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On behalf of Granville County, Joyce Engineering, (JOYCE) has prepared this Assessment of 
Corrective Measures Report (ACM) for the Butner Landfill permit no 39-02.  The ACM was 
prepared in accordance with North Carolina Solid Waste Management Rules (NCSWMR) 15A 
NCAC 13B §.1635.  This ACM was developed as a result of the confirmed exceedance of 
Groundwater Protection Standards (GPS) in samples collected from the monitoring well network 
at the Butner Landfill, and the requirements of NCSWMR §.1634 and §.1635.  The contaminant 
plume at the Butner Landfill consists of one volatile organic compound, benzene, with recent 
GPS exceedances.   
 
According to §.1635 of the NCSWMR, the purpose of the ACM is to present an analysis of the 
effectiveness of potential remedial alternatives for this facility.  This ACM includes the 
performance, reliability, ease of implementation, and potential impacts of appropriate potential 
remedies, including safety impacts, cross-media impacts, and control of exposure to any residual 
contamination.  The ACM also addresses the time required to begin and complete each remedy, 
estimated costs of remedy implementation, and institutional requirements, such as State and local 
permit requirements or other environmental or public health requirements that may substantially 
affect implementation of each remedy.  The ACM is not required or intended to include the 
selection and/or engineering design of any potential remedial alternatives. 
 
In accordance with the NCSWMR, the County assessed remedial alternatives relevant to the 
reported release and site-specific conditions at the landfill.  Remedial alternatives were evaluated 
by first identifying those remedial alternatives applicable to the contaminants observed at the site 
and the impacted media at the facility.  The applicable remedies were then screened using a rapid 
assessment-screening matrix designed to identify those remedial alternatives most applicable to 
conditions at the facility.  Based on the results of recent assessment activities, conclusions from 
the risk assessment, and the ACM screening matrix, the following remedial alternatives were 
retained for further evaluation as potential corrective strategies at the Butner Landfill: 
 

 Landfill Gas Control; 
 Monitored Natural Attenuation; 
 Phytoremediation; 
 Constructed Wetlands; 
 Enhanced Bioremediation; 
 Air Sparging; 
 Pump and Treat; and 
 Permeable Reactive Barrier.  

 
Granville County will discuss the results of the ACM, prior to the selection of a remedy, in a 
public meeting upon preliminary approval of the ACM by the North Carolina Department of 
Environment and Natural Resources (DENR) Solid Waste Section (SWS).  The County will 
provide public notice at least 30 days prior to the meeting, and will adhere to the remaining 
requirements of 15A NCAC 13B .1635(d).     
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1.0 INTRODUCTION 

On behalf of Granville County, Joyce Engineering, Inc. (JOYCE) has prepared this Assessment 
of Corrective Measures Report (ACM) for the Butner Landfill (facility).  This ACM was 
prepared in accordance with §.1635 of the North Carolina Solid Waste Management Regulations 
(NCSWMR) 15A NCAC 13B, in response to confirmed exceedances of the 15A NCAC 2L.0202 
(NC 2L) Groundwater Standard for benzene in MW-2R during the second semiannual sampling 
event of 2012, conducted in November 2012.  The ACM was initiated on January 30, 2012 with 
a letter from JOYCE to the SWS.    
 
This ACM addresses the requirements presented in §.1635 and §.1636 of the NCSWMR, and 
provides an analysis of the effectiveness of potential corrective measures for the treatment of 
impacted groundwater at the facility.  The ACM addresses the performance, reliability, ease of 
implementation, and potential environmental impacts of remedies; and includes safety impacts, 
cross-media impacts, and residual contamination exposure control.  The ACM also addresses the 
time required to implement and complete the remediation, the estimated costs of implementation 
and maintenance, and institutional requirements such as State or local permits or other 
environmental or public health requirements that may substantially affect the implementation of 
the potential remedies.  The ACM is not required to, and does not provide, engineering designs 
for the potential remedial alternatives, nor does it provide corrective action monitoring plans or 
corrective action schedules. 
 

1.1 Site Background 

The Butner Landfill is a closed municipal solid waste (MSW) landfill, located off State Route 
1004 near the town of Butner, in Granville County, North Carolina (Figure 1).  The Butner 
facility started receiving waste prior to May 1973.  Permit Number 39-02, was issued from the 
State of North Carolina on March 3, 1982.  The facility stopped receiving waste in August 1998.  
A small recycling center and transfer station are operated by the County of Granville at the 
entrance of the closed landfill.   
 
The facility’s monitoring well network was upgraded during 1994 when the site’s existing up-
gradient and down-gradient wells were replaced and three more down-gradient wells were 
added.  The current compliance network consists of the following six monitoring wells: MW-1R 
(facility background well), MW-2R, MW-3R, MW-4, MW-5, and MW-6.  An additional well, 
NES-1, was installed as part of a Nature and Extent Study on November 14, 2007.  Monitoring 
well construction details are summarized in Table 1, and the well locations are shown on 
Drawing 1.  Boring Logs for the monitoring wells are included in Appendix A. 
 
In accordance with NCSWMR, the Butner Landfill entered an Assessment Monitoring Program 
in December of 1997 as a result of detections of volatile organic compounds and pesticides 
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above NC-2L Groundwater Standards.  An ACM was initiated in 2003, and then suspended by 
North Carolina Department of Environment and Natural Resources (DENR) because there had 
been no more NC-2L exceedances.  The Nature and Extent Study (NES) and ACM 
recommenced in 2007, when apparent volatile organic compound (VOC) exceedances of the 
NC-2L Standards began to appear; however, they were again suspended when it was determined 
that the apparent exceedances were not statistically significant increases (SSIs) above 
background.  Due to the recent detections of benzene above its GPS during the December 2012 
semiannual sampling event, the January 2013 verification sampling event, and subsequent 
verification sampling events, Granville County is again proceeding with the Butner Landfill’s 
ACM. 
 

1.2 Aquifer Characteristics 

The depth to groundwater in the Piedmont is highly variable depending on soil thickness and 
subsurface fractures.  Groundwater can occur in substantial volumes where soils are very thick, 
but typically groundwater is found in minimal volumes in bedrock, primarily restricted to 
fractures.  The water table under the area of investigation was encountered in the unconfined 
aquifer that is mostly in the transition zone that consists of saprolite and highly fractured 
bedrock.  Groundwater in the saprolite feeds the fractures in the bedrock and is discharged into 
creeks south of the landfill.  Groundwater flow direction at deeper levels within the fractured 
bedrock is controlled by fracture orientation.  This unconfined aquifer is pervasive across the site 
and the water table generally mimics the surface topography.   
 
Depth to water ranges from 2 to 10 feet below grade in wells MW-2R, MW-3R, and MW-4; and 
10 to 15 feet below grade in MW-5, MW-2, and MW-6.  The saturated portion of the uppermost 
aquifer beneath the study area is vertically continuous to bedrock, as no confining layers were 
encountered during the site investigation.  Depth to groundwater is measured in all compliance 
monitoring wells at the site prior to each sampling event.  The groundwater elevations calculated 
relative to the surveyed measuring point (top of casing) for each monitoring well are summarized 
in Table 2.  The groundwater elevation contours shown in Drawing 2 are based on data from the 
December 2012 sampling event.  Groundwater flow beneath the facility is predominantly to the 
south and southeast.   Aquifer hydraulic properties are summarized in Table 3, and groundwater 
flow velocity calculations are included in Table 4.  Aquifer test data and calculations are 
included in Appendix B.  For more details on the hydrogeologic flow regime, see Section 1.4.2. 
 

1.3 Contaminant Distribution 

Based on recent groundwater sampling at the facility there appears to be one plume and 
associated area of concern (AOC) for the Butner Landfill.  The AOC is characterized and defined 
by groundwater samples collected from MW-1R, MW-2R, MW-3R, MW-4, MW-5 and NES-1.  
Monitoring wells MW-1R, MW-2R, MW-3R MW-4 and MW-5 are included in the facility 
compliance network and have been sampled semiannually since their installation in 1994.  The 
1994 Water Quality Monitoring Plan, which was part of the site’s Transition Plan, is included as 
Appendix C.  Well NES-1 was installed in November 2007 and has been sampled three times, 
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twice (December 2007 and June 2009) in conjunction with the compliance network sampling and 
once (January 2013) in conjunction with a verification sampling event.  The locations of the 
monitoring wells are shown on Drawing 1.   
 
The AOC is located hydraulically downgradient of the waste disposal area.  Based on the 
groundwater surface contours shown on Drawing 2, groundwater flow from this area is expected 
to be southward, toward drainage features located along the southern and edges of the site.   
Surface water drainage from the site is predominately to an unnamed tributary of Picture Creek, 
which is also considered to be a groundwater discharge feature.  Flow in the unnamed tributary 
along the southern edged of the site is to the west. 
 
Table 5 presents a summary of NC Appendix I and II constituents which have been detected at 
quantifiable concentrations above North Carolina Solid Waste Section Limits (SWSL) in the 
groundwater at the facility.  Table 5 includes information about exceedances of various 
groundwater protection standards for each constituent.  Historical detections of inorganic and 
organic constituents in the groundwater are presented in Tables 6 and 7, respectively; and 
historical detections of inorganic and organic constituents in the surface water are presented in 
Tables 8 and 9, respectively.  Table 10 presents historical field parameter data for groundwater 
and surface water.  Table 11 presents groundwater quality geochemical data available for the 
site.  The complete laboratory report and chain-of-custody for the December 2012 sampling 
event are included in Appendix D. 
 
Currently, only benzene in MW-2R is present at a concentrations greater than the regulatory GPS 
as defined in NCSWMR §.1634.g.  A few other organic constituents have been historically 
detected in MW-2R, MW-3R, and MW-4; however, they have generally been detected at low 
concentrations below the SWSL, and/or below the GPS.   Only two other organic constituents 
are currently detected at concentrations above the SWSL: 1,4-Dichlorobenzene in MW-3R and 
MW-4R; and chlorobenzene in MW-3R.    
 
Figure 3 presents a plot of the total Appendix I VOC concentrations versus time in MW-2R 
(excluding some 1997-1998 detections of carbon disulfide, which are suspect, and isolated 
detections of isobutanol in June 2010 and June 2011, which is not an Appendix I constituent).  
The plot shows no clear trend in total VOC concentrations in MW-2R.  Figure 4 presents a plot 
of the benzene concentrations versus time in all monitoring wells at the facility.  The plot shows 
no benzene detections prior to December 2006.  From December 2006 to present, benzene in 
MW-2R has fluctuated generally between 1 µg/L and 2 µg/L, with no clear trend.  From 
December 2007 to present, benzene in MW-3R has fluctuated generally between 0.3 µg/L and 
0.7 µg/L, with a possible slight upward trend.  From December 2007 to present, benzene in 
MW-4R has fluctuated generally between 0.0 µg/L and 0.4 µg/L, with no apparent trend. 
 
Cross sections A-A’ and B-B’ are presented in Drawing 3 (see Drawing 2 for cross-section 
locations).   The cross sections depict the horizontal and vertical extent of the benzene and total 
VOC plumes.  Isoconcentration maps of total VOCs and benzene from the December 2012 
sampling event are included as Drawings 4 and 5, respectively.   
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The downgradient distribution of the plume is defined by wells MW-1R, MW-2R, and NES-1, 
from north to south as shown in Drawing 3 as Cross-section A–A’.  To date, no organic 
constituents have been detected in NES-1; therefore, the downgradient extent of the plume is 
well-constrained.  The cross-gradient area of the plume is defined by wells MW-2R and MW-4 
from west to the east and show as Cross-section B–B’ in Drawing 3.   
 
The vertical extent of the plume is defined by well MW-3R, which is located next to MW-2R, 
but with a deeper screened interval.  MW-2R is screened from 1.51-16.51 feet below ground 
surface (ft-bgs), and MW-3R is screened from 23.65-33.65 ft-bgs.  Benzene has not been 
detected above its NC 2L standard in MW-3R; therefore, the vertical extent of the exceedance is 
constrained to the zone above the screened interval of MW-3R, that is to say, to less than 23 
ft-bgs.   
 
Drawing 6 shows the surface water quality data for the site, and Tables 8 and 9 present historical 
surface water data.  Surface water samples S-1 and S-2 have shown no detections of VOCs 
(except for some blank-qualified detections of acetone), including benzene, in the last three years 
of semiannual sampling, and there has never been an exceedance of NC 2B surface water 
standards.  This adds further control for the downgradient extent of the plume.  Furthermore, 
since the creek is considered a groundwater discharge feature, it is expected to act as a natural 
barrier to southward migration of the plume.  
 
Based on the most recent data, only benzene in MW-2R is present at a concentration greater than 
its GPS.  As shown on the benzene isoconcentration map (Drawing 5), the extent of the plume is 
considered to be limited and contained within the facility boundary.  
 

1.4 Site Conceptual Model 

1.4.1 Site Geology 

The Butner Landfill is located in the Carolina Slate Belt of the Piedmont Physiographic Province 
of North Carolina.  The geologic province is characterized by a rolling topography with a thick 
mantle of saprolite overlying Late Proterozoic and Paleozoic igneous and metamorphic bedrock.  
The Carolina Slate Belt is comprised of 550 to 650 million year old, metamorphosed 
sedimentary and volcanic rocks, intruded by granitic rocks.  A geologic map of the area has been 
included as Figure 2.  
 
The topography of the area consists of rolling hills that support farmland and forest.  The 
majority of the landfill area is underlain by Carolina Slate Belt felsic volcanic rocks, which have 
been metamorphosed into greenish grey foliated tuffs.  The southeastern portion of the site is 
underlain by Triassic Sanford Formation (conglomerate, sandstone, and mudstone), which 
unconformably overlies the Carolina Slate Belt felsic volcanic rocks.  There is no exposure of the 
Sanford Formation at the site; however, float material consisting of grey, coarse-grained 
sandstone with quartz pebbles was observed.  Diabase dikes have also been observed in the 
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vicinity of the site.  Geologic descriptions were taken from GAI Consultants-NC, Inc. December 
1993 Groundwater and Surface Water Monitoring System report.  
 

1.4.2 Site Hydrogeology 

The water table under the area of investigation was encountered in the regolith and in the 
transition zone that consists of saprolite and highly fractured bedrock.  The saturated portion of 
the uppermost aquifer beneath the study area is vertically continuous to bedrock, and no 
confining layers have been encountered during site investigations.  This unconfined aquifer is 
pervasive across the site.  The groundwater table generally mimics the surface topography.  
Depth to water ranges from 2 to 10 feet below grade in wells MW-2R, MW-3R, and MW-4; and 
10 to 15 feet below grade in MW-5, MW-2, and MW-6 (Table 2).  
 
The groundwater elevation contours shown in Drawing 2 are based on data from the December 
2012 sampling event.  Groundwater flow beneath the facility is predominantly to the south and 
southeast.  Horizontal groundwater gradients were estimated from the December 2012 
groundwater levels and are summarized in Table 2.   Horizontal gradients across the site ranged 
from 0.0495 to 0.0534 ft/ft, with an average of approximately 0.0520 ft/ft.  This value is 
consistent with previous estimates.    
 
Linear groundwater flow velocities were computed using the modified Darcy equation:     V = 
Ki/ne,   where   V = average linear velocity (feet/day),   K = hydraulic conductivity (feet/day), i = 
horizontal hydraulic gradient, and ne = effective porosity.  The average of hydraulic 
conductivities (K = 2.18x10-05 cm/sec = 6.18x10-02 feet/day) from slug-tests conducted in 1994 
(GAI, 1994) was used in these calculations (see Tables 3 & 4).  The average effective porosity 
(ne = 18%) based on 90% of reported total porosity for soils (GAI, 1994), and 10% for fractured 
bedrock was also used (see Tables 3 & 4).  Although the regolith and bedrock are hydraulically 
connected, the effective porosity generally decreases with depth into the underlying fractured 
bedrock.  The modified Darcy equation makes the simplifying assumption of a homogeneous and 
isotropic aquifer.  The calculated linear groundwater velocities range from approximately 6.2 to 
6.7 feet/year, and the average estimated linear groundwater flow velocity under the facility was 
calculated at approximately 6.5 feet/year (see Table 4).  Groundwater flow direction beneath the 
landfill is predominantly to the south and southeast.   
 
Because of our conservative estimate of effective porosity, actual groundwater velocities may be 
significantly less than those calculated.  Also, the linear velocity equation and resulting rates 
make the simplified assumptions of a homogeneous and isotropic aquifer.  This equation can 
over estimate velocity when applied to heterogeneous and/or anisotropic conditions such as are 
believed to exist at this site.  
 
Monitoring wells MW-2R and MW-3R represent of nested pair of wells with different screened 
intervals.  MW-2R is screened from 1.51-16.51 feet below ground surface (ft-bgs), and MW-3R 
is screened from 23.65-33.65 ft-bgs, giving a vertical distance between screen midpoints of 
19.64 feet.  The groundwater elevation is typically higher in MW-2R than in MW-3R, indicating 
a downward vertical hydraulic gradient.  The December 2012 water level measurements 
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indicated a groundwater elevation of 329.19 feet above mean sea level (ft-amsl) in MW-2R, and 
328.36 ft-amsl in MW-3R.  This gives us a calculated downward gradient of 0.042 ft/ft between 
these two wells, indicating a weak downward component to groundwater flow.  
 

1.4.3 Groundwater Flow Modeling 

Groundwater flow modeling was performed to model theoretical migration of the contaminant 
plume based on known and estimated aquifer characteristics and current plume data.  The use of 
groundwater flow models is prevalent in the field of environmental hydrogeology to predict the 
fate and transport of contaminants for risk evaluation purposes.  For the Butner landfill, JOYCE 
developed a groundwater flow model by using Visual MODFLOW Version 2011.1 from SWS 
Inc.  The conceptual model was built by analyzing the hydrogeological and topographic data for 
the site.  Hydrologic parameters have been calibrated based on the available data observed in 
2012 and the calibrated results show that the computed water heads fit well into the measured 
data, which indicate that the conceptual model and the parameters used in the model can reflect 
the actual physical system of the study domain.  The calibrated parameters were very useful in 
identifying the aquifer properties and were used to analyze the groundwater flow dynamics, 
contaminant concentrations and the changes of groundwater levels in the study area.   
 
