 ºC

Filtration Date 27-Jun-13 27-Jun-13 27-Jun-13 27-Jun-13 27-Jun-13 27-Jun-13

Volume Used for DNA Extraction 600 mL 600 mL 500 mL 200 mL 500 mL 500 mL

DNA Extraction Date 3-Jul-13 3-Jul-13 3-Jul-13 3-Jul-13 3-Jul-13 3-Jul-13

DNA Concentration in Sample
(extractable)  3119 ng/L 3704 ng/L 1874 ng/L 5730 ng/L 1541 ng/L 759 ng/L

PCR Amplifiable DNA Detected Detected Detected ND ND Detected

Dhc qPCR Date Analyzed 9-Jul-13 9-Jul-13 9-Jul-13 9-Jul-13 9-Jul-13 9-Jul-13

Laboratory Controls (see Table 3) Passed Passed Passed Passed Passed Passed

Comments  - -  - -  - -  - -  - -  - -

Notes:
Refer to Table 3 for detailed results of controls. PCR = polymerase chain reaction ng/L = nanograms per liter
ND = not detected qPCR = quantitative PCR mL = milliliters
°C = degrees Celsius Dhc = Dehalococcoides DNA = Deoxyribonucleic acid 
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Table 3: Gene-Trac Dhc Control Results, Test Reference S-2882

Laboratory Control Analysis Date Control Description
Spiked              

Dhc 16S rRNA Gene 
Copies per Liter

Recovered
Dhc 16S rRNA Gene

Copies per Liter
Comments

Positive Control Low 
Concentration 9-Jul-13 qPCR with KB1 genomic DNA 

(CSLD-0662) 8.4 x 104 5.6 x 104 --

Positive Control High 
Concentration 9-Jul-13 qPCR with KB1 genomic DNA 

(CSHD-0662) 1.2 x 107 7.8 x 106 --

DNA Extraction Blank 3-Jul-13 DNA extraction sterile water 
(FB-1976) 0 2.6 x 103 U --

Negative Control 9-Jul-13 Tris Reagent Blank 
(TBD-0621) 0 2.6 x 103 U --

Notes:
Dhc = Dehalococcoides
DNA = Deoxyribonucleic acid 
qPCR = quantitative PCR
16S rRNA = 16S ribosomal ribonucleic acid
U Not detected, associated value is the quantification limit.
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SiREM Technical Note 1.5: 
 
Guidelines for Interpretation of Gene-Trac® Test Results 
 
This document provides technical background information and guidelines for interpreting the 
results for the following Gene-Trac® assays: 
 
(1) Gene-Trac® Dhc 
(2) Gene-Trac® VC 
(3) Gene-Trac® Dhb 
 
SiREM Technical Note 1.4 - Quantitative Gene-Trac® Assay Test Procedure and Reporting 
Overview provides detailed information on Gene-Trac® test procedures and reporting.  
Explanation of data qualifiers and commonly used notes is provided as Appendix A.  Table 1 
provides a brief interpretation for some common scenarios, more detailed interpretation 
information is provided in the following sections. 
 
Table 1: Common Gene-Trac® Test Result Scenarios and Interpretation  
 

Gene-Trac® Dhc 
(Dehalococcoides) 

Gene-Trac® VC 
(vcrA) 

Gene-Trac® Dhb 
(Dehalobacter)  Interpretation 

>1 x107/L >1 x107/L Not Analyzed 

Complete 
dechlorination to 

ethene likely as Dhc 
high and vcrA high 

1 x107/L Not Detected Not Analyzed 
VC accumulation 
possible as vcrA 

negative 

Not Detected Not Detected Not Analyzed  
Dhc negative/ lack of 

dechlorination or  
cis-DCE accumulation 

likely 

Not Analyzed Not Analyzed 1 x106/L 

Dhb positive,potential 
for biodegradation of 
1,1,1-TCA, 1,2-DCA, 
carbon tetrachloride 
and chloroform, PCE 
and TCE to cis-DCE 

Not Analyzed Not Analyzed Not Detected 

Biodegradation of 
1,1,1-TCA, carbon 
tetrachloride and 
chloroform not 

expected as Dhb 
negative 
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Gene-Trac® Dhc -Total Dehalococcoides Test   
 
Background: 
 
Gene-Trac® Dhc is a quantitative PCR (qPCR) test for total Dehalococcoides (Dhc) 
microbes that targets Dhc specific sequences of the 16S ribosomal ribonucleic acid 
(rRNA) gene, a gene commonly used to indentify microbes.  Dhc are the only known 
microorganisms capable of complete dechlorination of chloroethenes (i.e., 
tetrachloroethene, trichloroethene, cis-1,2-dichloroethene [cis-DCE] and vinyl chloride) 
to non-toxic ethene.  Gene-Trac® Dhc may also be used to assess the in situ growth of 
Dhc containing bioaugmentation cultures such as KB-1®.  
 
Negative Gene-Trac® Dhc Test Results (U qualified)   
 
A non-detect in the Gene-Trac® Dhc assay (e.g., 4,000U) indicates that Dhc were not 
detected in the sample.  The absence of Dhc is frequently associated with a lack of 
complete dechlorination or incomplete dechlorination of chlorinated ethenes. Where Dhc 
are absent the accumulation of cis-DCE is commonly observed, particularly after 
addition of electron donors.  Bioaugmentation with Dhc containing cultures, such as  
KB-1®, is commonly used to improve bioremediation performance at sites that lack an 
indigenous Dhc population.   
 
