




 

 
PREPARED FOR: 

PIEDMONT LANDFILL & RECYCLING CENTER 
9901 FREEMAN ROAD 

KERNERSVILLE, NORTH CAROLINA  27284 
 
 

 
 
 
 
 

PIEDMONT LANDFILL & RECYCLING CENTER 
PERMIT # 34-06 

 
 

FIRST SEMIANNUAL  
GROUNDWATER MONITORING REPORT OF 2013 

 
 

APRIL 2013 
 
 
 
 
 
 
 
 
 
 
 

PREPARED BY: 

 
2211 WEST MEADOWVIEW ROAD, SUITE 101 

GREENSBORO, NORTH CAROLINA  27407 
NC LICENSE NUMBER C-0782 

PHONE: (336) 323-0092 
FAX: (336) 323-0093 

JOYCE PROJECT NO. 00392.1301.12. 
 





    2211 West Meadowview Rd. 
    Boone Building, Suite 101  

   Greensboro, NC  27407  
             

tel:   336/323-0092 
 fax:  336/323-0093 
 

 www.JoyceEngineering.com 

 
 

April 16, 2013 
 
 
 
Alexander Lacsamana, PE 
District Manager 
Waste Management Closed Site Management Group 
1850 Parkway Place, Suite 600 
Marietta, GA  30067 
 
RE: First Semiannual Groundwater Monitoring Report of 2013 

Piedmont Landfill & Recycling Center, Permit No. 34-06 
JOYCE Project No. 392.1301.12, Task 01 

 
 
Dear Mr. Lacsamana: 
 

The purpose of this report is to provide you with a complete submittal to satisfy the 
groundwater monitoring compliance requirements for the closed Piedmont Landfill and Recycling 
Center’s first semiannual groundwater monitoring event of 2013.  This report may also serve to fulfill 
the notification requirements of Rule .1635 (g) of the North Carolina Solid Waste Management 
Regulations (NCSWMR).  An Environmental Monitoring Reporting Form (EMRF) for this event is 
attached. 
 

Sampling for the event was performed on March 20-21, 2013 by Pro-Tech.  During this 
semiannual event, the site compliance wells and surface water monitoring points were sampled and 
analyzed for the NC Appendix I list of constituents.  The site leachate was also sampled during this 
event for the required list of parameters.  The laboratory analytical reports, field data logs, and chains 
of custody are provided on CD as Appendix A of this report.   
 

MONITORING PROGRAM HISTORY: 

The site entered into an Assessment Monitoring Program for background wells MW-01 and 
MW-06 and downgradient well MW-09 after volatile organic constituents were detected in MW-09 
during the second semiannual event of 1996.  Two organic compounds (chloroethane and 
1,1-dichloroethane) were historically detected in monitoring well MW-09.  Chloroethane exhibited a 
declining trend to the point where chloroethane was reported at less than the laboratory reporting limit 
during the January 1998 sampling event.  The concentration of 1,1-dichloroethane in MW-09 also 
decreased below the laboratory reporting limit during the July 1998 sampling event.  Following 
receipt of approval from the North Carolina Department of Environment and Natural Resources 
(DENR), all wells at the site reverted to the Detection Monitoring Program as of the second 
semiannual event in 1999, as allowed by 15A NCAC 13B.1634 (b).    
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Monitoring well MW-09 was replaced by well MW-09R in November 1999.  No chloroethane 
concentration above the laboratory reporting limit or SWSL has been detected in MW-09R since the 
well was installed; however, 1,1-dichloroethane was detected in MW-09R at a concentration of 23 

g/L during the initial sampling event conducted in January 2000.  The concentration of 1,1-
dichlorothane remained relatively consistent until recently, ranging in concentration from 7 g/L to 28 

g/L; however, it has not been detected at quantifiable levels Since September 2009.  The constituent 
cis-1,2-dichloroethene was detected in MW-09R above the laboratory reporting limit for the first time 
during the July 2002 event at a concentration of 6.5 g/L, and has been detected at concentrations 
ranging from 5-28 μg/L; however, it has not been detected at quantifiable levels since September 
2009.  The presence of organic constituents in MW-09 and MW-09R is attributed to landfill gas 
(LFG). The LFG extraction network was expanded in this area in January 2003, and the recent 
decrease in concentrations of organic constituents in this well is attributed to the control of LFG.   
 

Due to the detection of 1,1-dichloroethane in MW-09R during the first semiannual event in 
2000, the site performed Assessment Monitoring on wells MW-01, MW-06, and MW-09R through 
the second semiannual event of 2001.  Following NC DENR approval of an August 20, 2001 request 
by Waste Management, MW-01 and MW-06 again reverted to Detection Monitoring.  Monitoring 
well MW-09R was sampled for the NC Appendix I list of constituents plus detected Appendix II 
constituents during the first semiannual event each year and NC Appendix II list of constituents 
during the second semiannual event until the DENR approved reverting back to detection monitoring 
in a letter dated March 15, 2012. 
 

In the September 2007 sampling event, benzene and vinyl chloride were detected in MW-02 
at concentrations in exceedance of NC 2L groundwater standards.  A resampling event confirmed the 
vinyl chloride, but not the benzene exceedance.  An Alternate Source Demonstration (ASD) was 
submitted to DENR on March 14, 2008.  The ASD demonstrated that the organic constituents 
detected in MW-02 are related to LFG impacts.  In January 2008, improvements to the active LFG 
recovery system at the site were initiated to help mitigate these impacts.  The ASD was accepted by 
DENR in a letter dated May 7, 2008 with the condition that if vinyl chloride and benzene 
concentrations in MW-02 are not sufficiently reduced by Spring 2009, MW-02 would enter 
Assessment Monitoring.  Neither benzene nor vinyl chloride have had confirmed detections above the 
NC 2L standards in MW-02 since September 2008, so MW-02 remains in detection monitoring. 
 

During the March 2010 sampling event, chromium was detected in MW-03 at a statistically 
significant concentration above the NC 2L groundwater standard.  An ASD was submitted on July 26, 
2010 for the chromium detected in MW-03 demonstrating that the chromium was naturally occurring 
in the soil and groundwater of the facility.  DENR approved the ASD for chromium in MW-03 in a 
letter dated April 28, 2011. 
 

STATISTICAL ANALYSIS: 

 The results of the statistical analysis of the March 2013 groundwater monitoring event are 
summarized below and in Table 1.  The detailed statistical analyses for this event are provided on CD 
in Appendix B.  The data for each inorganic parameter were statistically compared to historical data 
for each well using an intrawell approach in accordance with the facility’s statistical analysis plan, 
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EPA guidance document (“Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, 
Addendum to Interim Final Guidance” July 1992), and ASTM standard D6312-98 (“Standard Guide 
for Developing Appropriate Statistical Approaches for Ground-Water Detection Monitoring 
Programs”).  Statistical analyses for inorganic constituents were completed using the combined 
Shewhart-CUSUM control chart method.  Organic constituents were directly compared to 15A NCAC 
2L.0202 Groundwater Standards (NC 2L) or to the North Carolina Department of Environmental and 
Natural Resources (DENR) Solid Waste Section Limits (SWSL).   
 