Modfow was used to predict fate and transport of the total VOC plume over the next 5, 10, 20, 
and 30 years.  The results of Modflow modeling are presented in Appendix E.    Current (2012) 
contaminant data were used to calibrate this model.  Total predicted VOC contaminant 
concentrations are shown in the current year 2012 (Appendix E, Figure 1), as well as future 
years:  2017 (Appendix E, Figure 2), 2022 (Appendix E, Figure 3), 2032 (Appendix E, Figure 4) 
and 2042 (Appendix E, Figure 5).   Appendix E, Figure 6 shows the observed heads versus the 
heads predicted by the groundwater flow model.   As can be seen from this figure, the modeled 
heads represent a good fit for the observed data.  The results indicate that even after 30 years of 
migration under current conditions, the plume is not likely to migrate beyond the property 
boundary. 
 

2.1 Contaminants of Concern (COC) 

Currently, the only contaminant of concern (COC) is benzene, which has been detected in 
exceedance of its GPS in MW-2R.   
 

2.1.1 Benzene 

Benzene is a colorless liquid or gas with a sweet-smelling odor.  The vapor pressure of Benzene 
is characteristic of the rapid evaporation of aromatic hydrocarbons into air.  Benzene is highly 
flammable.  The origin of benzene can be from both natural and human processes and activities. 
Benzene naturally occurs in crude oil, and is found in refined petroleum products, such as 
gasoline.  Benzene can be released in volcanic activity, forest fires, or even cigarette smoke. 
Benzene is used to make other chemicals, which are in turn used in the production for some 
plastics, resins, nylon and other synthetic fibers, some types of rubber, lubricants, dyes, 
detergent, solvents, drugs, and pesticides.  Benzene is slightly soluble in water. 
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The primary human exposure pathway for benzene is via inhalation.  Dermal absorption is poor.  
Reactive metabolites such as benzene oxide have been implicated in the mechanisms of benzene 
toxicity.  Health effects and symptoms of acute exposure to benzene include drowsiness, 
dizziness, delirium, loss of consciousness, respiratory arrest, and/or death.  Health effects of 
chronic exposure include anemia and leukemia.  Benzene is a known human carcinogen and 
clastogen, but is not considered to be a reproductive toxicant.  
 
Physical and chemical properties of benzene are presented in Table 12.  Fate and transport 
characteristics of benzene are summarized in Table 13.  Tables 14, 15, and 16 present benzene 
toxicity data for oral ingestion, inhalation, and dermal exposure, respectively.    

 

2.2 Contaminant Source Confirmation 

There are two possible sources of the above-listed contaminant of concern.  The first is leaching 
of constituents from waste in the closed, unlined MSW landfill into the groundwater as a result 
of percolation of rainwater through the waste.  The second is partitioning of VOC’s in landfill 
gas into the groundwater, either within a well, or in the capillary fringe where vapors in the 
vadose zone come into contact with groundwater near a well.  Impact from leachate is expected 
to only impact groundwater down-gradient of the landfill.  Impacts detected upgradient or side-
gradient from the landfill are most-likely indicative of gas impacts; however, gas can also affect 
down-gradient wells.  There are no known off-site sources for these contaminants.   
 

2.3 Source Control Measures 

The unlined MSW Butner landfill ceases accepting waste in August of 1998 and began Closure 
and Post Closure Requirements as outlined in NCSWMR §.1627(c)(1) regarding the installation 
of a cap system over the waste.  According to the Rule, existing MSW landfills are required to 
install a low permeability cap system that is designed to minimize infiltration and erosion. The 
cap system was constructed with earthen material and was completed in 1998. Following the 
installation of the cap system, passive landfill gas vents were installed.  
 

2.4 Groundwater End Use 

The facility does not have any direct use of the groundwater or surface water at the site.  
According to the Granville County’s GIS records, shown in Drawing 7, all of the land 
surrounding the Butner Landfill, with the exception of a small sewer pump station, is state 
owned, undeveloped, protected wildlife land.  The only onsite supply well was abandoned on 
May 29, 2007.  The well abandonment recorded has been included as Appendix F.  The closest 
downgradient private property is approximately a half a mile away.  Currently, a municipal water 
supply serves the landfill and surrounding area.  The water main is shown on Drawing 7.  
Neither the aquifer nor surface water in the vicinity of the facility is considered to be a primary 
source of potable drinking water.  There are no known potable water supply wells or potable 
surface water intakes within at least ½ mile of the Butner landfill.   Lake Butner, a water supply 
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lake, is located approximately 3000 feet northwest of the facility (Figure 1, Drawing 7); 
however, there is a hydraulic divide between the site and the lake, and groundwater flow from 
the site is toward the south, away from the lake.    
 

2.5 Sensitive Receptor Pathways 

Numerous surface water features, including intermittent, ephemeral, and perennial drainages, 
man-made drainage ditches, and three man-made sediment basins, are located at or near the 
Butner County Landfill.  The landfill is bound to the south by an unnamed tributary of the 
Picture Creek.  The landfill is bound to the west by a man-made drainage ditch that runs along 
the side of Butner Road.  All of the drainages on the site eventually flow into the unnamed 
tributary of the Picture Creek.  Historically, two surface water points SW-1 (upgradient) and 
SW-2 (downgradient) have been sampled semiannually in conjunction with the groundwater 
sampling at the Butner Landfill.   Historical surface water sampling data (Table 8 and 9) indicate 
that groundwater discharge into the surface water features has not significantly impacted the 
surface water; therefore, the surface water does not constitute a sensitive receptor pathway risk.  
 
As a part of every semiannual monitoring event, JOYCE has instituted a visual inspection 
program in order to detect potential releases.  This inspection program involves field personnel 
making the following observations: 
 
 Observation of stress induced on the biological community (i.e., dead or dying vegetation), 
 Indications of leachate impact (i.e., seeps, impacted surface water), 
 Observations of erosion; and 
 Negative changes around the waste facility 
 
Currently there is no obvious evidence of distressed vegetation or obvious impacts to wildlife as 
a result exposure to the contaminant plume associated with the AOC.  
 

2.6 Exposure Pathways – Risks 

Potential pathways for human exposure include inhalation of vapors, dermal contact, and 
ingestion of contaminated groundwater.   A pathway is considered complete if contaminants 
have impacted or can potentially impact a receptor.  Pathways for flora, fauna, and microbial 
populations include the uptake/consumption of impacted water, the uptake/inhalation of 
impacted air, and contact with and/or ingestion of impacted soil.  The potential pathways for 
each of the potential receptors identified previously are discussed in the following sections. 
 
Currently the only human exposure pathways will be through direct contact with contaminated 
groundwater by personnel involved in installation and/or sampling of monitoring wells on the 
site.  Personnel engaged in these activities are well-trained in sampling techniques, personal 
protective equipment, and incident response so as to minimize the potential for unsafe exposure.  
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2.6.1 Butner Landfill Contract Workers 

Butner Landfill contract workers can potentially be exposed to the COC via contact with 
impacted groundwater during groundwater monitoring and gauging activities.  Although contract 
workers are trained to minimize their exposure by using appropriate personal protective 
equipment and by avoiding contact with groundwater, this pathway is considered complete. 
 

2.6.2 Flora and Fauna 

The potential risk to the environment is to downgradient flora or fauna, and microorganisms in 
the impacted aquifer.  Flora and fauna on or above the ground surface are at minimal risk, 
because there have been no confirmed detections of the COC in the downstream surface water 
samples.  Organisms suspected to be living in the subsurface at the site are at potential risk; 
however, soil microorganisms are known to use the organic acids and by-products of the 
degradation process of the groundwater plumes as a food source; therefore, the potential risk to 
the environment from the impacted groundwater is considered to be low. 
 

2.7 Background Concentrations 

Monitoring well MW-1R is designated as the background well for the facility.  This well 
replaced the previous background well (MW-1) beginning with the April 1994 sampling event.  
It is located approximately 450 feet north of the limits of waste.  Facility background data used 
to evaluate the groundwater monitoring data include all data collected for wells MW-1R from 
April 1994 to present.  Results from historical sampling events indicate only the presence of 
naturally occurring metals in MW-1R.  The historical concentrations of constituents in the 
background wells are included in Tables 6 and 7.  
 

2.8 Groundwater Protection Standards (GPS) 

In accordance with the NCSWMR §.1634.g, the regulatory GPS for constituents detected in the 
groundwater for this site are equal to the 15-NCAC-2L.0202 (NC 2L) Groundwater Standards 
for each constituent, with the following three exceptions:  1) for constituents which have no 
official NC 2L standard, the DENR-SWS has established GWPS values; 2) for constituents with 
NC 2L standards below the Solid Waste Section Limits (SWSL), the GPS is the SWSL; and 3) if 
the statistical background value for a constituent is greater that the NC 2L, GWPS, or SWSL, the 
background value can be considered the GPS, with DENR approval.  A list of all NC Appendix I 
and II constituents and their respective NC 2L Standards and/or GWPS values is included in 
Appendix G of this report. 
 
Constituents with historical NC 2L exceedances in compliance wells since the current 
monitoring network was implemented in 1999 include benzene and 1,4-dichlorobenzene. 1,4-
dichlorobenzene has been detected consistently in MW-2R, but has not been detected above its 
NC 2L since December 2009.  Benzene has been consistently detected above its GPS in MW-2R 
since December 2006.  Prior to the April 2011 revision of the NCSWMR, a constituent detection 
had to represent a statistically significant exceedance of the NC 2L Standard in order to trigger 
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corrective action.  After the April 2011 revision, any exceedance of a GPS triggers corrective 
action.   
 

2.9 Surface Water Quality Standards (SWQS) 

The surface water quality standards (SWQS) for constituents detected in the groundwater for this 
site are equal to the 15-NCAC-2B (NC-2B) Surface Water Standards for Water Supply-classified 
surface waters.  For any detected constituent without a listed NC-2B standard, the SWQS will be 
considered equal to the SWSL.  A list of all NC-2B Surface Water Standards is included in 
Appendix H of this report.  The landfill is bordered to the east and southeast by an unnamed 
tributary to the Picture Creek, which is classified “C”, for waters protected for secondary 
recreation, aquatic life, and wildlife.  To date, there have been no SWQS exceedances for this 
site. 
 

2.9 Media of Concern 

Benzene has been detected in one exposure medium at the landfill: groundwater.  Groundwater 
beneath the landfill property appears to have been impacted by leachate that originates from the 
unlined landfill and/or by the migration of landfill gas.     
 
Soil is not considered to be an exposure medium, since the constituent-of-concern concentrations 
in the soil are expected to be very low outside of the landfill waste footprint, where impacts from 
leachate may be occurring.  Outside of the waste footprint, impacts to soil are expected only 
from landfill gas and volatile emissions from groundwater.  Since the potential risk associated 
with vadose zone emissions of soil gas should be less than the risk associated with dermal 
contact and ingestion of impacted soils, soil is not considered as an exposure medium.  Similarly, 
landfill gas is not considered to be an exposure medium, since quarterly compliance monitoring 
results indicates that methane concentrations in soil are generally below the regulatory limit of 
5% methane by volume.   
 
Surface water is not considered to be an exposure medium.  Surface water samples that are 
collected semiannually, downgradient from the waste cell, from an unnamed tributary of the 
Picture Creek to the southeast and southwest of the disposal area have not contained 
concentrations of benzene above laboratory detection limits.  
  

3.0 CORRECTIVE MEASURES SCREENING AND EVALUATION 

3.1 Overview/Screening 

The purpose of this ACM is to identify technologies that are realistic, potential remedies for the 
reported release at the landfill.  Selection of realistic remedies is driven by site conditions and 
characteristics of the COC (benzene) reported at the facility.    
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There are numerous technologies available that can remediate groundwater contaminated with 
dissolved-phase VOCs; however, the selection of a successful remedy is based on the geologic 
and hydrogeologic conditions underlying the facility, and the potential risks associated with the 
release.  Additionally, the type and size of the source (one that can be removed versus one that 
cannot be removed) and the urgency of the remedial effort, or aggressiveness, are considered 
when selecting a remedy.  The need for an aggressive or non-aggressive remedy is usually 
controlled by the risk(s) associated with the release (i.e., a high risk may dictate an aggressive 
remedy while a low risk may dictate a less aggressive, more cost effective remedy).  
Additionally, the use of more than one remedy may be required to meet regulatory standards. 
 
Some remedial technologies are already in place at the facility.  These include institutional 
controls and infiltration controls, which will be described in Sections 3.2 and 3.3, respectively.  
In addition, some landfill gas controls are already in place, including gas monitoring probes and 
3 gas vents (see Drawing 1).  Further gas controls will be discussed in Section 3.3.   
 
Due to the above considerations, as well as the remedy selection criteria set forth in NCSWMR  
§ .1636.b, and the remedy implementation criteria presented in § .1637.d, a screening matrix 
(Table 17) was used to objectively rate available and proven remedial technologies capable of 
attaining approved groundwater protection standards.  Upon reviewing the screening results, the 
remedial options that scored 35 or higher were retained for further consideration.   
 
The following eight remedial technologies are considered to be the most applicable and/or 
appropriate for this facility based on the screening results.  More detailed review of each option 
can be found in the referenced section of this report.   
 

 Control of Landfill Gas (LFG) – Section 3.4; 
 Monitored Natural Attenuation (MNA) – Section 3.5; 
 Phytoremediation – Section 3.6; 
 Constructed Wetlands – Section 3.7; 
 Enhanced Bioremediation (EB) – Section 3.8; 
 Air Sparging (AS) – Section 3.9; 
 Pump-and-Treat (P&T) – Section 3.10; and 
 Permeable Reactive Barrier (PRB) – Section 3.11. 

 

3.2 Institutional Controls 

Corrective measures that involve institutional controls are discussed in the following section. 
These activities do not actively modify the quality of the groundwater, but they represent safety 
measures and controls that monitor the source area and/or ensure there are no risk pathways to 
human receptors.   

3.2.1 Site Monitoring 

Presently, Groundwater and surface water monitoring at the Butner Landfill is completed in 
accordance with NCSWMR §.1634.   The site is currently in an Assessment Monitoring 
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Program.  Groundwater samples are collected semiannually and analyzed for all constituents 
listed in NCSWMR Appendix I plus previously detected Appendix II constituents during the fall 
sampling event, and all NCSWMR Appendix I and Appendix II constituents during the spring 
sampling event.  Surface water samples are collected and sampled for Appendix I constituents 
during each sampling event. As a part of every semiannual monitoring event JOYCE has 
instituted a visual inspection program in order to detect potential releases. 
 
As a part of every semiannual monitoring event JOYCE has instituted a visual inspection 
program in order to detect potential releases. This inspection program involves field personnel 
making the following observations: 
 
 Observation of stress induced on the biological community (i.e., dead or dying vegetation), 
 Indications of leachate impact (i.e., seeps, impacted surface water), 
 Observations of erosion; and 
 Negative changes around the waste facility 
 
Currently there is no obvious evidence of distressed vegetation or obvious impacts to wildlife as 
a result exposure to the contaminant plume. 
 

3.2.2 Access Controls 

Currently, the only potential human receptors at the site are workers, consultants, and visitors to 
the convenience center.  Access to the landfill facility is controlled by fencing and locked gates, 
and all monitoring wells are protected by a locked steel cover.  Both the workers and visitors to 
the convenience center should never become exposed to the AOC as the convenience center is 
located at the upgradient northern corner of the property.  The AOC is located at the southern 
edge of the property, and access is controlled by an onsite attendant.  Consultants include 
personnel monitoring landfill gas boundary probes and collecting compliance groundwater 
samples.  Personnel engaged in these activities are well-trained in sampling techniques, personal 
protective equipment, and incident response so as to minimize the potential for unsafe exposure.  
 

3.2.3 County Restrictions on Water Supply Wells 

One potential exposure to impacted groundwater by human receptors is through drinking water 
wells.  The only onsite supply well was abandoned on May 29, 2007.  The well abandonment 
recorded has been included as Appendix G.  All of the property surrounding the landfill is 
undeveloped, state owned, protected land.  In addition, the area is served by the municipal water 
supply (Drawing 7).  There is currently no need for the county to place any deed restrictions on 
the surrounding land at this time.   
 

3.2.4 Alternate Water Supply 

Potential human receptors at the landfill fall under the convenience center workers and visitor 
scenario.   Placement of the convenience center on the upgradient corner of the property, there is 
minimal risk or direct exposure to the impacted groundwater through inhalation, ingestion, or 
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dermal contact.  The convenience center and surrounding area is served by the municipal water 
supply, as shown in Drawing 7; therefore, providing an additional alternative water supply 
source is not necessary at this time. 
 

3.3 Infiltration Controls 

The Butner Landfill was closed and stopped receiving waste in August 1998.  The landfills waste 
unit is covered with up to approximately six feet of vegetated soil.  The current cap system on 
the landfill meets the requirements of the NCSWMR.  Installation of additional, lower 
permeability cap would probably not reduce infiltration appreciably, taking into account 
implementation of best management practices with respect to storm water and sedimentation 
control.   
 

3.4 Landfill Gas Controls 

Control of migrating landfill gas is a viable remedy for groundwater as it addresses one 
mechanism by which the groundwater can be impacted by VOCs from a landfill.  VOC’s 
detected in groundwater samples collected from wells near solid waste landfills are often 
attributed to impacts by landfill liquids (leachate) without consideration of other potential 
sources, such as landfill gas.  Typically, landfill gas (LFG) is made up of approximately 50-55% 
methane, 40-45% carbon dioxide, and 1-5% other VOC’s, including vinyl chloride and benzene 
(Allen, et al, 1997; Deipser and Stegmann, 1994; Cowie, 2004).  Numerous studies have 
established that VOC’s present in landfill gas can readily partition into groundwater.   Transfer 
of VOC’s from gas to groundwater can occur both inside monitor wells and/or in the vadose 
zone outside of the monitor wells.   
 
With the closure of the Butner landfill, an impermeable soil cap was placed over the MSW 
landfill.  This impermeable cap could potentially force LFG to migrate outward, away from the 
waste disposal unit, cross-contaminating the groundwater in the process.  Four passive gas vents 
are currently in place in the closed waste cells to control LFG buildup and migration; however, 
additional passive landfill gas vents could be installed in and around the waste disposal cells, 
particularly on the southern face, above the contaminant plume, to increase control of LFG 
migration and reduce LFG impacts to groundwater.  Additionally, the passive LFG vents could 
be connected to an active LFG extraction system as needed in the future to increase the control 
of decomposition gases at the site. 
 