Positive Gene-Trac® Dhc Test Results  
 
The detection of Dhc has been correlated with the complete biological dechlorination of 
chlorinated ethenes to ethene at contaminated sites (Hendrickson et al., 2002).  A 
positive Gene-Trac® Dhc test indicates that Dhc DNA was detected in the sample and is 
encouraging for dechlorination of chlorinated ethenes to ethene.  Note not all Dhc are 
capable of conversion of vinyl chloride to ethene; this capability can be determined by 
the Gene-Trac® VC test (see Section 2) which is commonly performed as a follow-on 
analysis after positive Gene-Trac® Dhc tests.  In most cases Dhc must be present at 
sufficient concentrations in order for significant dechlorination to be observed, guidelines 
for expected impacts at various Dhc concentrations are indicated below.    
 

Values of 104 Dhc gene copies per liter (or lower): indicates that the sample 
contains low concentrations of Dhc which may indicate that site conditions are 
suboptimal for high rates of dechlorination.  Increases in Dhc concentrations at 
the site may be possible if conditions are optimized (e.g., electron donor 
addition). 
 
Values of 105-106

 Dhc gene copies per liter: indicates the sample contains 
moderate concentrations of Dhc which may, or may not, be associated with 
observable dechlorination activity (i.e., detectable ethene). 
 
Values at or above 107

 Dhc gene copies per liter: indicates that the sample 
contains high concentrations of Dhc that are often associated with high rates of 
dechlorination (Lu et al., 2006) and the production of ethene. 
 
Values of 109 Dhc gene copies per liter are generally the highest observed for 
groundwater samples with rare exceptions. 
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Gene-Trac® VC- Vinyl Chloride Reductase (vcrA) Test 
 
Background 
 
Gene-Trac® VC is a qPCR test for the vinyl chloride reductase (vcrA) gene that codes for 
a Dhc enzyme that converts (VC) to ethene, a critical step in reductive dechlorination of 
chlorinated ethenes.  Gene-Trac® VC is commonly used where Gene-Trac® Dhc test 
results are positive to confirm that the Dhc detected are capable of complete 
dechlorination to ethene.�
 
The vinyl chloride reductase gene (vcrA) (Müller et al., 2004) produces an enzyme that 
is found in many (but not all) Dhc and is reported to be the most common identified VC 
reductase in the environment (van der Zaan et al., 2010). 
 

 
 
  
 
 
Interpretation of Gene-Trac® VC Results 
 
 
Detect in Gene-Trac® VC Test  
 
A detect in the Gene-Trac® VC test indicates that a Dhc population has the vcrA gene 
and the prospects for complete dechlorination to ethene are good. As a minimal 
requirement, vcrA copies exceeding 105/L combined with observed increases over time 
(i.e., cell growth) are required for robust VC dechlorination (van der Zaan et al., 2010). 
Also the guidelines for detection of ethene provided under Gene-Trac® Dhc are 
conservative for interpretation of Gene-Trac® VC (i.e., > 1 x107 gene copies/L indicate a 
high likelihood of detection of ethene).  In one study, more than 90% of samples where 
vcrA enumeration exceeded 1 x107 gene copies/L had detectable ethene (Dennis, 
2009).  In cases where vcrA gene copies are lower the likelihood of detectable ethene 
decreases.   
 
Non-Detect in Gene-Trac® VC Test (U qualified) 
 
A non-detect in the Gene-Trac® VC test indicates that vcrA gene sequences in the 
sample are below the detection limit of the assay (typically 4 x 103 vcrA gene copies/L). 
This indicates VC accumulation (VC stall) is possible. Note negative Gene-Trac® VC test 
results do not indicate with 100% certainty that a VC-stall will occur  as there are other 
vinyl chloride reductase genes, such as bvcA (van der Zaan et al., 2010) that also 
convert VC to ethene. 

Key activity of vinyl chloride reductase vcrA 
gene/enzyme 
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Comparing Gene-Trac® VC and Gene-Trac® Dhc Test Results 
 
Sites may contain different types of Dhc populations. At some sites the Dhc population is 
homogenous while other sites have Dhc populations that are mixtures of different types 
of Dhc.  This can lead to differing results for Gene-Trac® Dhc and Gene-Trac® VC.  
 
In many cases, the numerical results of Gene-Trac® VC test are identical to those 
obtained in the Gene-Trac® Dhc test, indicating that the entire Dhc population contains 
the vcrA gene.  In other cases, Gene-Trac® VC results may differ significantly (i.e., more 
than an order or magnitude) from the total Dhc for a number of reasons.  
 
Table 3 provides some common scenarios for Gene-Trac® VC and Gene-Trac® Dhc test 
results.  In general, where Gene-Trac® VC results are non-detect, or significantly lower 
than Gene-Trac® Dhc, accumulation of VC is more likely.    
 
 
Table 2: Interpretation of Gene-Trac® VC in Relation to Gene-Trac® Dhc 
 
Gene-Trac® Dhc  
(16S rRNA gene 

copies/ L) 

Gene-Trac® VC 
(vcrA gene 
copies/L) 

Results 
Summary  Interpretation Potential Site 

Implications 

2 x 108 /L 3 x 108/L 

Total Dhc and 
vcrA are ~the 

same   
(within 3-fold) 

Entire Dhc 
population has 

vcrA gene 

Potential for complete 
dechlorination high.  