DETECTION MONITORING EVENT: 

MW-01, MW-02, MW-03, MW-04, MW-04D, MW-05, MW-06, MW-07, MW-08, MW-9R, MW-10, 
MW-11, MW-11D, MW-12, MW-12D, and Surface Water Points: S-02, S-03, S-04, and S-05  

During the first semiannual event of 2013, fifteen detection monitoring wells and four surface 
water points were sampled for the NC Appendix I list of constituents.  The laboratory analytical 
reports, field data logs, and chains of custody for the March 2013 event are provided on CD in 
Appendix A of this report.   
 
Organic Constituents  

 There were no quantified detections (above the SWSL) of any Appendix I organic 
constituents in any of these wells or surface water points during this event. 
 
Inorganic Constituents  

Inorganic constituents with quantified detections (above the SWSL) in one or more 
groundwater or surface water samples included barium in MW-02, copper in MW-03, zinc in 
MW-04D, MW-07, and MW-11D and chromium in MW-03.  Chromium was detected above the NC 
2L in MW-03.  The chromium results in MW-03 was not a statistically significant increase (SSI) 
above background.  An ASD for chromium in MW-03 was approved by DENR in a letter dated April 
28, 2011.  No other Appendix I inorganic constituents were detected above the SWSL or the NC 2L 
groundwater standards or groundwater protection standards (GWPS) in any detection monitoring well 
or surface water sample during the March 2013 sampling event.   
  

SUBMITTAL OF LEACHATE ANALYTICAL DATA:  

Appendix A to this report contains the leachate monitoring results for March 2013 on CD as 
requested in the Solid Waste Section memo dated November 13, 1996.  The leachate was analyzed for 
NC Appendix I constituents, alkalinity, carbonate alkalinity, bicarbonate alkalinity, TDS, TOC, 
chloride, ammonia, sulfate, nitrate, phosphorus, BOD, COD, TSS, mercury, indicator metals 
(calcium, iron, magnesium, manganese, sodium, and potassium), and the required field parameters. 
 

SUBMITTAL OF GROUNDWATER MAP AND FLOW CALCULATIONS: 

Appendix C to this report contains the groundwater surface contour map and groundwater 
flow rates for this event.  In summary, the March 2013 sampling results and groundwater flow 
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TABLE 1  
QUANTIFIED DETECTED APPENDIX I  CONSTITUENTS

WELL ID PARAMETER RESULT UNITS SWSL NC2L LIMIT SSI
3406-MW02 Barium 140 μg/L 100 700 1057.2 No
3406-MW03 Chromium 13 μg/L 10 10 19.5 No

3406-MW11D Copper 10 μg/L 10 1000 434.8 No
3406-MW4D Zinc 19 μg/L 10 1000 210.9 No
3406-MW07 Zinc 16 μg/L 10 1000 50.0 No

3406-MW11D Zinc 12 μg/L 10 1000 170.5 No

Notes:

1.  SWSL = NC DENR Solid Waste Section Limits.

2.  NC2L = 15A-NCAC-2L.0202 Groundwater Standards.

3.  LIMIT =  Background limit based on intra-well statististics.

4.  SSI = Apparent statistically-significant increase above background.

5.  Estimated and blank-qualified detections are excluded.

6.  Shaded values are greater than the NC2L Standard.

7.  * Chromium in MW-03 has been addressed in an ASD approved by DENR

Piedmont Landfill and Recycling Center Joyce Engineering
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- 1 - 

Introduction

This report contains the results of the statistical analysis used to evaluate the ground water data obtained 
during the first semi-annual monitoring event in 2013 at Piedmont Landfill in Kernersville, North Carolina.  
The ground water at Piedmont Landfill is monitored semi-annually at MW01 (upgradient), MW02, MW03, 
MW04, MW04D, MW05, MW06 (upgradient), MW07, MW08, MW09R, MW10, MW11, MW11D, MW12, 
and MW12D.  These ground water monitoring wells were sampled on March 20-21, 2013 and analyzed for 
the trace metals and volatile organic compounds (VOCs) listed below. 

 Trace Metals 

  Antimony, Total Chromium, Total Selenium, Total 
  Arsenic, Total Cobalt, Total Silver, Total 
  Barium, Total Copper, Total Thallium, Total 
  Beryllium, Total Lead, Total Vanadium, Total 
  Cadmium, Total Nickel, Total Zinc, Total 
     
 Volatile Organic Compounds 

  1,1,1,2-Tetrachloroethane Acetone Dibromomethane 
  1,1,1-Trichloroethane Acrylonitrile Ethylbenzene 
  1,1,2,2-Tetrachloroethane Benzene Iodomethane 
  1,1,2-Trichloroethane Bromochloromethane Methylene chloride 
  1,1-Dichloroethane Bromodichloromethane Styrene  
  1,1-Dichloroethene Bromoform Tetrachloroethene 
  1,2,3-Trichloropropane Bromomethane Toluene 
  1,2-Dibromo-3-chloropropane Carbon disulfide trans-1,2-Dichloroethene  
  1,2-Dibromoethane Carbon tetrachloride trans-1,3-Dichloropropene 
  1,2-Dichlorobenzene Chlorobenzene trans-1,4-Dichloro-2-butene 
  1,2-Dichloroethane Chloroethane Trichloroethene 
  1,2-Dichloropropane Chloroform Trichlorofluoromethane 
  1,4-Dichlorobenzene Chloromethane Vinyl acetate 
  2-Butanone; Methyl ethyl ketone cis-1,2-Dichloroethene Vinyl chloride   
  2-Hexanone cis-1,3-Dichloropropene Xylenes (Total) 
  4-Methyl-2-pentanone Dibromochloromethane 

The trace metals data were compared to historical background data using intrawell statistics.  The statistical 
method used to evaluate the ground water data was prepared by Dr. Robert Gibbons in accordance with the 
EPA statistical guidance document (“Statistical Analysis of Ground-Water Monitoring Data at RCRA 
Facilities, Addendum to Interim Final Guidance”, July 1992) and ASTM standard D6312-98 (“Standard
Guide for Developing Appropriate Statistical Approaches for Ground-Water Detection Monitoring 
Programs”).  The organic constituents were compared to maximum contaminant levels (MCLs) or practical 
quantitation limits (PQLs), in lieu of statistical comparisons to background concentrations.  

Intrawell Comparisons 

Intrawell comparisons are used to evaluate the ground water data at Piedmont Landfill in accordance with the 
site’s statistical analysis plan.  Intrawell statistics are appropriate for facilities where the upgradient wells do 
not accurately characterize the natural ground water conditions downgradient from the facility, due to 
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different hydrogeological conditions where the wells are screened, having too few upgradient wells to 
account for the spatial variability, or the site exhibiting no definable hydraulic gradient.  Intrawell statistics 
compare new measurements to the historical data at each ground water monitoring well independently.  

The most useful technique for intrawell comparisons is the combined Shewhart-CUSUM control chart using 
the DUMPStat® program.  This control chart procedure is useful because it will detect releases both in terms 
of the constituent concentration and cumulative increases.  This method is also extremely sensitive to sudden 
and gradual releases.  A requirement for constructing these control charts is that the parameter is detected at a 
frequency greater than or equal to 25%, otherwise the data variance is not properly defined. 

The database is screened for outliers using the Dixon test.  An erroneous data point, if not removed prior to 
the mean and variance computations would yield a larger control limit thus increasing the false negative rate. 
Anomalous data will still be plotted on the graphs but will not be included in the calculations.  The 
background data is tested for existing trends using Sen's slope test.  If contamination exists prior to 
completing the background, the control limits could be potentially high and this control chart method would 
not be able to detect an increasing trend unless the increase is severe.