An alternate mechanism for control of decomposition gases (LFG) may be installation of a gas 
intercept trench along the southern boundary of the waste unit, between the edge of waste and 
MW-2R.  The trench could be approximately 500-750 feet long, 2-3 feet wide, and 10-15 feet 
deep.  The depth will vary along the trench based on the depth to groundwater and/or bedrock.    
 

3.4.1 Performance and Reliability 

Passive landfill gas vents have been used as a reliable means to control decomposition gases at 
solid waste disposal facilities for many years.  The overall performance of passive landfill gas 
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vents is highly dependent on the properties of the soil they are installed in.  The more porous the 
soil media the more effective passive landfill gas vents perform.  To enhance their performance, 
the vents may be installed in trenches excavated to groundwater and filled with gravel.  One 
passive landfill gas vent typically has a radius of influence of 15-20 feet. 
 

3.4.2 Implementation Requirements 

Implementation of landfill gas control for groundwater remediation will require the following 
steps:  1) Design of a passive vent system for the southern end of the landfill, or design of a gas 
intercept trench along just south of the edge of waste; and 2) Design of an optional active gas 
extraction system that can be hooked up to either the gas vents or the intercept trench as a 
contingency in case the passive system proves ineffective.    
 

3.4.3 Remediation Impacts 

There is cross-media impact expected by using passive landfill gas vents.  Venting landfill gas 
will transfer the impacts to the atmosphere.  Although the gas control remedy is intended to 
eliminate risk by removing the exposure route (groundwater) from the risk equation, a potential 
risk will remain.  By venting landfill gas into the atmosphere, the potential for an explosive 
environment could be created and a potential risk to exposure to the COC by inhalation could be 
created; however, vented landfill gas readily disperses in the atmosphere, and the risk to human 
health is considered low.  An active gas extraction system could be used to apply vacuum to the 
gas vents and may allow the gas to be burned off by flare, however the Butner facility is a 
relatively small, older site, and volatilization may not produce landfill gas in sufficient quality to 
maintain a burning gas flare. 
 

3.4.4 Remediation Timeframe 

The timeframe for an observable decrease in the COC will vary depending on the number of 
passive landfill gas vents that are installed.  If sufficient additional passive vents are installed, an 
observable decrease in the COC could be documented within 1-3 years.  Since the source of 
contamination is continually renewed, an observable decrease may not be noticed until after 
landfill gas production ceases.  If the LFG impacts are not effectively reduced by passive 
venting, a second phase of active landfill gas extraction could be designed and implemented.  An 
active landfill gas extraction system (AGES) would apply vacuum to the installed passive vents, 
effectively increasing the area of influence and rate of LFG removal from the waste that could be 
adjusted according to field conditions.  An AGES could significantly decrease the remediation 
timeframe.  
 

3.4.5 Permitting or Institutional Requirements 

If control of landfill gas is selected as a groundwater remedy for this facility, a Corrective Action 
Plan (CAP) outline technical details of the proposed remedy will be submitted to the DENR in 
accordance with the NCSWMR §.1637.  Under some circumstances, air permitting may be 
required for a landfill gas control system.  If needed, air permitting will be addressed in 
conjunction with the CAP.   
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3.4.6 Remedy Costs 

Costs associated with controlling decomposition gases include design costs, construction and 
installation costs, and evaluation costs.  The estimated full-scale implementation costs for the 
control of decomposition gases (capping and other closure requirements not included) are as 
follows: 
 
 Initial Evaluation: $5,000 - $10,000 
 
 Design Costs: $25,000 - $35,000 
 
 Construction Costs: 
  Installation of Passive Landfill Gas Vents $50,000 - $75,000 
  Construction Oversight & CQA $40,000 - $60,000 
 
 Start-up Costs: 
  Initial Tuning: $3,000 - $5,000 
  Follow-up & Reporting: $2,000 - $5,000 
 
 Contingencies: $15,000 - $20,000 
 
 Total Estimated Remedy Implementation Costs:   $140,000 - $210,000 
 
The actual cost and design of the passive landfill gas vents will be determined if control of 
decomposition gases is selected as a remedial alternative.  Depending on the final design of the  
network and the monitoring frequency, the annual monitoring and reporting costs associated with 
control of decomposition gases is estimated at $8,000 - $10,000 per year until the landfill 
remediation goals are achieved.  Operations and Maintenance Costs are estimated at $3,000 - 
$5,000 per year. 
   

3.5  Monitored Natural Attenuation   

Monitored Natural Attenuation (MNA) consists of monitoring natural attention processes (both 
biological and physical) and is a proven remedial alternative for sites where natural attenuation is 
documented and a more aggressive remedy is not required (i.e., the site does not pose a 
substantial or imminent risk to human health or the environment).  The United States 
Environmental Protection Agency (USEPA) defines natural attenuation to include 
non-destructive mechanisms, such as dilution, sorption, volatilization, dispersion, and chemical 
or biological stabilization, as well as the biological degradation of contaminants.  The biological 
processes that result in transformation and/or destruction of organic contaminants are important 
processes when considering a long-term source.   MNA is appropriate as a remedial alternative if 
the threat to human life and the environment is minimal, and the occurrence of degradation can 
be demonstrated, and the site conditions can be demonstrated to be conducive to degradation.     
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Under a MNA remedial alternative, a site is monitored at regular intervals to demonstrate that the 
degradation processes (or indicators thereof) are occurring at a rate sufficient to prevent potential 
exposures, and that the dissolved-phase contaminants are not migrating to a receptor.  It may also 
include measurements of contaminant concentrations in soil, groundwater, or soil gas, or 
measures of bioactivity indicators such as carbon dioxide production or oxygen consumption. 
 
MNA is most widely used at sites with aromatic and/or chlorinated organic compounds.  In 
anaerobic conditions, bacteria degrade chlorinated hydrocarbons in a process called reductive 
dehalogenation.  The microorganisms use chlorinated hydrocarbons as electron acceptors just as 
aerobic organisms use oxygen.  This use, in turn, requires a suitable electron donor such as 
hydrogen or organic compounds.  Ample evidence suggests that reductive dehalogenation rates 
can be effective enough to stabilize if not shrink plumes of chlorinated compounds provided site 
conditions are conducive to the existence and reproduction of the bacteria.  The major 
environmental requirement is the presence of sufficient concentrations of other organic 
molecules and that can serve as electron donors for energy metabolism.   
 
Non-chlorinated aromatic hydrocarbons, such as benzene, are most efficiently degraded under 
aerobic conditions.   The persistence of benzene in aqueous environments seems to be primarily 
controlled by the abundance of oxygen, as benzene is often persistent under anoxic conditions. 
Aerobic benzene-degrading microorganisms are ubiquitous and have been known for a long 
time.  The first report in regard to aerobic benzene-degrading microorganisms was almost 100 
years ago (Söhngen, 1913).  Benzene degradation under anaerobic conditions has also been 
documented where there are sufficient electron acceptors such as nitrate, sulfate, ferric iron or 
carbon dioxide present.  
 
An assessment of the risks posed to human health and the environment at the Butner Landfill has 
been summarized in Section 4.0 of this document.  The exposure pathway to off-site human 
receptors is not complete.  The risk to environmental receptors is also very low.  Due to the low 
risk posed by the groundwater impacts that are confined to the facility’s property, MNA can be 
considered an appropriate remedial measure for the Butner Landfill. 
 
The demonstration and documentation of measurable MNA processes is key in the application of 
this remedial strategy.  Typically, MNA programs indicate the status of the groundwater plume 
at different locations in the plume (stable, shrinking, or expanding), enable estimation of 
remediation rates, and warn of potential impacts to sensitive receptors.  Primary evidence of 
natural attenuation includes demonstration of a stable or shrinking plume, or a plume expanding 
more slowly than groundwater movement adjusted for retardation.  Secondary evidence of 
natural attenuation includes monitoring for an inverse correlation between electron acceptors and 
contaminant concentrations, alkalinity, and the presence of expected daughter products. 
 
The monitoring frequency for MNA depends on the contaminants present, plume status, water 
table fluctuations and seasonal variability, groundwater velocity, and distance from the plume to 
sensitive receptors.  One year of quarterly monitoring or two years of semiannual monitoring is 
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often sufficient to establish the relationship between readily degraded contaminants and electron 
acceptor/reduction product concentrations (USEPA, May 1996). 
 

3.5.1 Performance and Reliability 

MNA is a proven remedial alternative, which has been used at Resource Conservation and 
Recovery Act (RCRA), Underground Storage Tank (UST), Superfund, and Brownfield sites to 
treat both impacted groundwater and soils.  Often, MNA is not implemented as a stand-alone 
remedy, but as part of a comprehensive remedial strategy that includes source control or source 
removal, or active remediation methods.  MNA alone may be adequate where there is no 
identified risk, no continuing source, and/or or where active remediation is not feasible.   In the 
case of the Butner Landfill, the lack of risk to an off-site receptor makes MNA a candidate for 
further consideration; however, the landfill is a continuing source, so some source control or 
active remedy may be appropriate as a supplement to MNA.  Natural attenuation of the 
contaminants, combined with some type of active remedy would further contain and reduce the 
extent of the plume. 
 
MNA performance differs at every site and is dependent on the site conditions; therefore, 
performance of MNA is typically determined by long-term monitoring for the COC, daughter 
products (if any), and other indicators of attenuation such as electron acceptors (oxygen, sulfate, 
nitrate, and ferrous iron) and waste products (ethane, ethane, ethanol, chlorides, carbon dioxide, 
acetate, acetic acid, etc.)  For MNA to be selected as a remedy or part of a remedy, data 
supporting the existence of MNA should be obtained during a feasibility study.  The feasibility 
study will evaluate contaminant and remedial goals.   
  

3.5.2 Implementation Requirements 

Implementation of MNA requires documentation that there are no imminent risks to human 
health or the environment posed by the site as it currently exists (i.e., there is no threat to 
potential groundwater and surface water receptors).  Based on the information currently 
available, there are no identified off-site risks associated with the impacted groundwater at the 
Butner Landfill. 
 
The implementation of MNA at the Butner Landfill would require a comprehensive initial round 
of sampling designed to collect the data necessary to estimate the degradation rates and the 
biological processes active at the site.  If the evaluation of the data supports the conditions for 
natural attenuation, and the rate of degradation is determined to be sufficient to keep up with the 
release rate from the source (i.e., the plume is stable), a MNA Monitoring Plan will be 
developed. 
 
The MNA Monitoring Plan would identify the groundwater and surface water sampling 
locations, the sampling frequency, the analyte list (COC, their daughter products, electron 
acceptors, and indicators of destruction), and any other data deemed necessary to document the 
biodegradation rates.  Finally, the MNA Monitoring Plan would detail the procedures to be used 
in determining the biodegradation rates and would contain a series of trigger concentrations or 
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locations at which MNA would be deemed insufficient for meeting the remediation goals.  After 
the MNA Monitoring Plan has been approved by the SWS, the monitoring and evaluation 
requirements in the MNA Monitoring Plan could be implemented immediately. 
 

3.5.3 Remediation Impacts 

There are no major remediation-related impacts associated with MNA, since MNA results in the 
natural destruction of the contamination.  Minor impacts would include the generation of 
contaminated purge water during groundwater sampling events; however, the volume of water 
produced is relatively small, particularly at this facility. 
 

3.5.4 Remediation Timeframe 

Since the landfill represents a continuing source, it is not possible to determine the length of time 
required to remediate the groundwater plume to below GPS; therefore, the goal is for natural 
attenuation to degrade the COC at a rate at least equal to its continuing release and migration 
rate, thus controlling the plume.   Because the contaminant plume is not migrating off site at 
detectable concentrations, MNA is expected to constrain the plume to its current footprint, or 
reduce the footprint over time.  If the plume expands significantly beyond its current footprint 
based on a minimum of 3-5 years of monitoring data, then more aggressive remedies should be 
considered. 
 

3.5.5 Permitting or Institutional Requirements 

If MNA is selected as a groundwater remedy for this facility, a Corrective Action Plan (CAP) 
outline technical details of the proposed remedy will be submitted to the DENR in accordance 
with the NCSWMR §.1637.  The DENR may require a supplemental remedy to augment MNA. 
No other permitting is required for MNA.   
 

3.5.6 Remedy Costs 

The costs associated with MNA would include: preparation of a MNA Monitoring Plan; 
installing additional monitoring wells, if required; sampling and analysis; and data evaluation 
and reporting.  Based on the existing site conditions, we estimate the implementation costs of 
MNA at the Butner Landfill as follows: 
 
 Initial Costs: 
  MNA Monitoring Plan $5,000 - $10,000 
  Initial Monitoring and Data Evaluation $5,000 - $10,000 
  
 Design Costs: 
  Design Costs $5,000 - $10,000 
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 Construction Costs: 
  Drilling and Construction of Additional Wells $15,000 - $25,000 
  Well Construction Planning & Oversight $15,000 - $25,000 
 
 Contingencies: $5,000 - $10,000 
 
 Total Estimated Remedy Implementation Costs:   $50,000 - $90,000 
 
The actual cost and design of the MNA program will be determined if MNA is selected as a 
remedial alternative.  Depending on the final design of the MNA monitoring network and the 
monitoring frequency, the annual monitoring and reporting costs associated with MNA are 
estimated at $10,000 - $15,000 per year until the landfill remediation goals are achieved. 
 

3.6 Phytoremediation 

Phytoremediation is the use of plants to remove, transfer or stabilize contaminants in soil or 
groundwater.  Plants may remove contaminants from groundwater from either direct plant uptake 
and metabolization or by microbial degradation in the root zone.  Contaminants in groundwater 
can be removed when plant-produced enzymes break down contaminants that enter the plant 
during transpiration (phytodegredation).  Another method by which plants can enhance 
groundwater quality is by phytoaccumulation, which is the process of uptake and storage of 
contaminants in the root systems.  Plants may also uptake contaminants and transpire them 
through the leaves (phytovolatization).  Finally, plants can provide secretions that enhance 
microbial activity in the root zone that aid in the breakdown of contaminants (ITRC, 2003).  
Phytoremediation via direct uptake of groundwater contaminants has been demonstrated to be a 
very efficient removal mechanism for VOCs, such as those observed at the site.  The EPA and 
Department of Defense has investigated the effectiveness of various types of plants, including 
deciduous trees, grasses, and flowers. 
 

3.6.1 Performance and Reliability 

Phytoremediation has been shown to be effective in remediating VOC-impacted soil and 
groundwater both in laboratory experiments (Burken, et al, 2001; Weishaar, et al, 2009) and case 
studies (Van Den Bos, 2002; Cook, R.L., 2008; Campos, et al, 2008).  The United States 
Environmental Protection Agency (EPA) has recognized phytoremediation as an effective 
remedy for many sites with a wide variety of contaminants (EPA, 2009).  Phytoremediation is 
particularly effective in areas of relatively shallow groundwater contaminant plumes, where the 
root zones of the plants can intercept the plume.  Also, it is most effective where the plume 
underlies open, wooded, or undeveloped land with appropriate natural flora or the potential for 
supporting introduced flora.  Since phytoremediation offers multiple paths to remove, degrade, 
or bind both inorganic and organic compounds, with little or no environmental impact, it is 
considered to have a high benefit-to-risk ratio, as well as a high benefit-to-cost ratio.   
Phytoremediation can be an effective supplement to MNA.     
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3.6.2 Implementation Requirements 
Specific methodologies for the application of phytoremediation to contaminated sites have been 
standardized, and general principals have been established (EPA 2009).  The design and 
implementation of a phytoremediation project typically includes: 
 

 Site characterization, including determination of soil and water chemistry/conditions, climate, 
population of native flora, and etc.; 

 Implementation Plan to address the need for supplemental planting, density of planting, 
location, irrigation, fertilization, potential rates of remediation, etc.; 

 Full-scale remediation; and 
 Assessment and disposition of resulting affected plant material, if needed. 

 

3.6.3 Remediation Impacts 

There are no major remediation-related impacts associated with phytoremediation, since 
phytoremediation results in the natural uptake of the contamination.  Minor impacts would 
include the generation of contaminated purge water during groundwater sampling events; 
however, the volume of water produced is relatively small, particularly at this facility. 
 

3.6.4 Remediation Timeframe 
Since the landfill represents a continuing source, it is not possible to determine the length of time 
required to remediate the groundwater plume to below GPS; therefore, the primary goal is for 
phytoremediation is to control the plume and prevent its migration off site or toward potential 
receptors.  Also, the length of time required for phytoremediation depends on the type and maturity 
of the existent flora, which has not yet been determined.   If the plume expands significantly beyond 
its current footprint based on a minimum of 3-5 years of monitoring data, then more aggressive 
remedies should be considered. 
 

3.6.5 Permitting or Institutional Requirements 

If phytoremediation is selected as a groundwater remedy for this facility, a Corrective Action 
Plan (CAP) outline technical details of the proposed remedy will be submitted to the DENR in 
accordance with the NCSWMR §.1637.  No other permitting is required.  
 

3.6.6 Remedy Costs 
The potential associated costs to employ phytoremediation technology at the site would include: 
design, permitting, capital costs for materials such as plants, irrigation systems, etc., procurement, 
construction, and construction oversight costs, and operation and maintenance costs. 
Phytoremediation is not expected to be an energy intensive operation or require extensive ongoing 
maintenance; however, it would require regular inspection and assessment of the health of the flora 
in the remediation zone.  Current estimates of costs for phytoremediation vary widely, and little 
information was found as to the conditions on which the estimates were based. 
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 Evaluation & Implementation:       
  Site Characterization $20,000 - $30,000 
  Implementation Plan $5,000 - $10,000 
   
 Design Costs: 
  Engineering Costs      $5,000 - $10,000 
  Permitting Costs     $3,000 - $5,000 
  
 Construction Costs: 
  Planting, irrigation, fertilization (if needed)  $10,000 - $20,000 
  Additional Observation Wells, as required  $10,000 - $15,000 
  Oversight of Construction $15,000 - $30,000 
  
 Assessment & O&M:       
  Post Implementation Inspection $5,000 - $10,000 
  Monitoring and O&M $3,000 - $5,000 
 
 Contingencies: $10,000 - $15,000 
 
 Total Estimated Remedy Implementation Costs:   $86,000 - $150,000 
 
The actual cost and design of phytoremediation will be determined if phytoremediation is 
selected as a remedial alternative.  Depending on the final design of the phytoremediation 
monitoring network and the monitoring frequency, the annual monitoring and reporting costs 
associated with phytoremediation are estimated at $5,000 to $10,000 per year until the landfill 
remediation goals are achieved.   
 