VC stall unlikely-sites 
with vcrA above 

1x107/L typically have 
detectable ethene 

1 x 108/L Non-detect 
Total Dhc high; 

vcrA  
non-detect 

High concentration 
of Dhc and entire 
population lacks 
the vcrA gene 

Likelihood for VC 
accumulation high as 

vcrA non-detect  

1 x 108/L 1 x 106 /L 

 
Total Dhc is 
significantly 

higher 
(100 fold) than 

vcrA 

Dhc population 
consists of different 

types, some with 
the vcrA gene 

(~1%) 
and some without 

(~99%) 

   
VC-accumulation  

possible;  
Dhc/vcrA proportions 

may change over 
course of remediation 

1 x 106/L 1 x 108/L 
vcrA orders of 

magnitude 
higher than Dhc 

Significantly higher 
vcrA may indicate 
the presence of 

populations of non-
Dhc 

microorganisms 
with vcrA like 

genes 

 Potential for VC-stall 
likely low   
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Gene-Trac® Dhb-Total Dehalobacter Test  
 
Gene-Trac® Dhb is a qPCR test targeting the 16S rRNA gene sequences unique to 
Dehalobacter (Dhb).  Dhb are implicated in the biodegradation of 1,1,1-trichloroethane  
(to chloroethane), 1,1,2-trichloroethane and 1,2-dichloroethane to ethene (Grostern and 
Edwards, 2006) and chloroform (to dichloromethane) (Grostern et al., 2010) as well as  
incomplete dechlorination of PCE and TCE to cis-DCE (Holliger et al.,1998).  Gene-
Trac® Dhb may also be used as a tool to assess the impact of bioaugmentation with the  
KB-1® Plus cultures which contain high concentrations of Dhb. 
 
Positive Gene-Trac® Dhb Test Results (Detects) 
 
A positive Gene-Trac® Dhb indicates that a member of the Dehalobacter (Dhb) genus 
was detected in the sample.  The detection of Dhb indicates that some or all of the 
dechlorination activities attributed to Dhb may be present at the subject site.  Increasing 
concentrations of Dhb are indicative of increased potential to degrade some or all of 
these compounds. 
 
Note: the Gene-Trac® Dhb test will not differentiate the type of Dhb; therefore, 
observations of the specific biodegradation pathways and end products based on 
chemical analytical methods in conjunction with Gene-Trac® Dhb will increase the 
interpretability of Gene-Trac® Dhb results. 
 
Note: Dhb have been reported to contain multiple copies (up to 4 per cell) of the  
16S rRNA gene (Grostern and Edwards, 2008).  This means that, unlike Dhc, there is 
not a 1:1 ratio between the 16S rRNA gene copy and the number of Dhb cells in a 
sample. Calculating the number of Dhb cells requires dividing the Gene-Trac® Dhb test 
result by the 16S rRNA gene copy number (often 3-4 copies/cell).   
 
Non-detect Gene-Trac® Dhb Results (U qualified)  
 
In cases where Gene-Trac® Dhb is not detected (e.g., 4,000U) this indicates that 
Dehalobacter species were not identified in the sample and that anaerobic reductive 
dechlorination of 1,1,1-TCA, 1,1,2-TCA, 1,2-DCA or chloroform, which are dechlorinated  
by Dehalobacter, may not be observed.  This activity can be introduced at sites through 
the addition of bioaugmentation cultures containing Dehalobacter such as KB-1® Plus.   
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Key  Elements of Gene-Trac® Data  
 
Gene-Trac® test results include two key values (a) Target Gene Enumeration, an 
enumeration of target gene sequence by quantitative PCR (e.g. “Dhc Enumeration”  
“Dhb 16S Gene Copies” or “vcrA gene copies”) and (b) Target gene percent (e.g.  
“Percent Dhc”), an estimated percentage of the microbial population comprised by 
microbes harboring the target gene and other microbes present in sample.  Further 
explanation of these values is provided below. 
 
 
a) Target Gene Enumeration 
 
This value is the concentration of Dhc or Dhb 16S rRNA or vcrA gene copies detected in 
the sample.  Results may be reported as either gene copies per liter (for groundwater) or 
per gram (for soil).  In general, the greater the number of gene copies in a sample the 
greater the likelihood of related dechlorination activity.  Dhc 16S gene copies are 
typically equivalent to the number of Dhc as they have 1 gene copy per cell this is not 
necessarily true for Dhb or vcrA which have the potential be present in multiple gene 
copies per cell.  Guidelines for relating target gene presence and concentration to 
observable dechlorination activity for groundwater samples are provided below in 
previous sections.  
 
 
b) Target Gene Percent (%Dhc, %Dhb, %vcrA)  
 
This value estimates the percentage of the target gene (e.g., %Dhc) relative to other 
microorganisms in the sample based on the formulas/assumptions presented below. For 
example, %Dhc is a measure of the predominance of Dhc and, in general, the higher 
this percentage the better. 
 
%Dhc =      Number Dhc 

Number Dhc+ Number other Bacteria 
 
Where: 
 
Number other Bacteria = Total DNA in sample (ng) – DNA attributed to Dhc (ng) 
    *4.0 x 10-6 ng DNA per bacterial cell  
 
*Paul and Clark, (1996). 
 