The combined Shewhart-CUSUM control chart assumes that the data are independent and normally 
distributed with a fixed mean and a constant variance.  Many ground water monitoring parameters are not 
detected at a frequency great enough to generate the combined Shewhart-CUSUM control charts.  For 
constituents that are detected less than 25% of the time monitored at a particular well, the data is plotted as a 
time series until a sufficient number of data points are available to provide a 99% confidence nonparametric 
prediction limit.  The nonparametric prediction limit is the largest determination out of the data set collected 
for that well and parameter.  

Results
 
The ground water data obtained during the first semi-annual monitoring event in 2013 are summarized in 
Attachment A.  The trace metals data were compared to the historical background data at each well.  The 
previously used background was established using the data obtained through 2008.  Since there were no 
exceedances attributed to the landfill, the background was updated to include data obtained through 2012 for 
all wells.  The background range was tested for increasing trends using Sen’s Test.  There were increasing 
trends detected for barium at upgradient well MW01, barium at MW02, and chromium at MW03.   

A summary of the intrawell statistics is included in Attachment B, Table 1 “Summary Statistics and 
Intermediate Computations for Combined Shewhart-CUSUM Control Charts.”  The control charts or time 
series graphs follow the summary table.  For the trace metals analyzed, there are no control limit exceedances 
detected.  The site-wide false positive rate is 1% and the test becomes sensitive to 4.5 standard deviation 
units over background.

There were no VOCs detected in the ground water above the laboratory reporting limits during the first semi-
annual monitoring event in 2013.  Historical VOC detections are summarized in Attachment C. 
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Attachment A 

Summary of the Ground Water Data obtained during the First Semi-Annual Monitoring Event in 2013 



Table 1

Analytical Data Summary for 3/20/2013 to 3/21/2013
Constituents Units 3406-MW01 3406-MW02 3406-MW03 3406-MW04 3406-MW04D 3406-MW05

1,1,1,2-tetrachloroethane UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1,1-trichloroethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1,2,2-tetrachloroethane UG/L <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
1,1,2-trichloroethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1-dichloroethane UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1-dichloroethene UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2,3-trichloropropane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dibromo-3-chloropropane (dbcp) UG/L <13.0000 <13.0000 <13.0000 <13.0000 <13.0000 <13.0000
1,2-dibromoethane (edb) UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichlorobenzene UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2-dichloroethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichloropropane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,4-dichlorobenzene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
2-hexanone UG/L <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Acetone UG/L <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Acrylonitrile UG/L <200.0000 <200.0000 <200.0000 <200.0000 <200.0000 <200.0000
Antimony, total UG/L <6.0000 <6.0000 <6.0000 <6.0000 <6.0000 <6.0000
Arsenic, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Barium, total UG/L <100.0000 140.0000 <100.0000 <100.0000 <100.0000 <100.0000
Benzene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Beryllium, total UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Bromochloromethane UG/L <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromoform UG/L <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromomethane UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Cadmium, total UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Carbon disulfide UG/L <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Carbon tetrachloride UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chlorobenzene UG/L <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Chloroethane UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Chloroform UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Chloromethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chromium, total UG/L <10.0000 <10.0000 13.0000 <10.0000 <10.0000 <10.0000
Cis-1,2-dichloroethene UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Cis-1,3-dichloropropene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Cobalt, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Copper, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Dibromochloromethane UG/L <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Dibromomethane UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Dichlorobromomethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Do (field) MG/L 3.6000 1.1000 4.3000 .5000 4.6000 .1000
Eh/orp (field) mV 146.0000 172.0000 47.0000 117.0000 53.0000 39.0000
Ethylbenzene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Iodomethane UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Lead, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Methyl ethyl ketone UG/L <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methyl isobutyl ketone UG/L <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methylene chloride UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Nickel, total UG/L <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
pH FIELD PH UNITS 5.8100 5.0600 5.8700 5.0800 5.8000 6.6200
Selenium, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Silver, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Specific conductance field UMHOS/CM 53.0000 120.0000 123.0000 68.0000 78.0000 198.0000
Styrene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Tetrachloroethene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Thallium, total UG/L <5.5000 <5.5000 <5.5000 <5.5000 <5.5000 <5.5000
Toluene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Total xylenes UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,2-dichloroethene UG/L <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Trans-1,3-dichloropropene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,4-dichloro-2-butene UG/L <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Trichloroethene UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trichlorofluoromethane UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Turbidity NTU 1.3000 .8000 2.4000 3.1000 18.7000 .9000
Vanadium, total UG/L <25.0000 <25.0000 <25.0000 <25.0000 <25.0000 <25.0000
Vinyl acetate UG/L <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Vinyl chloride UG/L <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Zinc, total UG/L <10.0000 <10.0000 <10.0000 <10.0000 19.0000 <10.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

* - The displayed value is the arithmetic mean of multiple database matches.



Table 1

Analytical Data Summary for 3/20/2013 to 3/21/2013
Constituents 3406-MW06 3406-MW07 3406-MW08 3406-MW09R 3406-MW10 3406-MW11 3406-MW11D

1,1,1,2-tetrachloroethane <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1,1-trichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1,2,2-tetrachloroethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
1,1,2-trichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1-dichloroethane <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2,3-trichloropropane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dibromo-3-chloropropane (dbcp) <13.0000 <13.0000 <13.0000 <13.0000 <13.0000 <13.0000 <13.0000
1,2-dibromoethane (edb) <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichlorobenzene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2-dichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichloropropane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,4-dichlorobenzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
2-hexanone <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Acetone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Acrylonitrile <200.0000 <200.0000 <200.0000 <200.0000 <200.0000 <200.0000 <200.0000
Antimony, total <6.0000 <6.0000 <6.0000 <6.0000 <6.0000 <6.0000 <6.0000
Arsenic, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Barium, total <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Benzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Beryllium, total <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Bromochloromethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromoform <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Cadmium, total <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Carbon disulfide <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Carbon tetrachloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chlorobenzene <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Chloroethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Chloroform <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Chloromethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chromium, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Cis-1,2-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Cis-1,3-dichloropropene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Cobalt, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Copper, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 10.0000
Dibromochloromethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Dibromomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Dichlorobromomethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Do (field) 1.2000 5.9000 .5000 .0000 3.2000 1.0000 3.3000
Eh/orp (field) 146.0000 83.0000 70.0000 22.0000 165.0000 140.0000 94.0000
Ethylbenzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Iodomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Lead, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Methyl ethyl ketone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methyl isobutyl ketone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methylene chloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Nickel, total <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
pH FIELD 5.2800 5.8400 5.3800 5.9300 5.8300 5.4800 6.3300
Selenium, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Silver, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Specific conductance field 28.0000 93.0000 62.0000 250.0000 100.0000 127.0000 40.0000
Styrene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Tetrachloroethene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Thallium, total <5.5000 <5.5000 <5.5000 <5.5000 <5.5000 <5.5000 <5.5000
Toluene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Total xylenes <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,2-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Trans-1,3-dichloropropene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,4-dichloro-2-butene <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Trichloroethene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trichlorofluoromethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Turbidity 2.3000 8.1000 6.4000 .8000 5.7000 3.7000 6.0000
Vanadium, total <25.0000 <25.0000 <25.0000 <25.0000 <25.0000 <25.0000 <25.0000
Vinyl acetate <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Vinyl chloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Zinc, total <10.0000 16.0000 <10.0000 <10.0000 <10.0000 12.0000 <10.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

* - The displayed value is the arithmetic mean of multiple database matches.