3.7 Constructed Wetlands 

Natural wetlands have been documented to provide a purifying effect in cases of groundwater 
contamination. In the absence of a naturally occurring wetland, one can be constructed down 
gradient of the contaminant plume.  Constructed wetland systems may be converted natural or 
constructed shallow ecosystems designed to capitalize on intrinsic physical, chemical, and 
biological processes for the primary purpose of water quality improvement (Hammer et al., 
1989; Imfelda, et al, 2009).  A constructed wetland is designed to provide material filtration, 
chemical transformation, and biological degradation that would act to purify the contaminated 
groundwater flowing through it.  There are four principle components in a wetland system; soils 
and other drainage and filtering materials, water, wetland and aquatic plants, and a beneficial 
micro-organism population.  These systems are generally coupled to a drain field or polishing 
pond, engineered to return the filtered water back to the environment. 
 
There are two types of constructed wetlands, subsurface flow and surface flow.  Subsurface flow 
wetlands are constructed to move water through well sorted gravel or sand in which the plants 
are rooted.  Subsurface flows can be efficient in a smaller area, but are less hospitable to wildlife.  
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In surface flow wetlands, the effluent moves along the surface in a planted marsh or swamp.  The 
surface flow wetland typically requires a greater land area and can be a breeding ground for 
mosquitos (carnivorous plants can be used to help control the mosquitos); however, surface flow 
wetlands have the advantage of being supported by a wider variety of soils, reducing 
construction materials and design costs.   
 
A constructed wetland could act as a primary remedy, along with MNA and/or 
phytoremediation, or as a stage in an ex-situ remedy such as a pump-and-treat system.  
Constructed wetlands are visually unobtrusive but also environmentally friendly and provide 
habitat for wildlife; a relevant consideration based on the adjacent land use. 
 
Within a wetland, phytoremediation is part of the biodegradation and remediation process.  In 
phytoremediation, plants can stabilize, break down, translocate or remove contaminants from 
sediment, soil, groundwater, and treated discharge water.  Plants can stabilize contaminant 
migration through the production of compounds that immobilize the contaminants at the root/soil 
interface in the process called phytostabilization.  Enhanced rhizosphere biodegradation occurs 
in soil and water in and around the plants’ roots.  Phytoaccumulation is the process of removing 
contaminants from soil and groundwater through the roots along with the uptake of water and 
nutrients effectively storing them in the shoots and leaves. In a constructed wetland beneficial 
plants are selected and quickly established to perform in the system. Metals and inorganics tend 
to concentrate within the plants, while many of the organic compounds are mineralized, reduced 
and removed by the biological processes of plants so that phytoremediation in conjunction with 
the primary remediation technologies can be clean, efficient, relatively inexpensive and non-
disruptive to the surrounding environment.   
 

3.7.1 Performance and Reliability 

 
The application and reliability of constructed wetland systems for sewage treatment, treatment of 
industrial waste, and groundwater remediation has been well-established as a cost-efficient and 
operationally effective alternative to conventional technologies for the elimination of various 
contaminants (Imfelda. et al, 2009; Sundaravadivel and Vigneswaran, 2001; Griffin, 2003; 
Kadlec et al., 2000; Pardue, 2002; Hammer et al., 1989).  Once created, a constructed wetland 
would operate on its own, without the need for energy, materials, or other operational costs; 
however, regular inspections will be needed to evaluate the health of the wetland, and occasional 
maintenance may be needed to insure that it is functioning as designed.  Depending on the plants 
selected and site conditions, weather and seasonality could reduce performance during winter 
months or droughts, and in extreme conditions, threaten the reliability of the system. 
 

3.7.2 Implementation Requirements 

Wetlands are generally custom-designed and built to accommodate site-specific conditions; 
however, turn-key systems are available for suitable sites.  The components of a complete system 
include: filtered tanks or a stabilization pond; bermed or retained cells containing an 
impermeable liner, a gravel substrate, mulch, and hydrophilic plants; a distribution system 
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including header pipe, distribution pipes within the cell, collection pipes, water level control 
structures, various cleanouts, and possibly pumps (if needed); and a drainage field if required by 
regulatory agencies.  Treated water is high quality and could, in the right conditions, be directly 
released to a river or aquifer.  Low-flow plumbing fixtures can act as a "pretreatment" method to 
minimize required cell area. 
 
Constructed wetland designs are site-specific.  Expert design and additional calculations to 
determine the economics are advised.  In colder climates larger cells are needed for freeze-
prevention design, and efficiency may be compromised.  On steep slopes, cut-and-fill may be 
necessary to keep the effluent flow slow enough for proper absorption. 
 

3.7.3 Remediation Impacts 

There are no major remediation-related impacts associated with constructed wetlands, since 
phytoremediation in the constructed wetlands results in the natural uptake of the contamination.  
Minor impacts would include the generation of contaminated purge water during groundwater 
sampling events; however, the volume of water produced is relatively small, particularly at this 
facility. 
 

3.7.4 Remediation Timeframe 

Because the landfill is a continuing source and it is unknown whether the contaminant plume is 
in a growth phase, stable phase, or if the plume has already reached its peak and is now 
decreasing, we cannot reasonably predict a time frame for obtaining the GPS in the compliance 
data; therefore, the primary goal of a constructed wetland will be to control the plume and 
prevent off-site migration.  The timeframe for achieving objectives should be reasonable 
compared to other alternatives.  Existing and historical data can be used as a predictor of future 
results. 
  

3.7.5 Permitting or Institutional Requirements 

If constructed wetlands is selected as a groundwater remedy for this facility, a CAP outlining 
technical details of the proposed remedy will be submitted to the DENR in accordance with the 
NCSWMR §.1637.  A National Pollutant Discharge Elimination System (NPDES) permit may 
be required for discharge of treated groundwater to surface water.  Construction of treatment 
wetlands may require a permit from the U.S. Army Corps of Engineers.  If such permitting is 
required, it will be addressed in the CAP. 
 

3.7.6 Remedy Costs 
The associated costs to employ construct wetlands at the site would include: design, permitting, 
capital costs for materials such as plants, irrigation systems, etc., procurement, construction, and 
construction oversight costs, and operation and maintenance costs.  Phytoremediation is not expected 
to be an energy intensive operation; however, this type of system would require regular inspection 
and periodic maintenance.  Costs for constructed wetlands vary widely, and are highly site-specific. 
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 Initial Evaluation: $20,000 - $40,000 
 
 Design Costs: 
  Engineering Costs     $15,000 - $30,000 
  Permitting Costs    $5,000 - $10,000 
  
 Equipment Costs:  $60,000 - $100,000 
        
 Construction Costs: 
  Tanks, ponds, cells, piping, etc.    $30,000 - $50,000 
  Additional Observation Wells, as required  $20,000 - $30,000 
  Oversight, Administration and CQA $50,000 - $80,000 
  
 Contingencies: $20,000 - $30,000 
 
 Total Estimated Remedy Implementation Costs:   $220,000 - $370,000 
 
The actual cost and design of constructed wetlands will be determined if it is selected as a 
remedial alternative.  Depending on the final design of the constructed wetlands, monitoring 
network, and the monitoring frequency, the annual monitoring and reporting costs associated 
with a constructed wetland are estimated at $20,000 to $30,000 per year until the landfill 
remediation goals are achieved.  
 

3.8 Enhanced Bioremediation 

Enhanced Bioremediation (EB) is an in situ active treatment method that introduces chemicals 
and/or bacteria to the contaminated media to enhance the biodegradation process.   
Bioremediation is a process in which indigenous or inoculated microorganisms degrade 
contaminants by metabolizing organic constituents in groundwater.  The rate of bioremediation 
can be enhanced by increasing the concentration of electron acceptors and/or nutrients in the 
groundwater.  Most organic compounds are degraded by microbial bacteria, if they are present at 
non-toxic concentrations.  Groundwater naturally contains low concentrations of oxygen because 
of the minimal aeration resulting from flow beneath the surface; however, the subsurface is 
typically nutrient deficient.  Other factors affecting biological treatment of impacted groundwater 
include moisture, temperature, and pH.   
 

3.8.1 Performance and Reliability 

EB is a proven remedial alternative that has been used at a variety of contaminated sites to treat 
organic contamination in soil and groundwater (Hinchee et al., 1994; Cunningham, et al, 2001; 
US EPA, 2000).  If properly designed, monitored, and maintained, EB is a reliable remedial 
alternative that can rapidly destroy organic contaminants in the subsurface.  As with all in situ 
remediation methods, the limitation to an effective EB plan is the contact area of the treatment 
with the impacted medium.  In order for EB to be effective, the treatment must come in contact 
with contaminated groundwater. 
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Injection of hydrogen releasing compounds (HRC) into the groundwater is a common EB 
method to treat chlorinated organic compounds.  HRC, can be be injected into the affected 
aquifer using a series of direct-push probes or permanent injection points.  The HRC will 
produce low concentrations of hydrogen ions, which are used by reductive dehalogenator 
organisms that strip the chlorine atoms from the chlorinated hydrocarbons as part of their 
metabolism.  
 
To enhance the degradation of the COC at the Butner Landfill (benzene), oxygen in the form of 
air, dilute hydrogen peroxide, or other proprietary compounds can be injected using similar 
methods as used for HRC.  This process will create an aerobic environment within the aquifer, 
which is necessary for the degradation of the COC.  Chemical oxidation may also be used at the 
facility.  Chemical oxidation involves the oxidation of the COC by the use of a strong oxidizing 
agent.  Typically, concentrated hydrogen peroxide (or a proprietary material such as VTX) is 
injected along with a catalyst, which will oxidize the COC to produce heat, water, and carbon 
dioxide.   
 
The ultimate success of ER is dependent upon soil properties, aquifer characteristics, and the 
ability to obtain sufficient contact between the impacted groundwater and the treatment agents.  
Design of an effective delivery system will be paramount.   
 

3.8.2 Implementation Requirements 

Implementation requirements for EB include preliminary laboratory testing, which would be 
used to create a treatability study.  The treatability study would need to be performed prior to 
field implementation.  Upon a successful treatability study, a field-scale pilot study would be 
undertaken to identify if site conditions are conducive to EB and then to develop an 
application/injection plan for the HRC, oxygen, or other treatment agents.  Field work would be 
required to install injection wells and perform the injection of the compound, followed by routine 
monitoring of the progress of the EB effort.  Periodic re-injections could be required to achieve 
the acceptable regulatory concentrations of the COC in groundwater. 
 

3.8.3 Remediation Impacts 

There can be cross-media impacts associated with EB, if the injection of agents is not properly 
controlled or implemented. Development of and adherence to a well-designed injection plan and 
adequate monitoring can eliminate this problem.  Minor impacts would include the generation of 
contaminated purge water during groundwater sampling events.  Safety impacts would also be 
present on site, since the source would not be removed. 
 

3.8.4 Remediation Timeframe 

The timeframe for an observable decrease in concentration is dependent upon the application of 
EB at the site.  This remediation strategy could be utilized as a bioremediation barrier along the 
southern boundary at the facility.  By utilizing EB in this manner, an observable decrease in the 
concentration of the COC downgradient of the barrier is expected within 6 to 12 months.  Since 
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the source of the groundwater contamination is continually renewed, follow-up injections may be 
required based on monitoring results.   
 

3.8.5 Permitting or Institutional Requirements 

If EB is selected as a groundwater remedy for this facility, a CAP outlining technical details of 
the proposed remedy will be submitted to the DENR in accordance with the NCSWMR §.1637.  
An injection permit may be required by DENR; if so, it will be addressed in the CAP. 
 

3.8.6 Remedy Costs 

Costs associated with EB include design costs, permitting costs, capital costs to purchase the 
HRC or other compounds, construction and installation costs, and evaluation costs.  The 
estimated full-scale implementation costs for EB in the southeastern and southern portions of the 
landfill are as follows:   
 
 Initial Evaluation: 
  Treatability Study  $20,000 - $40,000 
  Pilot Study  $80,000 - $100,000 
 
 Design Costs: 
  Engineering Costs     $20,000 - $40,000 
  Permitting Costs    $10,000 - $20,000 
  
 
 Equipment Costs: 
  Proprietary Compounds (if used)     $50,000 - $100,000 
  Injection Equipment      $30,000 - $50,000 
  
 Construction Costs: 
  Permanent Injection Points   $40,000 - $60,000 
  Additional Observation Wells, as required  $30,000 - $40,000 
  Oversight of Drilling $60,000 - $80,000 
  Injection Oversight and Documentation $20,000 - $40,000 
  
 Contingencies: $20,000 - $30,000 
 
 Total Estimated Remedy Implementation Costs:   $380,000 - $600,000 
 
Depending on the final design of the monitoring network and the monitoring frequency, annual 
monitoring and reporting costs for EB are estimated at $15,000 to $25,000 per year until 
remediation goals are achieved.  Additional injections of oxygen or chemical compounds may be 
required periodically as needed.  Estimated follow-up injection costs, including supplies, 
subcontractors, and oversight, are $50,000 to $100,000 per event. 
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3.9 Air Sparging 

Air Sparging (AS) is an in situ active treatment method that introduces air into groundwater 
impacted by VOCs to remove the VOCs by volatilization.  Air is injected through sparge points, 
typically with micro-bubbler screens installed in the aquifer below the contaminant plume, and 
percolates upward through the aquifer.  As the air contacts VOCs in the groundwater, the VOCs 
volatilize and are carried to the surface in the air bubbles.  Often, soil vapor extraction (SVE) 
wells are installed in the vadose zone above the plume to capture the sparge air more efficiently 
and vent the air with the volatilized contaminants to the atmosphere.  AS also increases the 
dissolved oxygen in the groundwater, accelerating aerobic biodegradation of organic 
contaminants, therefore acting as a type or EB.   
 

3.9.1 Performance and Reliability 

AS is a proven remedial alternative that has been used at a variety of contaminated sites to treat 
organic contamination in soil and groundwater.  If properly designed, air sparging is a reliable 
remedial alternative that can rapidly remove volatile organic contaminants in the subsurface.  As 
with all in situ remediation methods, the limitation to an effective AS system plan is the contact 
area with the impacted medium.  In order for AS to be effective, the air must come in contact 
with contaminated groundwater.  AS is most effective in homogeneous, porous media.  In areas 
where groundwater plumes are in very low permeability soils or bedrock, AS may not be as 
effective. The success of an AS system is dependent upon soil properties, aquifer characteristics, 
and the ability to obtain sufficient contact between the injected air and impacted groundwater.   
 
A potential detriment of an AS system is the possibility of creating artificial mounding of the 
water table, thus altering local groundwater flow patterns.  Another potential danger is vapor 
intrusion into structures near an AS system.  These issues can be minimized or prevented by 
proper design, construction, and monitoring of the AS system.   
 

3.9.2 Implementation Requirements 

Implementation requirements for AS include pilot tests to determine the air-permeability of the 
aquifer, potential air pumping rates, and the potential radius of influence of sparge points.   
 

3.9.3 Remediation Impacts 

There can be cross-media impacts associated with AS, as the volatilized contaminants may 
eventually be vented to the atmosphere, either passively as the air migrates upward to the ground 
surface, or actively is an SVE system is used.  Minor impacts would include the generation of 
contaminated purge water during groundwater sampling events.  Safety impacts would also be 
present on site, since the source would not be removed. 
 

3.9.4 Remediation Timeframe 

The timeframe for an observable decrease in concentration of COCs is dependent upon the 
application of AS at the site, the characteristics of the subsurface media, and the rate at which air 
can be pumped into the aquifer.  An observable decrease in COC concentrations within the 
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immediate vicinity of the AS system is expected within a few months to a year of 
implementation.   If there are parts of the plume that are beyond the radius of influence of the AS 
system, those areas will not be impacted and natural attenuation will be relied upon to remediate 
those areas of the plume.   
 

3.9.5 Permitting or Institutional Requirements 

If AS is selected as a groundwater remedy for this facility, a CAP outlining technical details of 
the proposed remedy will be submitted to the DENR in accordance with the NCSWMR §.1637.  
No other permitting is required.  
 

3.9.6 Remedy Costs 

Costs vary from site to site depending on hydrogeologic conditions and plume dimensions.  
Costs include design, permitting, procurement, and capital costs for an AS system, construction 
and construction oversight costs, and operating and maintenance costs.  Continuous AS is an 
energy-intensive operation.  The pumps, associated plumbing, and electrical connections require 
regular inspection and maintenance.  The estimated full-scale implementation cost for a P&T 
system with on-site treatment is as follows: 
 
 Initial Evaluation: 
  Pilot Study  $40,000 - $60,000 
  
 Design Costs: 
  Engineering Costs     $25,000 - $40,000 
  Permitting Costs    $5000 - $10,000 
  
 Equipment Costs: 
  Air pumps or Compressors     $15,000 - $25,000 
  Piping and Control Systems      $15,000 - $25,000 
  
 Construction Costs: 
  Permanent Air Injection Points   $20,000 - $30,000 
  Shallow SVE Wells or Trenches   $10,000 - $20,000 
  Additional Performance Wells  $20,000 - $30,000 
  Oversight of Drilling $40,000 - $60,000 
  Trenching and Pipe Installation $20,000 - $30,000 
  System Start-up and Documentation $10,000 - $20,000 
  
 Contingencies: $20,000 - $30,000 
 
 Total Estimated Remedy Implementation Costs:   $240,000 - $380,000 
 
Depending on the final design of the AS system, the operating and maintenance costs for the AS 
system are estimated at $15,000 to $25,000 per year.  Depending on the final design of the 
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monitoring network and the monitoring frequency, annual monitoring and reporting costs for AS 
are estimated at $20,000 to $30,000 per year until remediation goals are achieved.   
 

3.10 Pump-and-Treat  

Groundwater pumping is one of the most commonly used groundwater remediation technologies 
at contaminated sites.  Groundwater pumping can be used as a cleanup or containment 
technology.  A groundwater Pump-and-Treat (P&T) System combines a groundwater extraction 
system with a surface treatment system to remove contaminants from the subsurface and/or to 
control/prevent contaminant migration.  The extraction wells and/or trenches and pumping 
system are typically designed to capture contaminated groundwater, although in some cases, the 
system may be used as a source control in the form of a migration barrier.  Groundwater 
removed from the aquifer is treated to remove the COC and disposed of either on site or off site. 
 