Percent Dhc (and % vcrA) values can range from very low fractions of percentages, in 
samples with low numbers of Dhc and a high number  of other bacteria (incompletely 
colonized by Dhc), to greater than 50% in Dhc enriched locations (highly colonized by 
Dhc).  
 
In addition to determining the predominance of the target gene target gene percent is 
also useful for interpretation of Dhc counts from different sampling locations, or the same 
location over time.  For example, the %Dhc value can be used to correct Dhc counts 
where samples are biased due to non-representative sampling.  Example 1 illustrates a 
hypothetical scenario where the %Dhc value improved data interpretation.   
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Example 1, use of %Dhc to interpret enumeration data 
 
Table 2 presents results from MW-1 sampled in April, May and June.  Based on the Dhc 
enumeration alone one would conclude that the concentration of Dhc held steady 
between April and May; however, the %Dhc indicates the proportion of Dhc actually 
increased from April to May and the unchanged count in May could be a case of low 
biomass recovery during sampling or other losses such as sample degradation in transit.   
The higher raw count and the higher percentage of Dhc in June confirm the trend of 
increasing Dhc concentrations over time. 
 
Table 3: Use of % Dhc* Value to Diagnose Sampling Bias 
 

Sample Dhc Enumeration %Dhc Interpretation Based on %Dhc 

MW-1, April 1.0 x 105/Liter 0.1% Dhc is a low proportion of total microbial 
population 

MW-1, May 1.0 x 105/Liter 1% 

Dhc proportion increased 10-fold from April. Dhc 
enumeration was unchanged possibly due to 
low biomass recovery from monitoring well,  
non-biased sample would be  
[(1.0/0.1) x 1.0 x105] = 1.0 x 106/Liter 

MW-1, June 1.0 x 107/Liter 10% Dhc has increased 100-fold from April and 
confirms May sample was likely low biased 

 
*Note: the above approach is also applicable to the “%vcrA” and “%Dhb” values provided on their 
respective test certificates 
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Data Qualification 
 
Data qualifiers and notes are used to clarify Gene-Trac® test results.   Additional 
explanation beyond that provided on the test certificate is provided below. 
 
“U” Not detected, associated value is the quantitation limit.  Indicates that the target 
gene (microbe) was not detected in the sample above the quantitation limit of the assay. 
Note the quantitation limit value can change between samples as the volume filtered can 
vary; thus, a sample in which 100 ml was tested would have a 5–fold higher 
quantification limit compared with a sample in which 500 ml was tested. 
 
“J” The associated value is an estimated quantity between the method detection 
limit and quantitation limit.  Indicates that the target gene was conclusively detected 
but the concentration is below the quantitation limit where it cannot be accurately 
quantified. 
 
“I” Sample inhibited the test reaction.  This means universal primers were incapable 
of amplifying DNA from this sample.  The inability to amplify with universal primers 
suggests that the sample may be imparting matrix interference.   Matrix interference is 
commonly attributed to humic compounds, polyphenols and metals.  Non-detects with an 
“I” qualifier are more likely to be false negative.   
     
“B” Analyte was also detected in the method blank.  Indicates that DNA was 
detected in a method blank or negative control; detectable contamination of the blanks 
with microbes or DNA containing the gene of interest is not uncommon as the test 
reaction is extremely sensitive.  In most cases, blank contamination is at a very low level 
relative to test results (often orders of magnitude lower).  In these cases, blank 
contamination is not relevant to interpretation of test results.  The potential of test 
samples being contaminated (i.e. false positives) should be considered in cases where 
blank results are within 1 order of magnitude of test results. 
 

 



Customer:  Wayne Randall, C&S Engineers Inc. SiREM Reference:  S-3069

Project:  Midler GW Report Date:  10-Jan-14

Customer Reference:  C81.006.001

Table 1:  Test Results

Customer          
Sample ID

SiREM 
Sample ID

Sample 
Collection 

Date

Sample 
Matrix Percent Dhc *

Dehalococcoides 
Enumeration/Liter **

MW-16D DHC-9976 20-Dec-13 Groundwater 0.04 - 0.1 % 3 x 105

MW-14D DHC-9977 20-Dec-13 Groundwater 0.08 - 0.2 % 3 x 105

MW-13D DHC-9978 20-Dec-13 Groundwater 4 - 12 % 1 x 108

MW-9D DHC-9979 20-Dec-13 Groundwater 0.0003 - 0.0008 % 6 x 103

MW-10D DHC-9980 20-Dec-13 Groundwater 0.3 - 1 % 1 x 106

MW-15D DHC-9981 20-Dec-13 Groundwater 0.0005 - 0.001 % 4 x 103

Notes:

Analyst:  _________________ Approved:  ___________________
                  Jennifer Wilkinson Ximena Druar, B.Sc.
                  Senior Laboratory Technician Genetic Testing Coordinator

I Sample inhibited the test reaction based on inability to PCR amplify extracted DNA with universal primers.
E Extracted genomic DNA was not detected in sample.

* Percent Dehalococcoides (Dhc) in microbial population.  This value is calculated by dividing the number of Dhc 
16S ribosomal ribonucleic acid (rRNA) gene copies by the total number of bacteria as estimated by the mass of 
DNA extracted from the sample.  Range represents normal variation in Dhc enumeration.
** Based on quantification of Dhc 16S rRNA gene copies.  Dhc are generally reported to contain one 16S rRNA 
gene copy per cell; therefore, this number is often interpreted to represent the number of Dhc cells present in the 
sample.  