Table 1

Analytical Data Summary for 3/20/2013 to 3/21/2013
Constituents 3406-MW12 3406-MW12D 3406-S02 3406-S03 3406-S04 3406-S05

1,1,1,2-tetrachloroethane <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1,1-trichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1,2,2-tetrachloroethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
1,1,2-trichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,1-dichloroethane <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,1-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2,3-trichloropropane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dibromo-3-chloropropane (dbcp) <13.0000 <13.0000 <13.0000 <13.0000 <13.0000 <13.0000
1,2-dibromoethane (edb) <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichlorobenzene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
1,2-dichloroethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,2-dichloropropane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
1,4-dichlorobenzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
2-hexanone <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Acetone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Acrylonitrile <200.0000 <200.0000 <200.0000 <200.0000 <200.0000 <200.0000
Antimony, total <6.0000 <6.0000 <6.0000 <6.0000 <6.0000 <6.0000
Arsenic, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Barium, total <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Benzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Beryllium, total <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Bromochloromethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromoform <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Bromomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Cadmium, total <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Carbon disulfide <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Carbon tetrachloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chlorobenzene <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Chloroethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Chloroform <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Chloromethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Chromium, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Cis-1,2-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Cis-1,3-dichloropropene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Cobalt, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Copper, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Dibromochloromethane <3.0000 <3.0000 <3.0000 <3.0000 <3.0000 <3.0000
Dibromomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Dichlorobromomethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Do (field) .7000 .6000 6.7000 7.2000 6.9000 5.7000
Eh/orp (field) 59.0000 50.0000 44.0000 58.0000 53.0000 32.0000
Ethylbenzene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Iodomethane <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Lead, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Methyl ethyl ketone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methyl isobutyl ketone <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Methylene chloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Nickel, total <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
pH FIELD 5.7900 6.6700 7.5800 7.4700 7.9100 7.6100
Selenium, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Silver, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000
Specific conductance field 141.0000 228.0000 68.0000 44.0000 74.0000 26.0000
Styrene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Tetrachloroethene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Thallium, total <5.5000 <5.5000 <5.5000 <5.5000 <5.5000 <5.5000
Toluene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Total xylenes <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,2-dichloroethene <5.0000 <5.0000 <5.0000 <5.0000 <5.0000 <5.0000
Trans-1,3-dichloropropene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trans-1,4-dichloro-2-butene <100.0000 <100.0000 <100.0000 <100.0000 <100.0000 <100.0000
Trichloroethene <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Trichlorofluoromethane <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Turbidity 4.6000 5.8000 3.7000 13.6000 6.7000 3.1000
Vanadium, total <25.0000 <25.0000 <25.0000 <25.0000 <25.0000 <25.0000
Vinyl acetate <50.0000 <50.0000 <50.0000 <50.0000 <50.0000 <50.0000
Vinyl chloride <1.0000 <1.0000 <1.0000 <1.0000 <1.0000 <1.0000
Zinc, total <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 <10.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

* - The displayed value is the arithmetic mean of multiple database matches.
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Table 1

Summary Statistics and Intermediate Computations
for Combined Shewhart-Cusum Control Charts

Constituent Units Well N Mean SD S(i-1) S(i) Limit
Antimony, total UG/L 3406-MW01 43 30.0000**
Arsenic, total UG/L 3406-MW01 49 10.0000**
Barium, total UG/L 3406-MW01 49 320.0429 219.2848 0.0000 320.0429 1197.1819
Beryllium, total UG/L 3406-MW01 41 2.0000**
Cadmium, total UG/L 3406-MW01 52 2.0000**
Chromium, total UG/L 3406-MW01 49 10.0000**
Cobalt, total UG/L 3406-MW01 41 10.0000**
Copper, total UG/L 3406-MW01 49 25.0000**
Lead, total UG/L 3406-MW01 49 10.0000**
Nickel, total UG/L 3406-MW01 41 50.0000**
Selenium, total UG/L 3406-MW01 49 10.8000**
Silver, total UG/L 3406-MW01 49 10.0000**
Thallium, total UG/L 3406-MW01 41 10.0000**
Vanadium, total UG/L 3406-MW01 41 40.0000**
Zinc, total UG/L 3406-MW01 49 65.4000**
Antimony, total UG/L 3406-MW02 42 30.0000**
Arsenic, total UG/L 3406-MW02 48 10.1000**
Barium, total UG/L 3406-MW02 48 209.0313 212.1981 0.0000 209.0313 1057.8236
Beryllium, total UG/L 3406-MW02 40 2.0000**
Cadmium, total UG/L 3406-MW02 51 2.1000**
Chromium, total UG/L 3406-MW02 48 10.0000**
Cobalt, total UG/L 3406-MW02 40 10.0000**
Copper, total UG/L 3406-MW02 48 25.0000**
Lead, total UG/L 3406-MW02 48 10.0000**
Nickel, total UG/L 3406-MW02 40 50.0000**
Selenium, total UG/L 3406-MW02 48 10.0000**
Silver, total UG/L 3406-MW02 48 10.0000**
Thallium, total UG/L 3406-MW02 40 10.0000**
Vanadium, total UG/L 3406-MW02 40 40.0000**
Zinc, total UG/L 3406-MW02 48 50.0000**
Antimony, total UG/L 3406-MW03 43 30.0000**
Arsenic, total UG/L 3406-MW03 48 10.0000**
Barium, total UG/L 3406-MW03 48 296.7354 243.0618 0.0000 296.7354 1268.9827
Beryllium, total UG/L 3406-MW03 40 2.0000**
Cadmium, total UG/L 3406-MW03 51 2.3000**
Chromium, total UG/L 3406-MW03 49 9.6592 2.4715 0.0000 11.1464 19.5452
Cobalt, total UG/L 3406-MW03 41 10.0000**
Copper, total UG/L 3406-MW03 49 31.6000**
Lead, total UG/L 3406-MW03 48 10.0000**
Nickel, total UG/L 3406-MW03 40 50.0000**
Selenium, total UG/L 3406-MW03 48 10.0000**
Silver, total UG/L 3406-MW03 48 10.0000**
Thallium, total UG/L 3406-MW03 40 10.0000**
Vanadium, total UG/L 3406-MW03 41 40.0000**
Zinc, total UG/L 3406-MW03 48 50.0000**
Antimony, total UG/L 3406-MW04 42 30.0000**
Arsenic, total UG/L 3406-MW04 48 10.0000**
Barium, total UG/L 3406-MW04 48 304.2146 234.1135 0.0000 304.2146 1240.6686
Beryllium, total UG/L 3406-MW04 40 2.0000**
Cadmium, total UG/L 3406-MW04 51 1.8000**
Chromium, total UG/L 3406-MW04 48 10.0000**
Cobalt, total UG/L 3406-MW04 40 10.0000**
Copper, total UG/L 3406-MW04 48 25.0000**
Lead, total UG/L 3406-MW04 48 10.0000**
Nickel, total UG/L 3406-MW04 40 50.0000**
Selenium, total UG/L 3406-MW04 48 14.7000**
Silver, total UG/L 3406-MW04 48 10.0000**
Thallium, total UG/L 3406-MW04 40 10.0000**
Vanadium, total UG/L 3406-MW04 40 40.0000**
Zinc, total UG/L 3406-MW04 48 50.0000**
Antimony, total UG/L 3406-MW04D 38 30.0000**
Arsenic, total UG/L 3406-MW04D 38 10.0000**
Barium, total UG/L 3406-MW04D 38 392.7895 187.0881 0.0000 392.7895 1141.1419
Beryllium, total UG/L 3406-MW04D 38 8.0000**
Cadmium, total UG/L 3406-MW04D 38 2.1000**
Chromium, total UG/L 3406-MW04D 38 9.7868 2.9570 0.0000 9.7868 21.6149
Cobalt, total UG/L 3406-MW04D 38 26.0000**
Copper, total UG/L 3406-MW04D 38 200.0000**
Lead, total UG/L 3406-MW04D 40 10.9750 11.9052 0.0000 10.9750 58.5958
Nickel, total UG/L 3406-MW04D 38 50.0000**
Selenium, total UG/L 3406-MW04D 38 20.0000**
Silver, total UG/L 3406-MW04D 38 10.0000**
Thallium, total UG/L 3406-MW04D 38 10.0000** 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