Treatment may be performed on site using a variety of conventional wastewater treatments (i.e., 
an air stripper or filtration system), or extracted groundwater may be sent off-site for treatment at 
a POTW.  Treatment systems are numerous; however, for the levels of total VOCs reported from 
the site, carbon filtering, air stripping, or constructed wetland would all be effective. 
 
P&T systems can be expensive to install and expensive to operate, requiring regular maintenance 
and sampling.  P&T is a viable option for the facility because of the limited size of the plume; 
however, the expense may be prohibitive.  Installation of pilot wells and pump tests to determine 
design and operational parameters is highly recommended.  
 
Important considerations in evaluating the potential effectiveness of a P&T system at a specific 
site include the following: 
 

• aquifer conditions: hydraulic conductivity, gradient, recharge rates, and groundwater 
flow boundary conditions; 

• depth to water and saturated thickness; 
• volume of water to be withdrawn; 
• treatment and handling of extracted groundwater; and 
• any construction access restrictions to siting pumping wells. 

 
The chemical characteristics of the contaminants to be removed are critical to the success or 
failure of a P&T system.  The solubility and partitioning coefficients (Kd and/or Kow) of the 
contaminants for soil and water must be considered to assess the feasibility of such a system.  
Groundwater pumping is most effective on compounds with low partitioning coefficients and 
high solubility. 
 

3.10.1 Performance and Reliability 

Pumping is a reliable alternative for quickly controlling a release as may be required to protect a 
potential receptor and prevent off-site migration.  The plume is well-suited for P&T, and should 
be intercepted by installing groundwater extraction wells in the saprolitic overburden and/or 
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directly in the bedrock fractures that control groundwater flow.  A properly designed extraction 
well system is expected to be able to meet GPS downgradient of the extraction system once 
steady-state conditions have been reached. 
 

3.10.2 Implementation Requirements 

The design methods and construction of a P&T system are conventional.  For a P&T system, the 
fundamental design elements include the number of withdrawal points, extraction well 
placement, pumping rates, and extracted groundwater management.  An analytical groundwater 
flow model or site numerical flow model is often used during design to optimize the number, 
location, and pumping rate of the extraction wells.   
 
The extracted groundwater would be treated either on site and discharged to the surrounding 
creeks under a NPDES permit, or transported off site to a POTW for treatment.  Given the site 
location, the nature of the contamination observed, and the anticipated volume of water to be 
treated, on-site treatment of extracted groundwater is likely to be more cost-effective than off-
site treatment. 
 

3.10.3 Remediation Impacts 

A P&T system could result in cross-media impacts if treated on-site.  Contaminants identified at 
the site to date are organic compounds that could be treated using oxidizing chemicals, an air 
stripper, or other passive treatment methods such as a constructed wetland.  The use of an air 
stripper would result in cross-media impacts through the transfer of VOCs from extracted 
groundwater to ambient air.  Use of oxidizing chemicals or a constructed wetland would not 
result in cross-media impacts.  
 

3.10.4 Remediation Timeframe 

The P&T system would be designed to control further releases from the landfill, and therefore, 
would likely be constructed along the southern property boundary.  The remediation timeframe 
for a P&T system depends on the placement of the extraction points, the characteristics of the 
aquifer, and the hydrodynamics of the system.  If the plume is completely captured, the 
remediation goals will be achieved downgradient of the extraction wells in a relatively short 
period of time (estimated at one to three years of continuous operation).  Points in the plume not 
located within the capture zone of the extraction wells will take longer to reach the remediation 
goals, since natural attenuation would be relied upon to attenuate the contaminants.  Since the 
landfill is an continuing source, The P&T system may have to be operated until the landfill 
ceases production of significant quantities of leachate. 
 

3.10.5 Permitting or Institutional Requirements 

If P&T is selected as a groundwater remedy for this facility, a CAP outlining technical details of 
the proposed remedy will be submitted to the DENR in accordance with the NCSWMR §.1637.  
A NPDES permit from the DENR Division of Water Quality will be required if treated 
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groundwater is to be discharged to surface water.  An air permit may be required for discharging 
VOCs to the atmosphere.  If such permitting is required, it will be addressed in the CAP. 
 

3.10.6  Remedy Cost 

Costs vary from site to site depending on hydrogeologic conditions and plume dimensions.  
Costs include design, permitting, procurement, and capital costs for pumps and the treatment 
system, construction and construction oversight costs, and operating and maintenance costs.  
Continuous pump-and-treat is an energy-intensive operation.  The pumps, associated plumbing, 
and electrical connections require regular inspection and maintenance.  There also are capital and 
operation costs associated with treatment and/or transport of the extracted groundwater.  The 
estimated full-scale implementation cost for a P&T system with on-site treatment is as follows: 
  
 Evaluation:    
  Pilot Wells $20,000 - $30,000 
  Pumping Tests $30,000 - $40,000 
 
 Design Costs: 
  Engineering Costs $30,000 - $60,000 
  Permitting Costs $20,000 - $30,000 
 
 Equipment Costs: 
  Pumps, Piping, Controls, and Holding Tanks      $80,000 - $100,000 
  Air stripper and/or Carbon Filters      $60,000 - $120,000 
  Treatment Building $10,000 - $30,000 
 
 Construction Costs: 
  Extraction Wells & Performance Wells $50,000 - $100,000 
  Trenching & Pipe Installation $30,000 - $50,000 
  Installation & Hookup of Treatment System $10,000 - $20,000 
  Construction Oversight and CQA $80,000 - $120,000  
 
 Contingencies: $30,000 - $50,000 
 
 Total Estimated Remedy Implementation Costs: $450,000 – $750,000 
 
The actual equipment and construction costs are dependent on the final design of the systems.  
The annual operating and maintenance costs for a P&T system are estimated at $30,000 to 
$45,000 per year, depending on final design, utilities, and water disposal methods.  Depending 
on the final design of the monitoring network and the monitoring frequency, annual monitoring 
and reporting costs for a P&T system are estimated at $25,000 to $35,000 per year until 
remediation goals are achieved.   
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3.11 Permeable Reactive Barrier 

Permeable Reactive Barrier (PRB) Systems are innovative passive alternatives to traditional 
Pump and Treat Systems for addressing long-term groundwater contamination concerns.  PRB 
Systems act as a treatment system within a plume and can be used to treat impacted groundwater 
before it leaves the facility property boundary.  PRB Systems consists of a zone of reactive 
material, such as zero-valent iron or activated carbon, placed in the path of impacted 
groundwater.  The PRB may be installed as a continuous barrier or it may be designed as funnel-
gate system.  A continuous PRB consists of a reactive cell with reactive medium intercepting the 
entire plume while a funnel-gate system consists of an impermeable section (funnel) that directs 
the plume into the reactive cell (gate).  As groundwater flows through the PRB, constituents-of-
concern contact the reactive medium and are degraded to nontoxic compounds. 
 
The main advantage of a PRB is that no pumping or above-ground treatment is required, since 
the barrier acts passively after installation.  Zero-valent iron is commonly used for chlorinated 
hydrocarbons.  As the plume flows through the PRB, the iron is oxidized and a chlorine atom is 
removed from the chlorinated hydrocarbon using electrons supplied by the oxidation of the iron.  
The process dissolves the iron granules; however, the iron should dissolve at such a slow rate 
that the reactive medium should last for years and possibly decades.   
 
Important considerations in evaluating the potential effectiveness of a Pump and Treat System at 
a specific site include the following: 

 
• aquifer conditions: hydraulic conductivity, gradient, and groundwater flow 

boundary conditions; 
• depth to competent bedrock; 
• typical depth to water and saturated thickness; and 

 • any construction access restrictions to installing PRB 
 

3.11.1 Performance and Reliability. 

To date, most PRB systems have been designed with a granular iron reactive medium and have 
been used to treat chlorinated volatile organic compounds (CVOC) (McMahon, et al, 1999; 
Vogana, et al, 1999; Thiruvenkatacharia, et al, 2008).  The degradation of CVOC has been 
demonstrated at several sites.  In addition, historical applications of PRB have been on a pilot 
scale, but recent applications have been full scale which further indicates the confidence in this 
technology.  PRB has also been applied successfully to remediate aromatic hydrocarbons, like 
benzene (Guerina, et al, 2002; Thiruvenkatacharia, et al, 2008).   
 
The key factor in evaluating the effectiveness of a PRB is the ability of the system to intercept 
the plume.  Sufficient permeability contrast must be established and maintained to avoid plume 
deflection.  To achieve effective permeability contrast, sand or some other porous material is 
often mixed with the reactive medium.  The northern plume will be intercepted with a continuous 
PRB.  A properly designed PRB system is expected to intercept the plume requiring treatment.  
Therefore, additional geotechnical work, aquifer tests, groundwater monitoring well installation, 
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and groundwater sampling and analysis will be needed to optimize the design. PRB Systems 
require no regular maintenance to continue operating as designed; they also do not require 
experienced operator oversight or frequent operational changes to be effective.  However, they 
do require regular monitoring of field conditions to evaluate groundwater velocity and flow 
direction through the PRB.  In addition, the reactive medium may at some point need to be 
replaced. 
 
Performance of a properly designed PRB System is expected to reduce the facility COC 
(benzene) to below its GPS as groundwater moves through it; therefore, remediation goals 
should be achieved immediately beyond the PRB very quickly.  Any portion of the plume lies 
downgradient of the PRB location at the time of installation will not be remediated by the PRB; 
therefore, natural attenuation will be relied upon to remediate that portion of the plume.   
 

3.11.2 Implementation Requirements 

The design methods and construction of a PRB require an extensive site characterization study to 
develop a PRB specific to facility conditions.  In addition, a pilot study is recommended to 
ensure the effectiveness of the proposed PRB.  For a PRB, the fundamental design element is the 
interface between the aquifer and the PRB. The PRB will need to be installed to sufficient depth 
to capture the plume and to prevent plume deflection into lower portions of the uppermost 
aquifer.   Similarly, the PRB will need to extend latterly beyond the transverse edges of the 
plume, to insure that the plum does not flow around it. 
 

3.11.3 Remediation Impacts 

A PRB will not result in cross-media impacts.  Constituents-of-concern will be treated passively 
in the subsurface.  The waste product concern for the PRB system will be the potential need to 
excavate and dispose of spent reactive medium at some time in the future.    
 

3.11.4 Remediation Timeframe 

A PRB System would be designed to control further release from the landfill, and therefore 
would likely be constructed along the southern boundary of the landfill.  The remediation 
timeframe for a PRB System will depend on the placement of the reaction medium.  If the 
reaction medium is placed between the leading edge of the plume and the compliance boundary, 
the remediation goals will be achieved beyond the PRB immediately.  If the PRB is not placed 
beyond the leading edge of the plume, either due to site conditions, or to clean up the plume 
closer to the source area, the plume beyond the PRB will take longer to reach redial goals, since 
it will relay on natural attenuation.   
 

3.11.5 Permitting or Institutional Requirements 

If a PRB is selected as a groundwater remedy for this facility, a CAP outlining technical details 
of the proposed remedy will be submitted to the DENR in accordance with the NCSWMR 
§.1637.  No other permitting is required. 
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3.11.6 Remedy Cost 

Costs associated with a PRB System include site characterization, design costs, permitting costs, 
construction and construction oversight costs, and monitoring costs.  For the facility, the 
estimated full-scale implementation cost for a PRB System is as follow: 
 
 Design Costs: 
  Site Characterization Costs $15,000 - $30,000 
  Pilot Studies $20,000 - $40,000 
  Engineering Costs $20,000 - $40,000 
  Permitting Costs $5,000 - $10,000 
  
 Equipment Costs: 
  Reactive Medium $50,000 - $70,000 
  
 Construction Costs: 
  Excavation and Construction of PRB $50,000 - $80,000  
  Installation of Performance Wells $20,000 - $30,000 
  Construction Oversight and Documentation $50,000 - $70,000 
  
 Contingencies: $20,000 - $30,000 
 
 Total Estimated Remedy Implementation Costs:   $250,000 - $400,000 
 
 The actual equipment and construction costs will be highly dependent on the final design 
of the PRB System. Depending on the final design, the PRB annual monitoring costs are 
estimated at $15,000 to $20,000 per year.   
 

4.0 CONCLUSIONS 

4.1 Retained Remedies 

The purpose of the ACM is to evaluate potential corrective measures so that a remedy can be 
selected based on its effectiveness in the protection of the environment and human health; 
attaining groundwater protection standards; controlling the contaminant source; and complying 
with NCSWMR §.1636 and §.1637.  The corrective measures discussed in Sections 3.4 through 
3.11 were those identified as the most effective and applicable methods of remediation based on 
the screening matrix, site conditions, and observed COC concentrations.  The following eight 
technologies are retained as viable remedies for possible selection and inclusion in a Corrective 
Action Plan (CAP) for the facility: 
 

o Landfill Gas (LFG) Control; 
o Monitored Natural Attenuation (MNA); 
o Phytoremediation; 
o Constructed Wetlands; 
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o Enhanced Bioremediation (EB); 
o Air Sparging (AS); 
o Pump and Treat (P&T); and 
o Permeable Reactive Barrier (PRB). 

  

4.2 Recommendations 

Of these eight remedies, MNA and phytoremediation are considered the most appropriate and 
cost effective for this facility at this time.  MNA is appropriate because of the low risk of the 
contaminant plume impacting potential receptors, and the fact that the plume is contained within 
the facility property.  Also, existing data support the assumption that natural attenuation is 
actively occurring on the site.  Phytoremediation is appropriate because of the shallow 
groundwater table in the vicinity of the plume, and the large expanse of already wooded or 
partially wooded land downgradient of the plume.  Phytoremediation is likely already occurring, 
and may require little or no supplemental planting or maintenance.  LFG control through passive 
vent installation and/or constructed wetlands are considered the best supplemental remedies if 
MNA and phytoremediation prove to be inadequate to control the plume.   
 

4.3 Public Meeting 

Upon receiving approval from the SWS, this ACM and recommended remedies will be presented 
to the public in a public meeting per the requirements of NCSWMR §.1635.d.  The County will 
post the requisite advertisements for the meeting 30 days prior to the meeting in appropriate 
news media.  The minutes of the meeting, and any written comments from the public, will be 
submitted to the DEQ for consideration in their final review of this ACM. 
 
Upon final approval of the ACM, Granville County will initiate the next phase of corrective 
action by selecting a remedy as set forth in NCSWMR §.1636, preparing a CAP, and fulfilling 
the remaining requirements of NCSWMR §.1637.   
 

4.4 Financial Assurance 

Granville County maintains financial assurance for its two landfills (Butner Landfill and Oxford 
Landfill) per NCSWMR requirements.  Appendix I contains the December 2012 Financial 
Assurance Letter from the County to the DENR. 
 

5.0 REFERENCES 

 The references cited herein may or may not be cited in the text of this report.  They are 
listed here since they were used as references in the identification of applicable remedial 
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specific remedies. 
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6.0 ACRONYMS   

ACM  Assessment of Corrective Measures (report) 
AOC  Area of Concern 
AS  Air Sparging 
C&D  Construction and Demolition Waste 
CAP  Corrective Action Plan  (report) 
CAER  Corrective Action Evaluation Report (report) 
CPVC  Chlorinated Poly Vinyl Chloride 
COC  Contaminant of Concern 
DENR  North Carolina Department of Environment and Natural Resources 
DL  Detection Limit (for laboratory data) 
DO  Dissolved Oxygen 
EB  Enhanced Bioremediation 
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EPA  United States Environmental Protection Agency 
GEU  Gas Extraction Unit 
GPS  Groundwater Protection Standards (per NCSWMR §.1634.g) 
GWPS  NC Solid Waste Section Groundwater Protection Standards 
HASP  Site-specific Health and Safety Plan  
HDPE   High-density Polyethylene 
HRC  Hydrogen-releasing Compound 
JOYCE/JEI Joyce Engineering, Inc. 
LFG   Landfill Gas 
LEL  Lower Explosive Limit 
MNA  Monitored Natural Attenuation 
MSW  Municipal Solid Waste 
MW  Monitoring Well 
NC 2B  North Carolina Surface Water Standards found in 15A NCAC 2B.0101 
NC 2L  North Carolina Groundwater Standards found in 15A NCAC 2L.0202 
NCAC  North Carolina Administrative Code 
NCSWMR North Carolina Solid Waste Management Regulations (15A NCAC 13B) 
ND  Not Detected (for laboratory data) 
NES  Nature and Extent Study (report) 
O&M  Operations and Maintenance 
OSHA  Occupational Health and Safety Association 
P&T  Pump and Treat 
PRB  Permeable Reactive Barrier  
PVC  Poly Vinyl Chloride 
QL  Quantitation Limit (for laboratory data) 
QRA  Quantitative Risk Assessment (report) 
RL  Reporting Limit (for laboratory data) 
SVE  Soil Vapor Extraction 
SWQS  Surface Water Quality Standards 
SWS  DENR Division of Waste Management, Solid Waste Section  
SWSL  North Carolina Solid Waste Section Reporting Limits (for laboratory data)  
VOC  Volatile Organic Compound 
WQMP Water Quality Monitoring Plan (report) 
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TABLE 1:
MONITORING WELL CONSTRUCTION DETAILS

Permit # Well # Lat. Long.
 Surface  

Elevation
Top of 
Casing

Top of 
Screen

Bottom of 
Screen

Total        
Depth

1Water 
Level

Depth to 
Bedrock

2Geologic Unit
3Construction 

Date
Driller's 
Reg. #

Comments

39-02 MW-1R N36º 09' 55.49" W78º 45' 37.80" 461.01 461.01 420.01 405.01 405.01 420.01 431.01
Fractured 
Bedrock

4/21/1994 446
background well 

replacement

39-02 MW-2R N36º 09' 38.57" W78º 45' 34.97" 326.60 328.94 322.75 307.75 307.75 324.00 313.60
Weathered 
Bedrock

4/12/1994 446
compliance well 

replacement

39-02 MW-3R N36º 09' 38.58" W78º 45' 34.85" 328.77 330.95 302.94 292.94 292.94 325.77 315.77
Fractured 
Bedrock

4/14/1994 446
compliance well 

replacement

39-02 MW-4 N36º 09' 38.93" W78º 45' 30.15" 338.97 340.92 322.54 307.54 307.54 329.17 325.97
Fractured 
Bedrock

4/18/1994 446 compliance well

39-02 MW-5 N36º 09' 39.35" W78º 45' 23.77" 341.88 344.00 333.36 318.36 318.36 329.08 324.88
Fractured 
Bedrock

4/18/1994 446 compliance well

39-02 MW-6 N36º 09' 47.00" W78º 45' 25.47" 360.80 362.80 343.17 328.17 328.17 349.10 339.60
Fractured 
Bedrock

4/19/1994 446 compliance well

39-02 NES-1 N36º 09' 35.65" W78º 45' 31.59" 326.22 328.72 311.22 296.22 296.22 304.22 300.22
Fractured 
Bedrock

11/14/2007 2675 nature & extent well

Notes:

1. Water Level from T.O.C. , approx. 24 hours after drilling

2. Geology where well bore ends, documented as fractured metavolcanic bedrock of Carolina slate belt

3. Typical Montoring Well Construction, materials are 2 inch SCH40 PVC casing and screen with 0.010 inch slot, sand pack, bentonite seal, grout pad, & steel outer casing.