J The associated value is an estimated quantity between the method detection limit and quantitation limit.
U Not detected, associated value is the quantification limit.
B Analyte was also detected in the method blank.
NA Not applicable as Dehalococcoides  not detected and/or quantifiable DNA not extracted from the sample.

Certificate of Analysis: Gene-Trac® Dehalococcoides  Assay

Data Files:   MyiQ-DHC-QPCR-1075
                     MyiQ-DB-DHC-QPCR-0437
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Table 2: Detailed Test Parameters, Gene-Trac Test Reference S-3069

Customer Sample ID MW-16D MW-14D MW-13D MW-9D MW-10D MW-15D

SiREM Dhc Sample ID DHC-9976 DHC-9977 DHC-9978 DHC-9979 DHC-9980 DHC-9981

Date Received 27-Dec-13 27-Dec-13 27-Dec-13 27-Dec-13 27-Dec-13 27-Dec-13

Sample Temperature 12 ºC 12 ºC 12 ºC 12 ºC 12 ºC 12 ºC

Filtration Date 30-Dec-13 30-Dec-13 30-Dec-13 30-Dec-13 30-Dec-13 30-Dec-13

Volume Used for DNA Extraction 500 mL 500 mL 400 mL 400 mL 500 mL 500 mL

DNA Extraction Date 31-Dec-13 31-Dec-13 31-Dec-13 31-Dec-13 31-Dec-13 31-Dec-13

DNA Concentration in Sample
(extractable)  1520 ng/L 863 ng/L 4781 ng/L 3968 ng/L 711 ng/L 1680 ng/L

PCR Amplifiable DNA Detected Detected Detected Detected Detected Detected

Dhc qPCR Date Analyzed 9-Jan-14 9-Jan-14 9-Jan-14 9-Jan-14 9-Jan-14 9-Jan-14

Laboratory Controls (see Table 3) Passed Passed Passed Passed Passed Passed

Comments  - -  - -  - -  - -  - -  - -

Notes:
Refer to Table 3 for detailed results of controls. PCR = polymerase chain reaction ng/L = nanograms per liter
°C = degrees Celsius qPCR = quantitative PCR mL = milliliters
DNA = Deoxyribonucleic acid Dhc = Dehalococcoides
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Table 3: Gene-Trac Dhc Control Results, Test Reference S-3069

Laboratory Control Analysis Date Control Description
Spiked              

Dhc 16S rRNA Gene 
Copies per Liter

Recovered
Dhc 16S rRNA Gene

Copies per Liter
Comments

Positive Control Low 
Concentration 9-Jan-14 qPCR with KB1 genomic DNA 

(CSLD-0713) 1.4 x 105 1.5 x 105 --

Positive Control High 
Concentration 9-Jan-14 qPCR with KB1 genomic DNA 

(CSHD-0713) 1.5 x 107 1.2 x 107 --

DNA Extraction Blank 9-Jan-14 DNA extraction sterile water 
(FB-2097) 0 2.6 x 103 U --

Negative Control 9-Jan-14 Tris Reagent Blank 
(TBD-0672) 0 2.6 x 103 U --

Notes:
Dhc = Dehalococcoides
DNA = Deoxyribonucleic acid 
qPCR = quantitative PCR
16S rRNA = 16S ribosomal ribonucleic acid
U Not detected, associated value is the quantification limit.
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SiREM Technical Note 1.5: 
 
Guidelines for Interpretation of Gene-Trac® Test Results 
 
This document provides technical background information and guidelines for interpreting the 
results for the following Gene-Trac® assays: 
 
(1) Gene-Trac® Dhc 
(2) Gene-Trac® VC 
(3) Gene-Trac® Dhb 
 
SiREM Technical Note 1.4 - Quantitative Gene-Trac® Assay Test Procedure and Reporting 
Overview provides detailed information on Gene-Trac® test procedures and reporting.  
Explanation of data qualifiers and commonly used notes is provided as Appendix A.  Table 1 
provides a brief interpretation for some common scenarios, more detailed interpretation 
information is provided in the following sections. 
 
Table 1: Common Gene-Trac® Test Result Scenarios and Interpretation  
 

Gene-Trac® Dhc 
(Dehalococcoides) 

Gene-Trac® VC 
(vcrA) 

Gene-Trac® Dhb 
(Dehalobacter)  Interpretation 

>1 x107/L >1 x107/L Not Analyzed 

Complete 
dechlorination to 

ethene likely as Dhc 
high and vcrA high 

1 x107/L Not Detected Not Analyzed 
VC accumulation 
possible as vcrA 

negative 

Not Detected Not Detected Not Analyzed  
Dhc negative/ lack of 

dechlorination or  
cis-DCE accumulation 

likely 

Not Analyzed Not Analyzed 1 x106/L 

Dhb positive,potential 
for biodegradation of 
1,1,1-TCA, 1,2-DCA, 
carbon tetrachloride 
and chloroform, PCE 
and TCE to cis-DCE 

Not Analyzed Not Analyzed Not Detected 

Biodegradation of 
1,1,1-TCA, carbon 
tetrachloride and 
chloroform not 

expected as Dhb 
negative 
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Gene-Trac® Dhc -Total Dehalococcoides Test   
 
Background: 
 
Gene-Trac® Dhc is a quantitative PCR (qPCR) test for total Dehalococcoides (Dhc) 
microbes that targets Dhc specific sequences of the 16S ribosomal ribonucleic acid 
(rRNA) gene, a gene commonly used to indentify microbes.  Dhc are the only known 
microorganisms capable of complete dechlorination of chloroethenes (i.e., 
tetrachloroethene, trichloroethene, cis-1,2-dichloroethene [cis-DCE] and vinyl chloride) 
to non-toxic ethene.  Gene-Trac® Dhc may also be used to assess the in situ growth of 
Dhc containing bioaugmentation cultures such as KB-1®.  
 