*   - Insufficient Data
**  - Detection Frequency < 25%
*** - Zero Variance



Table 1

Summary Statistics and Intermediate Computations
for Combined Shewhart-Cusum Control Charts

Constituent Units Well N Mean SD S(i-1) S(i) Limit
Vanadium, total UG/L 3406-MW04D 38 120.0000**
Zinc, total UG/L 3406-MW04D 40 57.7000 38.2892 0.0000 57.7000 210.8569
Antimony, total UG/L 3406-MW05 42 30.0000**
Arsenic, total UG/L 3406-MW05 48 11.9000**
Barium, total UG/L 3406-MW05 48 298.6438 240.7731 0.0000 298.6438 1261.7360
Beryllium, total UG/L 3406-MW05 40 2.0000**
Cadmium, total UG/L 3406-MW05 51 1.0000**
Chromium, total UG/L 3406-MW05 48 10.0000**
Cobalt, total UG/L 3406-MW05 40 10.0000**
Copper, total UG/L 3406-MW05 48 25.0000**
Lead, total UG/L 3406-MW05 48 10.0000**
Nickel, total UG/L 3406-MW05 40 50.0000**
Selenium, total UG/L 3406-MW05 48 10.0000**
Silver, total UG/L 3406-MW05 48 10.0000**
Thallium, total UG/L 3406-MW05 40 10.0000**
Vanadium, total UG/L 3406-MW05 40 40.0000**
Zinc, total UG/L 3406-MW05 48 110.0000**
Antimony, total UG/L 3406-MW06 42 30.0000**
Arsenic, total UG/L 3406-MW06 40 10.0000**
Barium, total UG/L 3406-MW06 40 361.4300 214.4190 0.0000 361.4300 1219.1059
Beryllium, total UG/L 3406-MW06 40 2.6000**
Cadmium, total UG/L 3406-MW06 43 1.0000**
Chromium, total UG/L 3406-MW06 40 10.0000**
Cobalt, total UG/L 3406-MW06 40 10.0000**
Copper, total UG/L 3406-MW06 40 200.0000**
Lead, total UG/L 3406-MW06 40 10.0000**
Nickel, total UG/L 3406-MW06 40 50.0000**
Selenium, total UG/L 3406-MW06 40 20.0000**
Silver, total UG/L 3406-MW06 40 10.0000**
Thallium, total UG/L 3406-MW06 40 10.0000**
Vanadium, total UG/L 3406-MW06 40 45.6000**
Zinc, total UG/L 3406-MW06 40 310.0000**
Antimony, total UG/L 3406-MW07 39 30.0000**
Arsenic, total UG/L 3406-MW07 39 10.6000**
Barium, total UG/L 3406-MW07 39 361.5718 223.7632 0.0000 361.5718 1256.6246
Beryllium, total UG/L 3406-MW07 39 2.0000**
Cadmium, total UG/L 3406-MW07 39 1.0000**
Chromium, total UG/L 3406-MW07 39 10.0000**
Cobalt, total UG/L 3406-MW07 39 10.0000**
Copper, total UG/L 3406-MW07 39 200.0000**
Lead, total UG/L 3406-MW07 39 10.0000**
Nickel, total UG/L 3406-MW07 39 50.0000**
Selenium, total UG/L 3406-MW07 39 20.0000**
Silver, total UG/L 3406-MW07 38 10.0000**
Thallium, total UG/L 3406-MW07 39 10.0000**
Vanadium, total UG/L 3406-MW07 39 40.0000**
Zinc, total UG/L 3406-MW07 39 50.0000**
Antimony, total UG/L 3406-MW08 40 30.0000**
Arsenic, total UG/L 3406-MW08 40 11.3000**
Barium, total UG/L 3406-MW08 39 351.3051 193.4109 0.0000 351.3051 1124.9489
Beryllium, total UG/L 3406-MW08 39 2.0000**
Cadmium, total UG/L 3406-MW08 40 1.3000**
Chromium, total UG/L 3406-MW08 39 11.5000**
Cobalt, total UG/L 3406-MW08 43 11.6512 3.4783 0.0000 11.6512 25.5645
Copper, total UG/L 3406-MW08 39 200.0000**
Lead, total UG/L 3406-MW08 40 56.8000**
Nickel, total UG/L 3406-MW08 39 50.0000**
Selenium, total UG/L 3406-MW08 39 20.0000**
Silver, total UG/L 3406-MW08 39 11.6000**
Thallium, total UG/L 3406-MW08 40 10.0000**
Vanadium, total UG/L 3406-MW08 40 40.0000**
Zinc, total UG/L 3406-MW08 39 79.1000**
Antimony, total UG/L 3406-MW09R 36 30.0000**
Arsenic, total UG/L 3406-MW09R 36 10.0000**
Barium, total UG/L 3406-MW09R 36 382.9000 206.1481 0.0000 382.9000 1207.4925
Beryllium, total UG/L 3406-MW09R 36 2.0000**
Cadmium, total UG/L 3406-MW09R 36 1.0000**
Chromium, total UG/L 3406-MW09R 36 49.9000**
Cobalt, total UG/L 3406-MW09R 40 18.2000**
Copper, total UG/L 3406-MW09R 36 200.0000**
Lead, total UG/L 3406-MW09R 36 10.0000**
Nickel, total UG/L 3406-MW09R 36 50.0000**
Selenium, total UG/L 3406-MW09R 36 20.0000** 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

*   - Insufficient Data
**  - Detection Frequency < 25%
*** - Zero Variance



Table 1

Summary Statistics and Intermediate Computations
for Combined Shewhart-Cusum Control Charts