4. Locations from March 2013 survey

Montoring Well Summary data is from well construction records, GAI Consultants June 1994, & Joyce Engineering November 2007, and field observations.

WELL ID 4LOCATION Elevation (Ft-AMSL) Other Information

Butner Landfill, Permit No. 39-02 ACM Joyce Engineering 



TABLE  2:
HISTORICAL GROUNDWATER ELEVATION DATA

Background
MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1

Well TOC Elev. 460.51 331.60 330.96 340.80 343.88 362.53 328.40
Well Depth 56.00 18.85 35.83 31.43 23.52 32.63 30.00

Aug-99 418.68 329.13 328.06 330.50 330.83 352.10 NI
Nov-99 419.75 325.38 324.51 331.53 334.33 352.97 NI
May-00 424.53 329.60 328.83 334.15 334.49 355.72 NI
Oct-00 419.21 329.26 328.15 331.33 330.94 352.78 NI
Apr-01 418.76 329.42 328.63 333.57 334.36 354.22 NI
Oct-01 412.53 329.04 327.94 330.57 330.23 350.92 NI
Jun-02 413.70 328.38 327.41 330.21 330.29 351.04 NI
Nov-02 413.40 329.25 328.35 331.57 337.17 350.94 NI
Jun-03 423.61 329.57 328.93 334.24 333.99 355.21 NI
Dec-03 420.23 329.70 329.11 334.49 334.78 354.92 NI
Jun-04 418.81 329.38 328.48 332.26 331.39 353.10 NI
Dec-04 418.02 329.50 328.91 333.45 334.14 355.14 NI
Jun-05 418.81 329.10 329.26 331.62 330.90 352.76 NI
Dec-05 413.38 329.29 328.71 332.78 334.27 351.52 NI

27-Jun-06 414.75 329.17 328.40 332.18 333.56 353.43 NI
28-Dec-06 415.54 329.40 328.86 333.57 335.24 354.02 NI
12-Jul-07 438.64 328.69 327.97 331.31 330.52 352.30 NI
18-Dec-07 412.59 328.94 328.08 330.32 327.92 347.90 306.54
08-Jul-08 414.52 329.20 326.00 331.46 330.85 351.03 NM
17-Dec-08 412.79 329.39 328.84 333.15 335.03 350.82 NM
09-Jul-09 417.16 329.17 329.48 332.30 331.36 352.17 310.12
16-Dec-09 418.11 329.55 329.09 334.57 336.94 352.87 NM
24-Jun-10 422.42 329.41 328.77 333.65 333.15 353.62 NM
13-Dec-10 415.96 329.49 328.85 332.81 330.34 350.08 NM
20-Jun-11 416.00 328.95 328.18 336.77 331.38 351.83 NM
05-Dec-11 412.94 329.31 328.65 332.32 329.51 349.87 NM
11-Jun-12 414.56 329.10 328.35 332.52 331.33 351.75 312.50
12-Dec-12 412.83 329.19 328.36 331.67 330.35 349.48 NM

Notes:
TOC = top of casing NM = water level not measured.
Water levels are measured from TOC. NI = well not yet installed.

Well No.
Downgradient
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TABLE 3:
AQUIFER HYDROLOGIC PROPERTIES

Monitoring Well Hydraulic Conductivity2 Soil / Geology Total Porosity3 Effective Porosity4

ID K  in cm/sec. Description % %

MW-1 R 1.70E-05 Fractured metavolcanic, rock 30 10
MW-2R 6.70E-05 Silty clay with rock fragments 40 36.0
MW-3 R 1.70E-05 Fractured metavolcanic rock 30 10
MW-4 1.60E-06 Fractured metavolcanic rock 20 10
MW-5 1.40E-05 Silty sand with rock fragments 34 30.6
MW-6 1.40E-05 Fractured metavolcanic rock 30 10

Average 2.18E‐05 30.67 17.77

Notes:   1 The hydrogeology data presented in this table was obtained from the Addenda prepared by GAI Consultants in a 

                     Response to Review Comments letter addressed to Municipal Engineering Services Co., April 28, 1995.

               2 Hydraulic Conductivity was referred to as Permeability in the tables original prepared by GAI Consultants.
                    3 Total Porosity as reported in GAI, 1995.
                    4  Effective Porosity based on 90% of reported Total Porosity (GAI, 1995) for soils, or 10% (estimated) for fractured rock.

Hydrogeologic Properties at Monitoring Well Locations, Butner Landfill, Granville County1
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TABLE 4:
ESTIMATED HYDRAULIC GRADIENTS AND GROUNDWATER FLOW VELOCITIES

GROUND- HORIZ. HYDRAULIC EFFECTIVE LINEAR
FLOW WATER GRADIENT, CONDUCTIVITY, POROSITY VELOCITY,

DIRECTION ELEVATION i K ne V
(feet) (ft/ft) (ft/day) (ft/year)
410
340
400
320
410
320

Average 0.0520 Average 6.52

Notes:
Hydraulic conductivity (K) value is the average of results from slug-tests conducted in 1994 (GAI, 1994).  
Effective Porosity based on average of 90% of reported Total Porosity (GAI, 1995) for soils, or 10% (estimated) for fractured rock.
Linear flow velocity = Ki/n  (modified Darcy equation).
Refer to Figure 4 for gradient segments.

i 3 1695 SSE 0.0531 6.18E-02 0.18 6.66

0.18 6.21i 2 1615 SE 0.0495 6.18E-02

December 12, 2012

GRADIENT 
CALCULATION 

SEGMENT

FLOW LINE 
LENGTH      

(feet)

i 1 1310 ESE 0.0534 6.18E-02 0.18 6.70
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TABLE 5: 
SUMMARY OF DETECTED CONSTITUENTS IN GROUNDWATER

NC 2L GWPS Background GPS
Antimony N/A Yes (June 2011) No No Not an SSI above background
Arsenic Yes (June 2012) N/A No No Not an SSI above background
Barium No N/A No No
Beryllium N/A No No No
Cadmium No N/A No No
Chromium No N/A No No
Cobalt N/A Yes (December 2012) No No Not an SSI above background
Lead No N/A No No
Mercury No N/A No No
Nickel No N/A No No
Selenium No N/A No No
Silver No N/A No No
Thallium N/A Yes (December 2010) No No Not an SSI above background
Tin N/A No No No
Vanadium N/A No No No
Zinc No N/A No No
Benzene Yes (December 2012) N/A N/A Yes
Carbon Disulfide Yes (December 2009) N/A No No NC 2L increased, eliminating the exceedance.
Chlorobenzene No N/A N/A No
Chloroethane No N/A N/A No
1,2-Dichlorobenzene No N/A N/A No
1,4-Dichlorobenzene No N/A N/A No
Trans-1,4-dichloro-2-butene No N/A N/A No
1,1-Dichloroethane No N/A N/A No
Methylene Chloride No N/A N/A No
Toluene No N/A N/A No
Vinyl Chloride No N/A N/A No
Phorate No N/A N/A No
Gamma-BHC No N/A N/A No
Heptachlor No N/A N/A No
2,4-D No N/A N/A No
Endrin Aldehyde No N/A N/A No

Notes:
NC 2L = Groundwater Standards set forth in 15A NCAC 2L.0202. Data used to create  this table came from Tables 6 and 7.
GWPS = Solid Waste Section Groundwater protrection Standard (espblished for constiutents with no listed NC 2L Standard. Date in parentheses (  ) is of most recent exceedance.
Background = Site-specific statistical background concentration based on background water quality data from the site. SSI = Statistically significant increase.
GPS = Groundwater Protection Strandard as defined by NCSWMR - 15A NCAC 13B.1634.g. 

Exceedance of:
Historically Quantified Constituents Comments

Butner Landfill, Permit No. 39-02 ACM Joyce Engineering



TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Antimony Sep-94 NR 30 ND ND ND ND ND ND NI NS

Dec-94 NR 30 ND ND ND ND ND ND NI NS
Feb-95 NR 30 ND ND ND ND ND ND NI NS
Mar-95 NR 30 ND ND ND ND ND ND NI NS
Nov-95 NR 30 ND ND ND ND ND ND NI NS
May-96 NR 30 ND ND ND ND ND ND NI NS
Nov-96 NR 30 ND ND ND ND ND ND NI NS
Jun-97 NR 30 ND ND ND ND ND ND NI NS
Dec-97 NR 30 ND ND ND ND ND ND NI NS
May-98 NR 30 ND ND ND ND ND ND NI NS
Nov-98 NR 30 ND ND ND ND ND ND NI NS
Jul-99 NR 30 ND ND ND ND ND ND NI NS

Nov-99 NR 30 ND ND ND ND ND ND NI NS
May-00 NR 30 ND 80.0 38.0 32.0 33.0 31.0 NI NS
Oct-00 NR 30 30.0 ND ND ND ND ND NI NS
Apr-01 NR 30 ND ND ND ND ND ND NI NS
Oct-01 NR 30 ND ND ND ND ND ND NI NS
Jun-02 NR 30 ND ND ND ND ND ND NI NS
Nov-02 NR 30 ND ND ND ND ND ND NI NS
Jun-03 NR 30 ND ND ND ND ND ND NI NS
Dec-03 NR 30 ND ND ND ND ND ND NI ND
Jun-04 NR 30 ND ND ND ND ND ND NI ND
Dec-04 NR 30 ND ND ND ND ND ND NI ND
Jun-05 NR 30 ND ND ND ND ND ND NI ND
Dec-05 NR 30 ND ND ND ND ND ND NI ND

28-Jun-06 NR 30 ND ND ND ND ND ND NI ND
29-Dec-06 NR 6 ND ND ND ND ND ND NI ND
12-Jul-07 NR 6 ND ND ND ND ND ND NI ND

GWPS = 1.4 ug/L (10/23/07) 19-Dec-07 NR 6 ND ND ND ND ND ND ND ND
08-Jul-08 NR 6 ND ND ND ND ND ND NS ND
17-Dec-08 2.6 6.0 ND ND ND ND ND ND NS ND
09-Jul-09 2.6 6.0 ND ND ND ND ND ND ND ND
16-Dec-09 2.6 6.0 ND ND ND ND ND ND NS ND

NC 2B = NE (03/24/10) 24-Jun-10 2.6 6.0 ND ND ND 2.9 J ND ND NS ND
GWPS = 1 ug/L (8/1/10) 13-Dec-10 2.6 6.0 ND ND 3.0 J ND 2.8 J ND NS ND

20-Jun-11 5.0 6.0 ND ND ND ND 6.0 ND NS ND
05-Dec-11 5.0 6.0 ND ND ND ND ND ND NS ND
11-Jun-12 5.0 6.0 ND ND ND ND ND ND NS ND
12-Dec-12 5.0 6.0 ND ND ND ND ND ND NS ND

Arsenic Sep-94 NR 10 ND ND ND ND ND ND NI NS
Dec-94 NR 10 ND ND ND ND ND ND NI NS
Feb-95 NR 10 ND ND ND ND ND ND NI NS
Mar-95 NR 10 ND ND ND ND ND ND NI NS
Nov-95 NR 10 ND ND ND ND ND ND NI NS
May-96 NR 10 ND ND ND ND ND ND NI NS
Nov-96 NR 10 ND ND ND ND ND ND NI NS
Jun-97 NR 10 6.0 J 15.0 ND ND ND ND NI NS
Dec-97 NR 10 ND 5.0 J ND ND ND ND NI NS
May-98 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND ND ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 2.0 J ND ND ND ND ND NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 50 ug/L (10/23/07) 19-Dec-07 NR 10 ND 4.1 J ND ND ND ND ND ND
08-Jul-08 NR 10 ND 4.9 J ND ND ND ND NS ND
17-Dec-08 2.7 10.0 ND ND ND ND ND ND NS ND
09-Jul-09 2.7 10.0 ND 13.5 10.9 5.6 J ND 4.0 J ND ND
16-Dec-09 2.7 10.0 ND 10.6 6.4 J 5.0 J ND 3.6 J NS ND

NC 2L = 10 ug/L (02/05/10) 24-Jun-10 2.7 10.0 ND 11.8 8.1 J 8.2 J 3.3 J 3.1 J NS ND
Resample  > 12-Aug-10 2.7 10.0 NS NS 7.2 J NS NS NS NS ND
Resample  > 31-Aug-10 2.7 10.0 NS 15.4 NS NS NS NS NS ND

13-Dec-10 2.7 10.0 ND 4.9 J 2.7 J 5.4 J ND ND NS ND
20-Jun-11 5.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 5.0 10.0 ND ND ND ND ND ND NS ND
11-Jun-12 5.0 10.0 ND 5.4 J ND ND ND ND NS ND
12-Dec-12 5.0 10.0 ND ND ND ND ND ND NS ND

Constituent Background Downgradient
Blanks

Concentration (µg/L)

DL RL
Date
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Barium Sep-94 NR 500 ND 270 ND ND 830 860 NI NS
Dec-94 NR 500 ND ND ND ND ND ND NI NS
Feb-95 NR 500 ND ND ND ND 510 ND NI NS
Mar-95 NR 500 ND ND ND ND ND ND NI NS
Nov-95 NR 500 ND ND ND ND ND ND NI NS
May-96 NR 500 ND ND ND ND ND ND NI NS
Nov-96 NR 500 ND 82.0 30.0 ND 15.0 ND NI NS
Jun-97 NR 500 200 320 37.0 17.0 210 31.0 NI NS
Dec-97 NR 500 61.0 180 43.0 46.0 220 33.0 NI NS
May-98 NR 500 30.0 150 45.0 13.0 180 22.0 NI NS
Nov-98 NR 500 48.0 120 42.0 ND 380 12.0 NI NS
Jul-99 NR 500 ND ND ND ND ND ND NI NS

Nov-99 NR 500 ND ND ND ND ND ND NI NS
May-00 NR 500 ND ND ND ND ND ND NI NS
Oct-00 NR 500 ND ND ND ND ND ND NI NS
Apr-01 NR 500 ND ND ND ND ND ND NI NS
Oct-01 NR 500 ND ND ND ND ND ND NI NS
Jun-02 NR 500 ND ND ND ND ND ND NI NS
Nov-02 NR 500 ND ND ND ND ND ND NI NS
Jun-03 NR 500 ND ND ND ND ND ND NI NS
Dec-03 NR 500 ND ND ND ND ND ND NI ND
Jun-04 NR 500 ND ND ND ND ND ND NI ND
Dec-04 NR 500 ND ND ND ND ND ND NI ND
Dec-04 NR 500 ND ND ND ND ND ND NI ND
Jun-05 NR 500 ND ND ND ND ND ND NI ND
Dec-05 NR 500 ND ND ND ND ND ND NI ND

28-Jun-06 NR 500 ND ND ND ND ND ND NI ND
29-Dec-06 NR 100 5.2 J 120 64.9 1.5 J 64.1 1.8 J NI 0.20 J
12-Jul-07 NR 100 2.5 J 129 65.7 J 1.1 J 77.0 J 1.3 J NI ND

NC 2L = 2,000 ug/L (10/23/07) 19-Dec-07 NR 100 2.8 B 99.2 50.0 B 1.4 B 49.6 B 1.7 B 87.8 11.7
08-Jul-08 NR 100 5.8 J 102 58.4 J 1.1 B 57.9 J 1.2 B NS 0.29 J
17-Dec-08 0.20 100 2.7 B 92.9 J 53.1 B 1.2 B 55.5 J 1.1 B NS 10.7 J
09-Jul-09 0.20 100 4.6 B 121 63.4 B 0.37 B 81.4 B 0.94 B 72.4 B 17.6 J
16-Dec-09 0.20 100 2.9 B 108 62.8 B 0.61 B 56.8 B 0.87 B NS 17.1 J

NC 2L = 700 ug/L (02/05/10) 24-Jun-10 0.20 100 2.5 B 115 B 61.1 B 1.6 B 93.5 B 1.4 B NS 27.3 J
13-Dec-10 0.20 100 4.3 B 122 67.9 J 1.3 B 90.6 J 1.5 B NS 12.1 J
20-Jun-11 5.00 100 ND 108 70.7 J ND 84.7 J ND NS ND
05-Dec-11 5.00 100 ND 118 73.0 J ND 90.6 J ND NS ND
11-Jun-12 5.00 100 ND 138 65.2 J ND 76.4 J ND 61.3 J ND
12-Dec-12 5.00 100 ND 113 64.7 J ND 73.6 J ND NS ND

Beryllium Sep-94 NR 2 ND ND ND ND ND ND NI NS
Dec-94 NR 2 ND ND ND ND 4.0 ND NI NS
Feb-95 NR 2 ND ND ND ND ND ND NI NS
Mar-95 NR 2 ND ND ND ND 2.0 ND NI NS
Nov-95 NR 2 ND ND ND ND ND ND NI NS
May-96 NR 2 ND ND ND ND 6.0 ND NI NS
Nov-96 NR 2 ND ND ND ND 3.0 ND NI NS
Jun-97 NR 2 2.0 3.0 ND ND 1.0 ND NI NS
Dec-97 NR 2 ND ND ND ND ND ND NI NS
May-98 NR 2 ND ND ND ND ND ND NI NS
Nov-98 NR 2 ND ND ND ND 2.0 ND NI NS
Jul-99 NR 2 ND ND ND ND ND ND NI NS