Negative Gene-Trac® Dhc Test Results (U qualified)   
 
A non-detect in the Gene-Trac® Dhc assay (e.g., 4,000U) indicates that Dhc were not 
detected in the sample.  The absence of Dhc is frequently associated with a lack of 
complete dechlorination or incomplete dechlorination of chlorinated ethenes. Where Dhc 
are absent the accumulation of cis-DCE is commonly observed, particularly after 
addition of electron donors.  Bioaugmentation with Dhc containing cultures, such as  
KB-1®, is commonly used to improve bioremediation performance at sites that lack an 
indigenous Dhc population.   
 
Positive Gene-Trac® Dhc Test Results  
 
The detection of Dhc has been correlated with the complete biological dechlorination of 
chlorinated ethenes to ethene at contaminated sites (Hendrickson et al., 2002).  A 
positive Gene-Trac® Dhc test indicates that Dhc DNA was detected in the sample and is 
encouraging for dechlorination of chlorinated ethenes to ethene.  Note not all Dhc are 
capable of conversion of vinyl chloride to ethene; this capability can be determined by 
the Gene-Trac® VC test (see Section 2) which is commonly performed as a follow-on 
analysis after positive Gene-Trac® Dhc tests.  In most cases Dhc must be present at 
sufficient concentrations in order for significant dechlorination to be observed, guidelines 
for expected impacts at various Dhc concentrations are indicated below.    
 

Values of 104 Dhc gene copies per liter (or lower): indicates that the sample 
contains low concentrations of Dhc which may indicate that site conditions are 
suboptimal for high rates of dechlorination.  Increases in Dhc concentrations at 
the site may be possible if conditions are optimized (e.g., electron donor 
addition). 
 
Values of 105-106

 Dhc gene copies per liter: indicates the sample contains 
moderate concentrations of Dhc which may, or may not, be associated with 
observable dechlorination activity (i.e., detectable ethene). 
 
Values at or above 107

 Dhc gene copies per liter: indicates that the sample 
contains high concentrations of Dhc that are often associated with high rates of 
dechlorination (Lu et al., 2006) and the production of ethene. 
 
Values of 109 Dhc gene copies per liter are generally the highest observed for 
groundwater samples with rare exceptions. 
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Gene-Trac® VC- Vinyl Chloride Reductase (vcrA) Test 
 
Background 
 
Gene-Trac® VC is a qPCR test for the vinyl chloride reductase (vcrA) gene that codes for 
a Dhc enzyme that converts (VC) to ethene, a critical step in reductive dechlorination of 
chlorinated ethenes.  Gene-Trac® VC is commonly used where Gene-Trac® Dhc test 
results are positive to confirm that the Dhc detected are capable of complete 
dechlorination to ethene.�
 
The vinyl chloride reductase gene (vcrA) (Müller et al., 2004) produces an enzyme that 
is found in many (but not all) Dhc and is reported to be the most common identified VC 
reductase in the environment (van der Zaan et al., 2010). 
 

 
 
  
 
 
Interpretation of Gene-Trac® VC Results 
 
 
Detect in Gene-Trac® VC Test  
 
A detect in the Gene-Trac® VC test indicates that a Dhc population has the vcrA gene 
and the prospects for complete dechlorination to ethene are good. As a minimal 
requirement, vcrA copies exceeding 105/L combined with observed increases over time 
(i.e., cell growth) are required for robust VC dechlorination (van der Zaan et al., 2010). 
Also the guidelines for detection of ethene provided under Gene-Trac® Dhc are 
conservative for interpretation of Gene-Trac® VC (i.e., > 1 x107 gene copies/L indicate a 
high likelihood of detection of ethene).  In one study, more than 90% of samples where 
vcrA enumeration exceeded 1 x107 gene copies/L had detectable ethene (Dennis, 
2009).  In cases where vcrA gene copies are lower the likelihood of detectable ethene 
decreases.   
 
Non-Detect in Gene-Trac® VC Test (U qualified) 
 
A non-detect in the Gene-Trac® VC test indicates that vcrA gene sequences in the 
sample are below the detection limit of the assay (typically 4 x 103 vcrA gene copies/L). 
This indicates VC accumulation (VC stall) is possible. Note negative Gene-Trac® VC test 
results do not indicate with 100% certainty that a VC-stall will occur  as there are other 
vinyl chloride reductase genes, such as bvcA (van der Zaan et al., 2010) that also 
convert VC to ethene. 