Constituent Units Well N Mean SD S(i-1) S(i) Limit
Silver, total UG/L 3406-MW09R 36 10.0000**
Thallium, total UG/L 3406-MW09R 36 10.0000**
Vanadium, total UG/L 3406-MW09R 37 106.0000**
Zinc, total UG/L 3406-MW09R 36 87.9000**
Antimony, total UG/L 3406-MW10 38 30.0000**
Arsenic, total UG/L 3406-MW10 38 10.0000**
Barium, total UG/L 3406-MW10 38 371.4237 218.0654 0.0000 371.4237 1243.6852
Beryllium, total UG/L 3406-MW10 38 2.0000**
Cadmium, total UG/L 3406-MW10 38 1.0000**
Chromium, total UG/L 3406-MW10 40 9.6075 3.5570 0.0000 9.6075 23.8354
Cobalt, total UG/L 3406-MW10 38 13.3000**
Copper, total UG/L 3406-MW10 38 200.0000**
Lead, total UG/L 3406-MW10 38 10.0000**
Nickel, total UG/L 3406-MW10 38 50.0000**
Selenium, total UG/L 3406-MW10 38 20.0000**
Silver, total UG/L 3406-MW10 38 10.0000**
Thallium, total UG/L 3406-MW10 38 10.0000**
Vanadium, total UG/L 3406-MW10 38 40.0000**
Zinc, total UG/L 3406-MW10 38 50.0000**
Antimony, total UG/L 3406-MW11 38 30.0000**
Arsenic, total UG/L 3406-MW11 38 10.0000**
Barium, total UG/L 3406-MW11 38 500.0000**
Beryllium, total UG/L 3406-MW11 38 2.0000**
Cadmium, total UG/L 3406-MW11 38 1.0000**
Chromium, total UG/L 3406-MW11 38 10.0000**
Cobalt, total UG/L 3406-MW11 38 10.0000**
Copper, total UG/L 3406-MW11 38 200.0000**
Lead, total UG/L 3406-MW11 38 10.0000**
Nickel, total UG/L 3406-MW11 38 50.0000**
Selenium, total UG/L 3406-MW11 38 20.0000**
Silver, total UG/L 3406-MW11 38 10.0000**
Thallium, total UG/L 3406-MW11 38 10.0000**
Vanadium, total UG/L 3406-MW11 38 40.0000**
Zinc, total UG/L 3406-MW11 38 40.2342 16.6502 0.0000 40.2342 106.8351
Antimony, total UG/L 3406-MW11D 38 30.0000**
Arsenic, total UG/L 3406-MW11D 38 10.0000**
Barium, total UG/L 3406-MW11D 38 409.7632 167.2930 0.0000 409.7632 1078.9350
Beryllium, total UG/L 3406-MW11D 38 2.4000**
Cadmium, total UG/L 3406-MW11D 38 1.4000**
Chromium, total UG/L 3406-MW11D 40 12.7775 10.3504 0.0000 12.7775 54.1790
Cobalt, total UG/L 3406-MW11D 38 50.3000**
Copper, total UG/L 3406-MW11D 39 172.0231 65.6841 0.0000 172.0231 434.7596
Lead, total UG/L 3406-MW11D 38 12.7000**
Nickel, total UG/L 3406-MW11D 38 50.0000**
Selenium, total UG/L 3406-MW11D 38 20.0000**
Silver, total UG/L 3406-MW11D 38 10.0000**
Thallium, total UG/L 3406-MW11D 38 10.0000**
Vanadium, total UG/L 3406-MW11D 39 174.0000**
Zinc, total UG/L 3406-MW11D 39 54.0872 29.0968 0.0000 54.0872 170.4743
Antimony, total UG/L 3406-MW12 38 30.0000**
Arsenic, total UG/L 3406-MW12 38 10.0000**
Barium, total UG/L 3406-MW12 38 375.4368 211.5372 0.0000 375.4368 1221.5858
Beryllium, total UG/L 3406-MW12 38 2.0000**
Cadmium, total UG/L 3406-MW12 38 1.0000**
Chromium, total UG/L 3406-MW12 39 14.0000**
Cobalt, total UG/L 3406-MW12 38 11.0000**
Copper, total UG/L 3406-MW12 38 200.0000**
Lead, total UG/L 3406-MW12 39 25.0000**
Nickel, total UG/L 3406-MW12 38 50.0000**
Selenium, total UG/L 3406-MW12 38 20.0000**
Silver, total UG/L 3406-MW12 38 10.0000**
Thallium, total UG/L 3406-MW12 38 10.0000**
Vanadium, total UG/L 3406-MW12 38 40.0000**
Zinc, total UG/L 3406-MW12 38 58.9500 51.1508 0.0000 58.9500 263.5531
Antimony, total UG/L 3406-MW12D 38 30.0000**
Arsenic, total UG/L 3406-MW12D 38 10.0000**
Barium, total UG/L 3406-MW12D 39 403.0718 175.5681 0.0000 403.0718 1105.3441
Beryllium, total UG/L 3406-MW12D 38 2.6000**
Cadmium, total UG/L 3406-MW12D 38 1.0000**
Chromium, total UG/L 3406-MW12D 39 34.0128 62.3518 0.0000 34.0128 283.4199
Cobalt, total UG/L 3406-MW12D 39 16.4410 19.6355 0.0000 16.4410 94.9831
Copper, total UG/L 3406-MW12D 39 208.0000**
Lead, total UG/L 3406-MW12D 39 59.0000** 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

*   - Insufficient Data
**  - Detection Frequency < 25%
*** - Zero Variance



Table 1

Summary Statistics and Intermediate Computations
for Combined Shewhart-Cusum Control Charts

Constituent Units Well N Mean SD S(i-1) S(i) Limit
Nickel, total UG/L 3406-MW12D 39 108.0000**
Selenium, total UG/L 3406-MW12D 38 20.0000**
Silver, total UG/L 3406-MW12D 38 10.0000**
Thallium, total UG/L 3406-MW12D 38 10.0000**
Vanadium, total UG/L 3406-MW12D 39 65.5154 76.5384 0.0000 65.5154 371.6690
Zinc, total UG/L 3406-MW12D 39 82.3513 107.0410 0.0000 82.3513 510.5153 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

*   - Insufficient Data
**  - Detection Frequency < 25%
*** - Zero Variance



Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts

3406-MW09R
Lead, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 144

3406-MW09R
Nickel, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
5.

10.
15.
20.
25.
30.
35.
40.
45.
50.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 145

3406-MW09R
Selenium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 146

3406-MW09R
Silver, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 147

3406-MW09R
Thallium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 148

3406-MW09R
Vanadium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
20.
40.
60.
80.

100.
120.
140.
160.
180.
200.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 149

3406-MW09R
Zinc, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
10.
20.
30.
40.
50.
60.
70.
80.
90.

100.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 150
Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]



Intra-Well Control Charts
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Intra-Well Control Charts

3406-MW10
Lead, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 159

3406-MW10
Nickel, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
5.

10.
15.
20.
25.
30.
35.
40.
45.
50.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 160

3406-MW10
Selenium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
2.0
4.0
6.0
8.0

10.0
12.0
14.0
16.0
18.0
20.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 161

3406-MW10
Silver, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 162

3406-MW10
Thallium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 163

3406-MW10
Vanadium, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
5.

10.
15.
20.
25.
30.
35.
40.
45.
50.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 164

3406-MW10
Zinc, total

Nonparametric Prediction Limit

U
G
/
L

Year
Median ND

0.
5.

10.
15.
20.
25.
30.
35.
40.
45.
50.