Nov-99 NR 2 ND ND ND ND ND ND NI NS
May-00 NR 2 ND ND ND ND ND ND NI NS
Oct-00 NR 2 ND ND ND ND ND ND NI NS
Apr-01 NR 2 ND 12.0 ND ND ND ND NI NS
Oct-01 NR 2 ND ND ND ND ND ND NI NS
Jun-02 NR 2 ND ND ND ND ND ND NI NS
Nov-02 NR 2 ND ND ND ND ND ND NI NS
Jun-03 NR 2 ND ND ND ND ND ND NI NS
Dec-03 NR 2 ND ND ND ND ND ND NI ND
Jun-04 NR 2 ND ND ND ND ND ND NI ND
Dec-04 NR 2 ND ND ND ND ND ND NI ND
Dec-04 NR 2 ND ND ND ND ND ND NI ND
Jun-05 NR 2 ND ND ND ND ND ND NI ND
Dec-05 NR 2 ND ND ND ND ND ND NI ND

28-Jun-06 NR 2 ND ND ND ND ND ND NI ND
29-Dec-06 NR 1 ND ND ND ND ND ND NI ND
12-Jul-07 NR 1 ND ND ND ND ND ND NI ND

GWPS = 4 ug/L (10/23/07) 19-Dec-07 NR 1 ND ND ND ND ND ND ND ND
08-Jul-08 NR 1 ND ND ND ND ND ND NS ND
17-Dec-08 0.10 1.0 ND ND ND ND 0.14 J ND NS ND
09-Jul-09 0.10 1.0 ND 0.18 J 0.22 J 0.17 J ND ND 0.23 J ND
16-Dec-09 0.10 1.0 ND 0.15 J 0.17 J 0.15 J 0.25 J ND NS ND

NC 2B = 6.5 ug/L (02/05/10) 24-Jun-10 0.10 1.0 ND ND 0.27 J 0.16 J ND ND NS ND
13-Dec-10 0.10 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 1.0 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 1.0 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 1.0 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 1.0 1.0 ND ND ND ND ND ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Cadmium Sep-94 NR 1 ND ND ND ND ND 4.0 NI NS
Dec-94 NR 1 ND ND ND ND ND ND NI NS
Feb-95 NR 1 ND ND ND ND ND ND NI NS
Mar-95 NR 1 ND ND ND ND ND ND NI NS
Nov-95 NR 1 ND ND ND ND ND ND NI NS
May-96 NR 1 ND ND ND ND ND ND NI NS
Nov-96 NR 1 ND ND ND ND ND ND NI NS
Jun-97 NR 1 ND 3.0 1.0 ND ND ND NI NS
Dec-97 NR 1 ND 2.0 ND ND ND ND NI NS
May-98 NR 1 ND ND ND ND ND ND NI NS
Nov-98 NR 1 ND ND ND ND ND ND NI NS
Jul-99 NR 1 ND ND ND ND ND ND NI NS

Nov-99 NR 1 ND 3.0 3.0 ND 2.0 ND NI NS
May-00 NR 1 5.0 ND ND ND ND ND NI NS
Oct-00 NR 1 ND 2.0 ND ND ND ND NI NS
Apr-01 NR 1 ND 11.0 ND ND ND ND NI NS
Oct-01 NR 1 ND ND ND ND ND ND NI NS
Jun-02 NR 1 ND 2.0 ND ND ND ND NI NS
Nov-02 NR 1 2.0 2.0 ND ND 2.0 ND NI NS
Jun-03 NR 1 ND ND ND ND ND ND NI NS
Dec-03 NR 1 ND 1.0 ND ND ND ND NI ND
Jun-04 NR 1 ND ND ND ND ND ND NI ND
Dec-04 NR 1 ND ND ND ND ND ND NI ND
Jun-05 NR 1 ND ND ND ND ND ND NI ND
Dec-05 NR 1 ND ND ND ND ND ND NI ND

28-Jun-06 NR 1 ND ND ND ND ND ND NI ND
29-Dec-06 NR 1 ND ND ND ND ND ND NI ND
12-Jul-07 NR 1 ND ND ND ND ND ND NI ND

NC 2L = 1.75 ug/L (10/23/07) 19-Dec-07 NR 1 ND ND ND ND ND ND ND ND
08-Jul-08 NR 1 ND ND ND ND ND ND NS ND
17-Dec-08 0.50 1.0 ND ND ND ND ND ND NS ND
09-Jul-09 0.50 1.0 ND 1.4 ND ND ND ND ND ND
16-Dec-09 0.50 1.0 ND ND ND ND ND ND NS ND

NC 2L = 2 ug/L (02/05/10) 24-Jun-10 0.50 1.0 ND ND ND ND ND ND NS ND
13-Dec-10 0.50 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 1.0 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 1.0 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 1.0 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 1.0 1.0 ND ND ND ND ND ND NS ND

Chromium Sep-94 NR 10 8.0 44.0 ND 6.0 48.0 80.0 NI NS
Dec-94 NR 10 14.0 ND ND ND 18.0 ND NI NS
Feb-95 NR 10 14.0 ND ND 10.0 ND ND NI NS
Mar-95 NR 10 ND ND ND ND ND ND NI NS
Nov-95 NR 10 13.0 13.0 ND ND ND ND NI NS
May-96 NR 10 33.0 ND ND ND ND ND NI NS
Nov-96 NR 10 3.0 ND ND ND ND 3.0 NI NS
Jun-97 NR 10 57.0 43.0 ND 3.0 2.0 6.0 NI NS
Dec-97 NR 10 29.0 ND ND ND ND ND NI NS
May-98 NR 10 10.0 3.0 ND ND 12.0 ND NI NS
Nov-98 NR 10 17.0 3.0 ND ND 5.0 ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND 12.0 ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND ND ND ND ND ND NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 50 ug/L (10/23/07) 19-Dec-07 NR 10 ND 2.0 B ND ND ND ND 1.1 B 1.4 J
08-Jul-08 NR 10 ND 0.54 J 0.58 J ND ND ND NS ND
17-Dec-08 0.40 10.0 0.73 J 1.8 J 0.96 J ND 0.96 J 0.70 J NS ND
09-Jul-09 0.40 10.0 1.2 J 2.4 J 1.1 J 1.6 J 0.68 J 0.53 J 4.8 J ND
16-Dec-09 0.40 10.0 1.3 J ND ND ND 0.95 J ND NS ND

NC 2L = 10 ug/L (02/05/10) 24-Jun-10 0.40 10.0 1.1 B 3.5 B 2.8 B 2.4 B 1.2 B 1.4 B NS 0.71 J
13-Dec-10 0.40 10.0 2.5 J 1.3 J 1.8 J 0.69 J 0.57 J 1.2 J NS ND
20-Jun-11 5.00 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 5.00 10.0 ND ND ND ND ND ND NS ND
11-Jun-12 5.00 10.0 ND 8.6 J ND ND ND ND ND ND
12-Dec-12 5.00 10.0 ND 5.2 J ND ND ND ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Cobalt Sep-94 NR 10 ND ND ND ND ND ND NI NS
Dec-94 NR 10 11.0 ND 13.0 16.0 22.0 ND NI NS
Feb-95 NR 10 20.0 14.0 ND 48.0 39.0 ND NI NS
Mar-95 NR 10 16.0 21.0 ND 29.0 121.0 ND NI NS
Nov-95 NR 10 20.0 21.0 ND ND 27.0 ND NI NS
May-96 NR 10 30.0 16.0 ND ND 122 ND NI NS
Nov-96 NR 10 6.0 13.0 ND 4.7 93.0 ND NI NS
Jun-97 NR 10 130 38.0 ND 6.0 45.0 3.0 NI NS
Dec-97 NR 10 32.0 21.0 ND 12.0 36.0 4.0 NI NS
May-98 NR 10 15.0 16.0 2.0 9.0 100 3.0 NI NS
Nov-98 NR 10 21.0 16.0 2.0 7.0 180 3.0 NI NS
Jul-99 NR 10 ND 16.0 ND ND 100 ND NI NS

Nov-99 NR 10 ND 15.0 ND ND 38.0 ND NI NS
May-00 NR 10 ND 17.0 ND ND 61.0 ND NI NS
Oct-00 NR 10 ND 15.0 ND ND ND ND NI NS
Apr-01 NR 10 ND 27.0 ND ND 74.0 ND NI NS
Oct-01 NR 10 ND 12.0 ND ND 47.0 ND NI NS
Jun-02 NR 10 ND 14.0 ND ND 251 ND NI NS
Nov-02 NR 10 ND 10.0 ND ND 57.0 ND NI NS
Jun-03 NR 10 ND 15.0 ND ND 75.0 ND NI NS
Dec-03 NR 10 ND 17.0 ND ND 52.0 ND NI ND
Jun-04 NR 10 ND 16.0 ND ND 31.0 ND NI ND
Dec-04 NR 10 ND 11.0 ND ND 46.0 ND NI ND
Jun-05 NR 10 ND 11.0 ND ND 43.0 ND NI ND
Dec-05 NR 10 ND 12.0 ND ND 30.0 ND NI ND

 NR 10 ND ND ND ND 72.5 ND NI ND
29-Dec-06 NR 10 ND 11.4 ND ND 37.5 ND NI ND
12-Jul-07 NR 10 ND 11.8 ND 2.7 58.4 ND NI ND

GWPS = 70 ug/L (10/23/07) 19-Dec-07 NR 10 2.5 B ND ND 2.0 B 103 2.6 B 8.0 B 1.8 J
08-Jul-08 NR 10 10.3 B 12.1 B 2.0 B 9.0 B 130 4.8 B NS 6.2 J
17-Dec-08 0.60 10.0 2.1 B 11.8 B 2.3 B 3.6 B 43.7 1.6 B NS 2.5 J
09-Jul-09 0.60 10.0 ND 6.2 J ND ND 100 ND 2.2 J ND
16-Dec-09 0.60 10.0 ND 4.7 J ND ND 6.6 J ND NS ND
24-Jun-10 0.60 10.0 ND 16.3 ND ND 25.0 ND NS ND

GWPS = 1 ug/L (10/23/07) 13-Dec-10 0.60 10.0 2.5 B 15.5 ND ND {129} {ND} NS 1.6 {1.0 J} J
20-Jun-11 5.0 10.0 ND 14.2 ND ND 81.8 ND NS ND
05-Dec-11 5.0 10.0 ND 12.7 ND ND 146 ND NS ND

Resample  > 25-Jan-12 5.0 10.0 NS NS NS NS 47.5 NS NS ND
11-Jun-12 5.0 10.0 ND 14.2 ND ND 101.0 ND ND ND
12-Dec-12 5.0 10.0 ND 11.3 ND ND 113 ND NS ND

Copper Sep-94 NR 200 ND ND ND ND ND 660 NI NS
Dec-94 NR 200 ND ND ND ND ND ND NI NS
Feb-95 NR 200 ND ND ND ND ND ND NI NS
Mar-95 NR 200 ND ND ND ND ND ND NI NS
Nov-95 NR 200 ND ND ND ND ND ND NI NS
May-96 NR 200 ND ND ND ND ND ND NI NS
Nov-96 NR 200 ND ND 32.0 13.0 100 ND NI NS
Jun-97 NR 200 34.0 350 13.0 37.0 28.0 77.0 NI NS
Dec-97 NR 200 19.0 72.0 14.0 88.0 15.0 34.0 NI NS
May-98 NR 200 12.0 48.0 380 41.0 53.0 28.0 NI NS
Nov-98 NR 200 10.0 ND 410 28.0 53.0 14.0 NI NS
Jul-99 NR 200 ND ND ND ND ND ND NI NS

Nov-99 NR 200 ND ND ND ND ND ND NI NS
May-00 NR 200 ND ND ND ND ND ND NI NS
Oct-00 NR 200 ND ND ND ND ND ND NI NS
Apr-01 NR 200 ND ND ND ND ND ND NI NS
Oct-01 NR 200 ND ND ND ND ND ND NI NS
Jun-02 NR 200 ND ND ND ND ND ND NI NS
Nov-02 NR 200 ND ND ND ND ND ND NI NS
Jun-03 NR 200 ND ND ND ND ND ND NI NS
Dec-03 NR 200 ND ND ND ND ND ND NI ND
Jun-04 NR 200 ND ND ND ND ND ND NI ND
Dec-04 NR 200 ND ND ND ND ND ND NI ND
Jun-05 NR 200 ND ND ND ND ND ND NI ND
Dec-05 NR 200 ND ND ND ND ND ND NI ND

28-Jun-06 NR 200 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND ND 11.3 5.50 J 10.4 1.90 B NI 0.60 J
12-Jul-07 NR 10 ND ND 13.4 7.90 2.6 J ND NI ND

NC 2L = 1,000 ug/L (10/23/07) 19-Dec-07 NR 10 2.0 B ND 8.6 B 3.8 B 7.0 B 0.73 B 5.8 B 9.8
08-Jul-08 NR 10 0.64 J ND 12.1 3.7 J 8.5 J ND NS ND
17-Dec-08 0.30 10.0 0.80 J 13.6 10.2 3.9 J 11.9 0.37 J NS ND
09-Jul-09 0.30 10.0 ND ND 6.3 J ND 5.7 J ND 8.8 J ND
16-Dec-09 0.30 10.0 ND ND 9.2 J 1.6 J 5.7 J ND NS ND
24-Jun-10 0.30 10.0 ND ND 10 1.2 J 5.1 J ND NS ND
13-Dec-10 0.30 10.0 1.1 B ND 13.6 5.8 J 5.6 J 0.59 B NS 0.49 J
20-Jun-11 5.0 10.0 ND ND 15.3 8.1 J 8.7 J ND NS ND
05-Dec-11 5.0 10.0 ND ND 16.9 10.0 J 7.6 J ND NS ND
11-Jun-12 5.0 10.0 ND 10.7 12.2 6.3 J 7.4 J ND ND ND
12-Dec-12 5.0 10.0 ND ND 11.6 8.5 J 10.4 ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Lead Sep-94 NR 10 ND 13.0 ND ND 30.0 36.0 NI NS
Dec-94 NR 10 11.0 ND ND ND 36.0 ND NI NS
Feb-95 NR 10 ND ND ND 10.0 37.0 ND NI NS
Mar-95 NR 10 ND ND ND ND 44.0 ND NI NS
Nov-95 NR 10 ND ND ND ND ND ND NI NS
May-96 NR 10 ND ND ND ND 42.0 ND NI NS
Nov-96 NR 10 ND ND ND ND 13.0 ND NI NS
Jun-97 NR 10 20.0 29.0 ND ND 13.0 ND NI NS
Dec-97 NR 10 8.0 14.0 ND 5.0 14.0 ND NI NS
May-98 NR 10 ND 6.0 ND 6.0 21.0 ND NI NS
Nov-98 NR 10 5.0 ND ND ND 58.0 ND NI NS
Jul-99 NR 10 ND 12.0 14.0 ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND ND ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 11.0 ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND 12.0 ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND ND ND ND ND 2.1 J NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 15 ug/L (10/23/07) 19-Dec-07 NR 10 ND ND ND ND ND ND ND ND
08-Jul-08 NR 10 ND ND ND ND ND ND NS ND
17-Dec-08 4.0 10.0 ND ND ND ND ND ND NS ND
09-Jul-09 4.0 10.0 ND ND ND ND ND ND ND ND
16-Dec-09 4.0 10.0 ND ND ND ND ND ND NS ND
24-Jun-10 4.0 10.0 ND ND ND ND ND ND NS ND
13-Dec-10 4.0 10.0 ND ND ND ND ND ND NS ND
20-Jun-11 5.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 5.0 10.0 ND ND ND ND ND ND NS ND
11-Jun-12 5.0 10.0 ND ND ND ND ND ND ND ND
12-Dec-12 5.0 10.0 ND ND ND ND ND ND NS ND

Mercury Dec-97 NR 0.5 ND ND ND ND ND ND NI NS
Nov-98 NR 0.5 ND ND ND ND ND ND NI NS
Nov-99 NR 0.5 ND 0.59 0.65 0.65 0.76 ND NI NS
May-00 NR 0.5 NS ND ND ND ND NS NI NS
Oct-00 NR 0.5 NS ND ND ND ND NS NI NS
Apr-01 NR 0.5 NS ND ND ND ND NS NI NS
Jun-02 NR 0.5 NS ND ND ND ND NS NI NS
Jun-03 NR 0.5 NS ND ND ND ND NS NI NS
Dec-03 NR 0.5 NS NS NS NS NS NS NI NS
Jun-04 NR 0.5 ND ND ND ND ND ND NI ND
Dec-04 NR NR NS NS NS NS NS NS NI NS
Jun-05 NR 0.5 ND ND ND ND ND ND NI ND
Dec-05 NR NR NS NS NS NS NS NS NI NS

28-Jun-06 NR 2 ND ND ND ND ND ND NI ND
29-Dec-06 NR NR NS NS NS NS NS NS NI NS
12-Jul-07 NR 0.2 ND ND ND ND ND ND NI ND

NC 2L = 1.05 ug/L (10/23/07) 19-Dec-07 NR NR NS NS NS NS NS NS ND NS
08-Jul-08 NR 0.2 ND ND ND ND ND ND NS ND
17-Dec-08 NR NR NS NS NS NS NS NS NS NS
09-Jul-09 0.070 0.2 ND ND ND ND ND ND NS ND
16-Dec-09 NR NR NS NS NS NS NS NS NS NS

NC 2L = 1 ug/L (02/05/10) 24-Jun-10 0.070 0.20 ND ND ND ND ND 0.098 J NS ND
13-Dec-10 NR NR NS NS NS NS NS NS NS NS
20-Jun-11 0.10 0.20 ND ND ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 0.10 0.20 ND ND ND ND ND ND ND ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Nickel Sep-94 NR 50 ND ND ND ND ND ND NI NS
Dec-94 NR 50 ND ND ND ND ND ND NI NS
Feb-95 NR 50 ND 72 ND ND ND ND NI NS
Mar-95 NR 50 ND 100 ND ND ND ND NI NS
Nov-95 NR 50 ND 61.0 ND ND ND ND NI NS
May-96 NR 50 ND 85.0 ND ND ND ND NI NS
Nov-96 NR 50 ND 72.0 ND ND ND ND NI NS
Jun-97 NR 50 75 98.0 ND ND ND ND NI NS
Dec-97 NR 50 ND 89.0 ND ND ND ND NI NS
May-98 NR 50 ND 91.0 ND ND ND ND NI NS
Nov-98 NR 50 ND 83.0 ND ND ND ND NI NS
Jul-99 NR 50 ND 109 ND ND ND ND NI NS