Key activity of vinyl chloride reductase vcrA 
gene/enzyme 
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Comparing Gene-Trac® VC and Gene-Trac® Dhc Test Results 
 
Sites may contain different types of Dhc populations. At some sites the Dhc population is 
homogenous while other sites have Dhc populations that are mixtures of different types 
of Dhc.  This can lead to differing results for Gene-Trac® Dhc and Gene-Trac® VC.  
 
In many cases, the numerical results of Gene-Trac® VC test are identical to those 
obtained in the Gene-Trac® Dhc test, indicating that the entire Dhc population contains 
the vcrA gene.  In other cases, Gene-Trac® VC results may differ significantly (i.e., more 
than an order or magnitude) from the total Dhc for a number of reasons.  
 
Table 3 provides some common scenarios for Gene-Trac® VC and Gene-Trac® Dhc test 
results.  In general, where Gene-Trac® VC results are non-detect, or significantly lower 
than Gene-Trac® Dhc, accumulation of VC is more likely.    
 
 
Table 2: Interpretation of Gene-Trac® VC in Relation to Gene-Trac® Dhc 
 
Gene-Trac® Dhc  
(16S rRNA gene 

copies/ L) 

Gene-Trac® VC 
(vcrA gene 
copies/L) 

Results 
Summary  Interpretation Potential Site 

Implications 

2 x 108 /L 3 x 108/L 

Total Dhc and 
vcrA are ~the 

same   
(within 3-fold) 

Entire Dhc 
population has 

vcrA gene 

Potential for complete 
dechlorination high.  

VC stall unlikely-sites 
with vcrA above 

1x107/L typically have 
detectable ethene 

1 x 108/L Non-detect 
Total Dhc high; 

vcrA  
non-detect 

High concentration 
of Dhc and entire 
population lacks 
the vcrA gene 

Likelihood for VC 
accumulation high as 

vcrA non-detect  

1 x 108/L 1 x 106 /L 

 
Total Dhc is 
significantly 

higher 
(100 fold) than 

vcrA 

Dhc population 
consists of different 

types, some with 
the vcrA gene 

(~1%) 
and some without 

(~99%) 

   
VC-accumulation  

possible;  
Dhc/vcrA proportions 

may change over 
course of remediation 

1 x 106/L 1 x 108/L 
vcrA orders of 

magnitude 
higher than Dhc 

Significantly higher 
vcrA may indicate 
the presence of 

populations of non-
Dhc 

microorganisms 
with vcrA like 

genes 

 Potential for VC-stall 
likely low   
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Gene-Trac® Dhb-Total Dehalobacter Test  
 
Gene-Trac® Dhb is a qPCR test targeting the 16S rRNA gene sequences unique to 
Dehalobacter (Dhb).  Dhb are implicated in the biodegradation of 1,1,1-trichloroethane  
(to chloroethane), 1,1,2-trichloroethane and 1,2-dichloroethane to ethene (Grostern and 
Edwards, 2006) and chloroform (to dichloromethane) (Grostern et al., 2010) as well as  
incomplete dechlorination of PCE and TCE to cis-DCE (Holliger et al.,1998).  Gene-
Trac® Dhb may also be used as a tool to assess the impact of bioaugmentation with the  
KB-1® Plus cultures which contain high concentrations of Dhb. 
 
Positive Gene-Trac® Dhb Test Results (Detects) 
 
A positive Gene-Trac® Dhb indicates that a member of the Dehalobacter (Dhb) genus 
was detected in the sample.  The detection of Dhb indicates that some or all of the 
dechlorination activities attributed to Dhb may be present at the subject site.  Increasing 
concentrations of Dhb are indicative of increased potential to degrade some or all of 
these compounds. 
 
Note: the Gene-Trac® Dhb test will not differentiate the type of Dhb; therefore, 
observations of the specific biodegradation pathways and end products based on 
chemical analytical methods in conjunction with Gene-Trac® Dhb will increase the 
interpretability of Gene-Trac® Dhb results. 
 
Note: Dhb have been reported to contain multiple copies (up to 4 per cell) of the  
16S rRNA gene (Grostern and Edwards, 2008).  This means that, unlike Dhc, there is 
not a 1:1 ratio between the 16S rRNA gene copy and the number of Dhb cells in a 
sample. Calculating the number of Dhb cells requires dividing the Gene-Trac® Dhb test 
result by the 16S rRNA gene copy number (often 3-4 copies/cell).   
 
Non-detect Gene-Trac® Dhb Results (U qualified)  
 
In cases where Gene-Trac® Dhb is not detected (e.g., 4,000U) this indicates that 
Dehalobacter species were not identified in the sample and that anaerobic reductive 
dechlorination of 1,1,1-TCA, 1,1,2-TCA, 1,2-DCA or chloroform, which are dechlorinated  
by Dehalobacter, may not be observed.  This activity can be introduced at sites through 
the addition of bioaugmentation cultures containing Dehalobacter such as KB-1® Plus.   
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Key  Elements of Gene-Trac® Data  
 
Gene-Trac® test results include two key values (a) Target Gene Enumeration, an 
enumeration of target gene sequence by quantitative PCR (e.g. “Dhc Enumeration”  
“Dhb 16S Gene Copies” or “vcrA gene copies”) and (b) Target gene percent (e.g.  
“Percent Dhc”), an estimated percentage of the microbial population comprised by 
microbes harboring the target gene and other microbes present in sample.  Further 
explanation of these values is provided below. 
 