94 96 98 00 02 04 06 08 10 12 14

User Limit

Backgnd

Samples

CUSUM

Limit

Detect

ND

CUSUM

Outlier

Man. outlier

Verify

Graph 165
Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]



Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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Intra-Well Control Charts
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False Positive and False Negative Rates for Current

Intra-Well Control Charts Monitoring Program
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Results of the Ground Water Statistics for Piedmont Landfill
 First Semi-Annual Monitoring Event in 2013
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Attachment C 

Summary of the VOCs Detected in the Ground Water 



Table 1

Historical Volatile Organic Compound Detections
Constituent Units Well Date Result Limit

Acetone UG/L 3406-MW01 9/09/1996 21.0000 100.0000
Heptachlor UG/L 3406-MW01 1/27/1998 .0200 .0500
1,1-dichloroethene UG/L 3406-MW02 7/10/1998 .4000 5.0000
Benzene UG/L 3406-MW02 9/13/2007 1.1000 1.0000
Benzene UG/L 3406-MW02 3/19/2008 1.4000 1.0000
Chloroform UG/L 3406-MW02 2/16/1994 .5000 5.0000
Chloroform UG/L 3406-MW02 4/11/1994 .5000 5.0000
Chloroform UG/L 3406-MW02 9/14/1994 .4000 5.0000
Methane UG/L 3406-MW02 2/05/2008 1300.0000 5.0000
Toluene UG/L 3406-MW02 9/09/1996 .2000 5.0000
Vinyl chloride UG/L 3406-MW02 9/13/2007 1.3000 1.0000
Vinyl chloride UG/L 3406-MW02 11/15/2007 1.3000 1.0000
Vinyl chloride UG/L 3406-MW02 3/19/2008 1.4000 1.0000
Vinyl chloride UG/L 3406-MW02 9/11/2008 3.2000 1.0000
Vinyl chloride UG/L 3406-MW02 3/10/2009 1.6000 1.0000
Benzene UG/L 3406-MW04D 1/10/1995 .2000 5.0000
Chloromethane UG/L 3406-MW04D 12/07/1994 .5000 10.0000
Toluene UG/L 3406-MW04D 12/07/1994 .2000 5.0000
Toluene UG/L 3406-MW04D 1/10/1995 .3000 5.0000
Toluene UG/L 3406-MW04D 3/11/2009 1.2000 1.0000
Bis(2-ethylhexyl) phthalate UG/L 3406-MW06 1/27/1998 4.0000 20.0000
Benzene UG/L 3406-MW07 11/17/1994 .2000 5.0000
Chloromethane UG/L 3406-MW07 3/05/1996 .6000 10.0000
Benzene UG/L 3406-MW08 11/17/1994 .2000 5.0000
1,1,1-trichloroethane UG/L 3406-MW09R 6/05/1997 .2000 5.0000
1,1,1-trichloroethane UG/L 3406-MW09R 10/16/1997 .2000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 3/11/1996 1.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 9/17/1996 3.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/22/1997 9.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 6/05/1997 7.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 10/16/1997 8.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/27/1998 8.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/14/1998 2.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/20/2000 23.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 2/16/2000 24.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/12/2000 20.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 11/21/2000 26.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/24/2001 28.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/18/2001 19.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/31/2002 21.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/18/2002 24.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/21/2003 7.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/24/2003 14.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/22/2004 22.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/27/2004 20.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/19/2005 16.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/12/2005 18.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/18/2006 12.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 7/12/2006 11.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 1/24/2007 6.1000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 9/12/2007 12.0000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 3/19/2008 6.3000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 9/11/2008 6.1000 5.0000
1,1-dichloroethane UG/L 3406-MW09R 9/16/2009 5.1000 5.0000
1,2-dichloroethane UG/L 3406-MW09R 3/11/1996 .2000 5.0000
3-methylphenol UG/L 3406-MW09R 1/22/1997 2.0000 10.0000
4-methylphenol UG/L 3406-MW09R 1/22/1997 2.0000 10.0000
Acetone UG/L 3406-MW09R 3/11/1996 66.0000 100.0000
Acetone UG/L 3406-MW09R 4/29/1996 35.0000 34.0000
Acetone UG/L 3406-MW09R 9/17/1996 12.0000 100.0000
Acetone UG/L 3406-MW09R 6/05/1997 6.0000 100.0000
Benzene UG/L 3406-MW09R 3/11/1996 5.0000 5.0000
Benzene UG/L 3406-MW09R 4/29/1996 3.0000 5.0000
Benzene UG/L 3406-MW09R 9/17/1996 .9000 5.0000
Benzene UG/L 3406-MW09R 1/22/1997 2.0000 5.0000
Benzene UG/L 3406-MW09R 6/05/1997 1.0000 5.0000
Benzene UG/L 3406-MW09R 10/16/1997 .9000 5.0000
Bis(2-ethylhexyl) phthalate UG/L 3406-MW09R 1/22/1997 3.0000 50.0000
Bis(2-ethylhexyl) phthalate UG/L 3406-MW09R 1/27/1998 9.0000 20.0000
Carbon disulfide UG/L 3406-MW09R 3/11/1996 .2000 100.0000
Carbon disulfide UG/L 3406-MW09R 9/17/1996 .3000 100.0000
Chloroethane UG/L 3406-MW09R 9/14/1994 1.0000 10.0000
Chloroethane UG/L 3406-MW09R 12/06/1994 1.0000 10.0000
Chloroethane UG/L 3406-MW09R 1/10/1995 2.0000 10.0000
Chloroethane UG/L 3406-MW09R 3/11/1996 7.0000 10.0000
Chloroethane UG/L 3406-MW09R 9/17/1996 25.0000 10.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

Detections are shown for constituents selected in the VOC list and all selected wells
The Limit column refers to the laboratory reporting limit



Table 1

Historical Volatile Organic Compound Detections
Constituent Units Well Date Result Limit

Chloroethane UG/L 3406-MW09R 11/18/1996 27.0000 10.0000
Chloroethane UG/L 3406-MW09R 1/22/1997 32.0000 10.0000
Chloroethane UG/L 3406-MW09R 6/05/1997 16.0000 10.0000
Chloroethane UG/L 3406-MW09R 10/16/1997 14.0000 10.0000
Chloroethane UG/L 3406-MW09R 1/27/1998 8.0000 10.0000
Chloroethane UG/L 3406-MW09R 7/14/1998 .5000 10.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 9/17/1996 2.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/22/1997 3.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 6/05/1997 2.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 10/16/1997 2.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/27/1998 1.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 7/18/2002 6.5000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/21/2003 6.9000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 7/24/2003 7.5000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/22/2004 12.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 7/27/2004 12.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/19/2005 11.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 7/12/2005 11.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 1/18/2006 8.4000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 7/12/2006 6.5000 5.0000
Cis-1,2-dichloroethene UG/L 3406-MW09R 9/12/2007 5.1000 5.0000
Dichlorodifluoromethane UG/L 3406-MW09R 1/22/1997 2.0000 10.0000
Dichlorodifluoromethane UG/L 3406-MW09R 1/27/1998 .7000 5.0000
Ethane UG/L 3406-MW09R 11/21/2000 .9600 .5000
Isobutyl alcohol UG/L 3406-MW09R 1/22/1997 30.0000 50.0000
Methane UG/L 3406-MW09R 11/21/2000 720.0000 .5000
Methane UG/L 3406-MW09R 11/21/2000 4100.0000 100.0000
Methyl ethyl ketone UG/L 3406-MW09R 3/11/1996 10.0000 100.0000
Methylene chloride UG/L 3406-MW09R 3/11/1996 .5000 10.0000
Methylene chloride UG/L 3406-MW09R 9/17/1996 2.0000 10.0000
Methylene chloride UG/L 3406-MW09R 1/22/1997 6.0000 10.0000
Methylene chloride UG/L 3406-MW09R 6/05/1997 3.0000 10.0000
Methylene chloride UG/L 3406-MW09R 10/16/1997 5.0000 10.0000
Methylene chloride UG/L 3406-MW09R 1/27/1998 4.0000 10.0000
Methylene chloride UG/L 3406-MW09R 7/14/1998 .3000 10.0000
Tetrachloroethene UG/L 3406-MW09R 3/11/1996 1.0000 5.0000
Tetrachloroethene UG/L 3406-MW09R 9/17/1996 .5000 5.0000
Tetrachloroethene UG/L 3406-MW09R 1/22/1997 1.0000 5.0000
Tetrachloroethene UG/L 3406-MW09R 6/05/1997 1.0000 5.0000
Tetrachloroethene UG/L 3406-MW09R 10/16/1997 1.0000 5.0000
Tetrachloroethene UG/L 3406-MW09R 1/27/1998 .6000 5.0000
Tetrachloroethene UG/L 3406-MW09R 7/14/1998 .3000 5.0000
Toluene UG/L 3406-MW09R 9/17/1996 .6000 5.0000
Toluene UG/L 3406-MW09R 1/22/1997 2.0000 5.0000
Toluene UG/L 3406-MW09R 6/05/1997 4.0000 5.0000
Total xylenes UG/L 3406-MW09R 9/17/1996 1.0000 5.0000
Total xylenes UG/L 3406-MW09R 1/22/1997 2.0000 5.0000
Trichloroethene UG/L 3406-MW09R 3/11/1996 .5000 5.0000
Trichloroethene UG/L 3406-MW09R 9/17/1996 1.0000 5.0000
Trichloroethene UG/L 3406-MW09R 1/22/1997 2.0000 5.0000
Trichloroethene UG/L 3406-MW09R 6/05/1997 1.0000 5.0000
Trichloroethene UG/L 3406-MW09R 10/16/1997 2.0000 5.0000
Trichloroethene UG/L 3406-MW09R 1/27/1998 2.0000 5.0000
Trichloroethene UG/L 3406-MW09R 7/14/1998 .2000 5.0000
Vinyl chloride UG/L 3406-MW09R 3/11/1996 .5000 10.0000
Vinyl chloride UG/L 3406-MW09R 9/17/1996 1.0000 10.0000
Vinyl chloride UG/L 3406-MW09R 1/22/1997 2.0000 10.0000
Vinyl chloride UG/L 3406-MW09R 6/05/1997 1.0000 10.0000
Vinyl chloride UG/L 3406-MW09R 10/16/1997 1.0000 10.0000
Vinyl chloride UG/L 3406-MW09R 1/27/1998 .6000 10.0000
Chloromethane UG/L 3406-MW10 3/05/1996 .8000 10.0000
Acetone UG/L 3406-MW11 3/11/1996 8.0000 100.0000
Acetone UG/L 3406-MW11D 12/07/1994 110.0000 34.0000
Chloromethane UG/L 3406-MW12D 11/18/1994 .9000 10.0000
Chloromethane UG/L 3406-MW12D 12/06/1994 .6000 10.0000
Methylene chloride UG/L 3406-MW12D 7/16/1998 .2000 10.0000
1,1-dichloroethane UG/L 3406-S05 9/14/1994 .8000 5.0000
1,1-dichloroethane UG/L 3406-S05 9/14/1995 .8000 5.0000
1,1-dichloroethane UG/L 3406-S05 3/04/1996 .3000 5.0000
1,1-dichloroethane UG/L 3406-S05 9/23/1996 .4000 5.0000
1,1-dichloroethane UG/L 3406-S05 3/27/1997 .2000 5.0000
1,1-dichloroethane UG/L 3406-S05 10/07/1997 .3000 5.0000
1,1-dichloroethane UG/L 3406-S05 7/14/1998 .2000 5.0000
Acetone UG/L 3406-S05 3/04/1996 8.0000 100.0000
Cis-1,2-dichloroethene UG/L 3406-S05 2/17/1994 .9000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 9/14/1994 1.0000 5.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

Detections are shown for constituents selected in the VOC list and all selected wells
The Limit column refers to the laboratory reporting limit



Table 1

Historical Volatile Organic Compound Detections
Constituent Units Well Date Result Limit

Cis-1,2-dichloroethene UG/L 3406-S05 1/10/1995 .8000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 9/14/1995 2.0000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 3/04/1996 .7000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 9/23/1996 .8000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 3/27/1997 .4000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 10/07/1997 .5000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 1/30/1998 .3000 5.0000
Cis-1,2-dichloroethene UG/L 3406-S05 7/14/1998 .4000 5.0000
Trichloroethene UG/L 3406-S05 9/14/1994 .2000 5.0000
Trichloroethene UG/L 3406-S05 9/14/1995 .2000 5.0000
Trichlorofluoromethane UG/L 3406-S05 2/17/1994 .6000 5.0000
Vinyl chloride UG/L 3406-S05 9/14/1995 .5000 10.0000
Vinyl chloride UG/L 3406-S05 3/04/1996 .4000 10.0000
Vinyl chloride UG/L 3406-S05 9/23/1996 .4000 10.0000 

Prepared by: Otter Creek Environmental

Analysis prepared on April 2013Piedmont [gw]

Detections are shown for constituents selected in the VOC list and all selected wells
The Limit column refers to the laboratory reporting limit
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APPENDIX C:   

Groundwater Flow Regime Report – March 2013 Event 
 

On behalf of Waste Management, Joyce Engineering has reviewed groundwater 
flow rates and flow directions at the Piedmont Landfill and Recycling Center for the first 
semiannual groundwater sampling event of 2013.  The groundwater flow and direction 
calculations presented in this report are based on groundwater elevation data obtained by 
ProTech on March 20-21, 2013.  The information provided in this report will satisfy, in 
part, the environmental reporting requirements of Piedmont Landfill's Municipal Solid 
Waste Permit. 
 

The groundwater level measurements taken during the above referenced sampling 
event were used to construct the groundwater surface contour map attached to this report as 
Drawing No. 1.  A summary of groundwater elevations obtained during this and previous 
sampling events is provided in Table 2.  The potentiometric contours and the groundwater 
flow directions presented in Drawing No. 1 were used to calculate hydraulic gradients for 
the site. The hydraulic gradient calculations are provided in Table 3.  The hydraulic 
gradients (i) ranged from 0.012 ft/ft to 0.027 ft/ft.  These gradients are generally consistent 
with past interpretations for the site. 
 

An effective porosity value (n) of 41 percent was used in the equation based on an 
average of six laboratory-derived porosities as reported in the April 1994 Design 
Hydrogeologic Study, prepared by RUST Environment & Infrastructure. Hydraulic 
conductivities (K) were also taken from the Design Hydrogeologic Study, and were based 
on slug test data from piezometers located nearest the respective groundwater flow paths.  
Using the gradient (i) along each flow path, the linear flow velocity (V) was estimated 
using the modified Darcy equation:   V = i K/n.  The flow rate calculations are presented in 
Table 4. 
 

As shown on Drawing 1, groundwater flow at the site is generally west to 
northwest. Segment i1 was 20.0 feet/year to the north-northwest; Segment i2 was 5.2 
feet/year to the northwest; Segment i3 was 10.4 feet/year to the west.  The average 
groundwater flow rate for March 2013 was approximately 11.9 feet/year.  These 
groundwater flow directions and velocities are consistent with those calculated during 
other recent events.   

 
The groundwater measurements obtained during the March 2013 event are 

generally consistent with those obtained during previous sampling events.  Based on this 
information, it is our opinion that the groundwater monitoring system continues to be 
adequate for the detection of the release of solid waste constituents to the environment. 
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