 
a) Target Gene Enumeration 
 
This value is the concentration of Dhc or Dhb 16S rRNA or vcrA gene copies detected in 
the sample.  Results may be reported as either gene copies per liter (for groundwater) or 
per gram (for soil).  In general, the greater the number of gene copies in a sample the 
greater the likelihood of related dechlorination activity.  Dhc 16S gene copies are 
typically equivalent to the number of Dhc as they have 1 gene copy per cell this is not 
necessarily true for Dhb or vcrA which have the potential be present in multiple gene 
copies per cell.  Guidelines for relating target gene presence and concentration to 
observable dechlorination activity for groundwater samples are provided below in 
previous sections.  
 
 
b) Target Gene Percent (%Dhc, %Dhb, %vcrA)  
 
This value estimates the percentage of the target gene (e.g., %Dhc) relative to other 
microorganisms in the sample based on the formulas/assumptions presented below. For 
example, %Dhc is a measure of the predominance of Dhc and, in general, the higher 
this percentage the better. 
 
%Dhc =      Number Dhc 

Number Dhc+ Number other Bacteria 
 
Where: 
 
Number other Bacteria = Total DNA in sample (ng) – DNA attributed to Dhc (ng) 
    *4.0 x 10-6 ng DNA per bacterial cell  
 
*Paul and Clark, (1996). 
 
Percent Dhc (and % vcrA) values can range from very low fractions of percentages, in 
samples with low numbers of Dhc and a high number  of other bacteria (incompletely 
colonized by Dhc), to greater than 50% in Dhc enriched locations (highly colonized by 
Dhc).  
 
In addition to determining the predominance of the target gene target gene percent is 
also useful for interpretation of Dhc counts from different sampling locations, or the same 
location over time.  For example, the %Dhc value can be used to correct Dhc counts 
where samples are biased due to non-representative sampling.  Example 1 illustrates a 
hypothetical scenario where the %Dhc value improved data interpretation.   
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Example 1, use of %Dhc to interpret enumeration data 
 
Table 2 presents results from MW-1 sampled in April, May and June.  Based on the Dhc 
enumeration alone one would conclude that the concentration of Dhc held steady 
between April and May; however, the %Dhc indicates the proportion of Dhc actually 
increased from April to May and the unchanged count in May could be a case of low 
biomass recovery during sampling or other losses such as sample degradation in transit.   
The higher raw count and the higher percentage of Dhc in June confirm the trend of 
increasing Dhc concentrations over time. 
 
Table 3: Use of % Dhc* Value to Diagnose Sampling Bias 
 

Sample Dhc Enumeration %Dhc Interpretation Based on %Dhc 

MW-1, April 1.0 x 105/Liter 0.1% Dhc is a low proportion of total microbial 
population 

MW-1, May 1.0 x 105/Liter 1% 

Dhc proportion increased 10-fold from April. Dhc 
enumeration was unchanged possibly due to 
low biomass recovery from monitoring well,  
non-biased sample would be  
[(1.0/0.1) x 1.0 x105] = 1.0 x 106/Liter 

MW-1, June 1.0 x 107/Liter 10% Dhc has increased 100-fold from April and 
confirms May sample was likely low biased 

 
*Note: the above approach is also applicable to the “%vcrA” and “%Dhb” values provided on their 
respective test certificates 
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Data Qualification 
 
Data qualifiers and notes are used to clarify Gene-Trac® test results.   Additional 
explanation beyond that provided on the test certificate is provided below. 
 
“U” Not detected, associated value is the quantitation limit.  Indicates that the target 
gene (microbe) was not detected in the sample above the quantitation limit of the assay. 
Note the quantitation limit value can change between samples as the volume filtered can 
vary; thus, a sample in which 100 ml was tested would have a 5–fold higher 
quantification limit compared with a sample in which 500 ml was tested. 
 
“J” The associated value is an estimated quantity between the method detection 
limit and quantitation limit.  Indicates that the target gene was conclusively detected 
but the concentration is below the quantitation limit where it cannot be accurately 
quantified. 
 
“I” Sample inhibited the test reaction.  This means universal primers were incapable 
of amplifying DNA from this sample.  The inability to amplify with universal primers 
suggests that the sample may be imparting matrix interference.   Matrix interference is 
commonly attributed to humic compounds, polyphenols and metals.  Non-detects with an 
“I” qualifier are more likely to be false negative.   
     
“B” Analyte was also detected in the method blank.  Indicates that DNA was 
detected in a method blank or negative control; detectable contamination of the blanks 
with microbes or DNA containing the gene of interest is not uncommon as the test 
reaction is extremely sensitive.  In most cases, blank contamination is at a very low level 
relative to test results (often orders of magnitude lower).  In these cases, blank 
contamination is not relevant to interpretation of test results.  The potential of test 
samples being contaminated (i.e. false positives) should be considered in cases where 
blank results are within 1 order of magnitude of test results. 
 

 



Appendix B-5 
 

Groundwater Contour Maps for 2013 
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Appendix C 
 

SSDS Layout and Inspection/Operational 
Documentation 

 



EF
-7

EF
-6

EF
-8

EF
-5

EF
-1
0

EF
-4

EF
-9

EF
-3

EF
-2















































































































Appendix D 
 

Proper ty Inspection Forms 
 











Appendix E 
 

Institutional and Engineer ing Controls  

Cer tification Form 
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