Nov-99 NR 50 ND 122 ND ND ND ND NI NS
May-00 NR 50 ND 104 ND ND ND ND NI NS
Oct-00 NR 50 ND 93.0 ND ND ND ND NI NS
Apr-01 NR 50 ND 107 ND ND ND ND NI NS
Oct-01 NR 50 ND 92.0 ND ND ND ND NI NS
Jun-02 NR 50 ND 98.0 ND ND ND ND NI NS
Nov-02 NR 50 ND 74.0 ND ND ND ND NI NS
Jun-03 NR 50 ND 85.0 ND ND ND ND NI NS
Dec-03 NR 50 ND 100 ND ND ND ND NI ND
Jun-04 NR 50 ND 120 (81.0) ND ND ND ND NI ND
Dec-04 NR 50 ND 100 ND ND ND ND NI ND
Jun-05 NR 50 ND 150 (92.0) ND ND ND ND NI ND
Dec-05 NR 50 ND 96.0 ND ND ND ND NI ND

28-Jun-06 NR 50 ND 88.7 ND ND ND ND NI ND
29-Dec-06 NR 50 ND 94.7 30.1 14.2 8.9 J ND NI ND
12-Jul-07 NR 50 ND 99.0 30.6 J 13.9 J 13.7 J ND NI ND

NC 2L = 100 ug/L (10/23/07) 19-Dec-07 NR 50 ND 83.4 23.7 11.0 18.3 ND 11.4 ND
08-Jul-08 NR 50 ND 76.0 28.1 J 11.5 J 27.0 J ND NS ND
17-Dec-08 1.7 50.0 ND 75.5 27.8 J 12.2 J 11.0 B ND NS 2.4 J
09-Jul-09 1.7 50.0 2.2 J 93.5 29.4 J 11.7 J 23.2 J ND 13.1 J ND
16-Dec-09 1.7 50.0 ND 81.2 28.2 J 11.8 B 2.6 B ND NS 3.0 J
24-Jun-10 1.7 50.0 ND 76.3 19.7 J 9.0 J 7.0 J 4.5 J NS ND
13-Dec-10 1.7 50.0 ND 83.0 23.5 J 6.8 B 20.7 J ND NS 2.7 J
20-Jun-11 5.0 50.0 ND 78.8 30.1 J 11.2 J 15.3 J ND NS ND
05-Dec-11 5.0 50.0 ND 89.1 32.8 J 11.7 J 24.3 J ND NS ND
11-Jun-12 5.0 50.0 ND 91.8 28.9 J 10.0 J 17.3 J ND ND ND
12-Dec-12 5.0 50.0 ND 91.8 29.2 J 9.3 J 21.1 J ND NS ND

Selenium Sep-94 NR 20 ND ND ND ND ND ND NI NS
Dec-94 NR 20 ND ND ND ND ND ND NI NS
Feb-95 NR 20 ND ND ND ND ND ND NI NS
Mar-95 NR 20 ND ND ND ND ND ND NI NS
Nov-95 NR 20 ND ND ND ND ND ND NI NS
May-96 NR 20 ND ND ND ND ND ND NI NS
Nov-96 NR 20 ND ND ND ND ND ND NI NS
Jun-97 NR 20 ND ND ND ND ND ND NI NS
Dec-97 NR 20 ND ND ND ND ND ND NI NS
May-98 NR 20 ND ND ND ND ND ND NI NS
Nov-98 NR 20 ND ND ND ND ND ND NI NS
Jul-99 NR 20 ND ND ND ND 36.0 ND NI NS

Nov-99 NR 20 ND ND ND ND ND ND NI NS
May-00 NR 20 ND ND ND ND ND ND NI NS
Oct-00 NR 20 ND ND ND ND ND ND NI NS
Apr-01 NR 20 ND ND ND ND ND ND NI NS
Oct-01 NR 20 ND ND ND ND ND ND NI NS
Jun-02 NR 20 ND ND ND ND ND ND NI NS
Nov-02 NR 20 ND ND ND ND ND ND NI NS
Jun-03 NR 20 ND ND ND ND ND ND NI NS
Dec-03 NR 20 ND ND ND ND ND ND NI ND
Jun-04 NR 20 ND ND ND ND ND ND NI ND
Dec-04 NR 20 ND ND ND ND ND ND NI ND
Jun-05 NR 20 ND ND ND ND ND ND NI ND
Dec-05 NR 20 ND ND ND ND ND ND NI ND

28-Jun-06 NR 20 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND ND ND ND ND ND NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 50 ug/L (10/23/07) 19-Dec-07 NR 10 ND 11.5 ND ND ND ND ND ND
08-Jul-08 NR 10 ND ND ND ND ND ND NS ND
17-Dec-08 3.8 10.0 4.8 B 5.1 B 4.8 B ND ND ND NS 4.9 J
09-Jul-09 3.8 10.0 ND ND 4.2 J ND ND ND ND ND
16-Dec-09 3.8 10.0 ND ND ND 5.1 J ND ND NS ND

NC 2L = 20 ug/L (02/05/10) 24-Jun-10 3.8 10.0 ND ND ND ND ND ND NS ND
13-Dec-10 3.8 10.0 ND ND ND ND ND ND NS ND
20-Jun-11 10.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 10.0 10.0 ND ND ND ND ND ND NS ND
11-Jun-12 10.0 10.0 ND ND ND ND ND ND ND ND
12-Dec-12 10.0 10.0 ND ND ND ND ND ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Silver Sep-94 NR 10 ND ND ND ND ND ND NI NS
Dec-94 NR 10 ND ND ND ND ND ND NI NS
Feb-95 NR 10 ND ND ND ND ND ND NI NS
Mar-95 NR 10 ND ND ND ND ND ND NI NS
Nov-95 NR 10 ND ND ND ND ND ND NI NS
May-96 NR 10 ND ND ND ND ND ND NI NS
Nov-96 NR 10 ND ND ND ND ND ND NI NS
Jun-97 NR 10 ND ND ND ND ND ND NI NS
Dec-97 NR 10 ND 8.0 ND ND ND 3 NI NS
May-98 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND 15.0 ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND ND ND ND ND ND NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 17.5 ug/L (10/23/07) 19-Dec-07 NR 10 ND 0.57 J 0.60 J 0.55 J ND 0.33 J ND ND
08-Jul-08 NR 10 ND 2.7 J 2.3 J 1.1 J 0.22 J 0.69 J NS 0.12 J
17-Dec-08 0.10 10.0 0.13 J 1.8 J 1.4 J 0.85 J 0.12 J 0.51 J NS ND
09-Jul-09 0.10 10.0 ND 0.84 J 0.63 J 0.45 J ND 0.11 J ND ND
16-Dec-09 0.10 10.0 0.12 J 2.0 J 1.6 J 1.0 J 0.12 J 0.52 J NS ND

NC 2L = 20 ug/L (02/05/10) 24-Jun-10 0.10 10.0 ND 0.38 J 0.33 J 0.35 J ND ND NS ND
13-Dec-10 0.10 10.0 0.15 B 1.3 J 0.99 J 0.45 B {ND} {ND} NS 0.21 {0.19 J} J
20-Jun-11 5.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 5.0 10.0 ND ND ND ND ND ND NS ND
11-Jun-12 5.0 10.0 ND ND ND ND ND ND ND ND
12-Dec-12 5.0 10.0 ND ND ND ND ND ND NS ND

Thallium Sep-94 NR 10 ND ND ND ND ND ND NI NS
Dec-94 NR 10 ND ND ND ND ND ND NI NS
Feb-95 NR 10 ND ND ND ND ND ND NI NS
Mar-95 NR 10 ND ND ND ND ND ND NI NS
Nov-95 NR 10 ND ND ND ND ND ND NI NS
May-96 NR 10 ND ND ND ND ND ND NI NS
Nov-96 NR 10 ND ND ND ND ND ND NI NS
Jun-97 NR 10 ND 3.0 ND ND ND ND NI NS
Dec-97 NR 10 ND ND ND ND ND ND NI NS
May-98 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND ND ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND 10 J (ND) ND ND ND ND NI ND
Jun-05 NR 10 ND 22.0 (30.0) 13.0 (24.0) ND ND ND NI ND
Dec-05 NR 10 ND 23.0 20.0 ND ND ND NI ND

28-Jun-06 NR 10 ND 25.7 12.6 ND ND ND NI ND
29-Dec-06 NR 6 ND ND ND ND ND ND NI ND
12-Jul-07 NR 5.5 ND ND ND ND ND ND NI ND

GWPS = 0.28 ug/L (10/23/07) 19-Dec-07 NR 5.5 ND 4.0 J ND ND ND ND ND ND
08-Jul-08 NR 5.5 ND ND ND ND ND ND NS ND
17-Dec-08 3.0 5.5 ND 3.2 J 3.2 J ND ND ND NS ND
09-Jul-09 3.0 5.5 ND ND ND 4.1 J ND ND ND ND
16-Dec-09 3.0 5.5 ND ND ND ND ND ND NS ND
24-Jun-10 3.0 5.5 ND ND 5.2 J 3.1 J ND ND NS ND

GWPS = 0.2 ug/L (10/1/10) 13-Dec-10 3.0 5.5 ND ND 7.7 ND ND ND NS ND
20-Jun-11 5.4 5.5 ND ND ND ND ND ND NS ND
05-Dec-11 5.4 5.5 ND ND ND ND ND ND NS ND
11-Jun-12 5.4 5.5 ND ND ND ND ND ND ND ND
12-Dec-12 5.4 5.5 ND ND ND ND ND ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Tin Dec-97 NR 100 ND ND ND ND ND ND NI NS
Nov-98 NR 100 ND ND ND ND ND ND NI NS
Nov-99 NR 100 ND ND ND ND ND ND NI NS
Oct-00 NR 100 NS ND ND ND ND NS NI NS
Apr-01 NR 100 NS ND ND ND ND NS NI NS
Oct-01 NR 100 NS NS NS NS NS NS NI NS
Jun-02 NR 100 ND ND ND ND ND ND NI NS
Nov-02 NR 100 NS NS NS NS NS NS NI NS
Jun-03 NR 100 ND 149 127 ND ND ND NI NS
Dec-03 NR 100 ND ND ND ND ND ND NI ND
Jun-04 NR 100 ND ND ND ND ND ND NI ND
Dec-04 NR 100 ND ND ND ND ND ND NI ND
Jun-05 NR 100 ND ND ND ND ND ND NI ND
Dec-05 NR 100 ND ND ND ND ND ND NI ND

28-Jun-06 NR 100 ND ND ND ND ND ND NI ND
29-Dec-06 NR 100 ND 41.1 14.4 3.2 J ND ND NI ND
12-Jul-07 NR 100 ND 35.2 J 13.9 J 5.2 J ND ND NI ND

NC 2L = NE ug/L (10/23/07) 19-Dec-07 NR 100 ND 33.6 7.4 ND ND ND ND ND
08-Jul-08 NR 100 4.4 J 28.6 J 15.1 J 5.4 J 3.0 J 3.6 J NS ND
17-Dec-08 1.8 100 ND 22.5 J 9.2 J ND ND ND NS ND
09-Jul-09 1.8 100 ND 21.4 J 8.6 J ND ND ND NS ND
16-Dec-09 1.8 100 ND 26.3 J 10.7 J ND ND ND NS ND

GWPS = 2100 ug/L (02/05/10) 24-Jun-10 1.8 100 ND 23.4 J 10.7 J 3.2 J 2.2 J 1.9 J NS ND
13-Dec-10 1.8 100 ND 30.3 J 12.1 J 5.8 J ND ND NS ND
20-Jun-11 5.0 100 ND 26.8 J 13.8 J ND ND ND NS ND
5-Dec-11 5.0 100 ND 25.8 J 13.9 J ND ND ND NS ND
11-Jun-12 5.0 100 ND 22.2 J 9.0 J ND ND ND ND ND
12-Dec-12 5.0 100 ND 30.0 J 13.2 J ND ND ND NS ND

Vanadium Sep-94 NR 40 ND ND ND ND ND 130 NI NS
Dec-94 NR 40 63.0 ND ND 45.0 ND ND NI NS
Feb-95 NR 40 ND ND ND ND ND ND NI NS
Mar-95 NR 40 41.0 ND ND 45.0 ND ND NI NS
Nov-95 NR 40 ND ND ND ND ND ND NI NS
May-96 NR 40 83.0 ND ND ND ND ND NI NS
Nov-96 NR 40 7.0 17 ND 21.0 ND ND NI NS
Jun-97 NR 40 450 560 ND 19.0 ND ND NI NS
Dec-97 NR 40 62.0 88.0 ND 41.0 ND 10.0 NI NS
May-98 NR 40 25.0 15.0 ND 10.0 5.0 ND NI NS
Nov-98 NR 40 33.0 29.0 5.0 16.0 9.0 5.0 NI NS
Jul-99 NR 40 ND ND ND ND ND ND NI NS

Nov-99 NR 40 ND ND ND ND ND ND NI NS
May-00 NR 40 ND ND ND ND ND ND NI NS
Oct-00 NR 40 ND ND ND ND ND ND NI NS
Apr-01 NR 40 ND ND ND ND ND ND NI NS
Oct-01 NR 40 ND ND ND ND ND ND NI NS
Jun-02 NR 40 ND ND ND ND ND ND NI NS
Nov-02 NR 40 ND ND ND ND ND ND NI NS
Jun-03 NR 40 ND ND ND ND ND ND NI NS
Dec-03 NR 40 ND ND ND ND ND ND NI ND
Jun-04 NR 40 ND ND ND ND ND ND NI ND
Dec-04 NR 40 ND ND ND ND ND ND NI ND
Jun-05 NR 40 ND ND ND ND ND ND NI ND
Dec-05 NR 40 ND ND ND ND ND ND NI ND

28-Jun-06 NR 40 ND ND ND ND ND ND NI ND
29-Dec-06 NR 25 2.7 J ND ND 14.5 ND 1.0 J NI ND
12-Jul-07 NR 25 ND ND ND 19.4 J ND ND NI ND

GWPS = 3.5 ug/L (10/23/07) 19-Dec-07 NR 25 2.2 B 2.2 B ND 15.7 J 3.0 B 1.2 B 4.0 J 0.62 J
08-Jul-08 NR 25 2.6 J 2.4 J ND 14.6 J 1.4 J 1.2 J NS 0.20 J
17-Dec-08 0.20 25.0 1.9 B 2.3 B ND 13.9 J 2.5 B 1.2 B NS 0.76 J
09-Jul-09 0.20 25.0 3.9 B 9.7 J 2.5 B 18.4 J 2.9 B 2.2 B 8.5 J 1.30 J
16-Dec-09 0.20 25.0 2.0 B 4.4 J 1.3 B 14.0 J 2.2 B 1.5 B NS 0.53 J
24-Jun-10 0.20 25.0 1.8 J 4.4 J 1.5 J 13.3 J 2.2 J 1.3 J NS ND

GWPS = 0.3 ug/L (10/1/10) 13-Dec-10 0.20 25.0 3.2 J 3.6 J 0.35 B 16.6 J 1.8 B 1.0 B NS 0.36 J
20-Jun-11 5.0 25.0 ND ND ND 14.5 J ND ND NS ND
5-Dec-11 5.0 25.0 ND ND ND 13.5 J ND ND NS ND
11-Jun-12 5.0 25.0 ND 18.0 J ND 12.3 J ND ND ND ND
12-Dec-12 5.0 25.0 ND ND ND 13.6 J ND ND NS ND
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TABLE  6:
HISTORICAL INORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Constituent Background Downgradient

Blanks

Concentration (µg/L)

DL RL
Date

Zinc Sep-94 NR 50 110 160 ND ND 320 430 NI NS
Dec-94 NR 50 132 ND ND 70 164 ND NI NS
Feb-95 NR 50 144 89 ND 91 79 74 NI NS
Mar-95 NR 50 67 ND ND ND 111 ND NI NS
Nov-95 NR 50 ND 50 ND ND ND ND NI NS
May-96 NR 50 136 ND ND ND 122 ND NI NS
Nov-96 NR 50 79.0 48.0 28.0 ND 38.0 ND NI NS
Jun-97 NR 50 370 410 33.0 39.0 36.0 69.0 NI NS
Dec-97 NR 50 140 110 11.0 45.0 34.0 30.0 NI NS
May-98 NR 50 70.0 63.0 23.0 31.0 47.0 34.0 NI NS
Nov-98 NR 50 61.0 33.0 21.0 17.0 53.0 10.0 NI NS
Jul-99 NR 50 ND ND ND ND ND ND NI NS

Nov-99 NR 50 ND ND ND ND ND ND NI NS
May-00 NR 50 ND ND ND ND ND ND NI NS
Oct-00 NR 50 ND ND ND ND ND ND NI NS
Apr-01 NR 50 ND ND ND ND ND ND NI NS
Oct-01 NR 50 ND ND ND ND ND ND NI NS
Jun-02 NR 50 ND ND ND ND 382 ND NI NS
Nov-02 NR 50 ND ND ND ND ND ND NI NS
Jun-03 NR 50 ND ND ND ND ND ND NI NS
Dec-03 NR 50 ND ND ND ND ND ND NI ND
Jun-04 NR 50 ND ND ND ND ND ND NI ND
Dec-04 NR 50 ND ND ND 66.0 ND ND NI ND
Jun-05 NR 50 ND 54.0 56.0 ND ND ND NI ND
Dec-05 NR 50 ND ND ND ND ND ND NI ND

28-Jun-06 NR 50 ND ND ND ND ND ND NI ND
29-Dec-06 NR 50 8.0 J ND ND 4.1 J 4.3 J 4.1 J NI ND
12-Jul-07 NR 10 9.6 J ND ND ND ND ND NI ND

NC 2L = 1,050 ug/L (10/23/07) 19-Dec-07 NR 10 4.3 B 14.3 B 6.3 B ND ND ND 2.4 B 102
08-Jul-08 NR 10 5.9 B ND ND ND 4.1 B ND NS 1.2 J
17-Dec-08 0.40 10.0 2.4 B 6.3 J ND ND 4.6 J 0.60 B NS 0.49 J
09-Jul-09 0.40 10.0 3.4 B ND ND ND ND ND 6.1 B 1.6 J
16-Dec-09 0.40 10.0 4.6 B ND ND ND 7.4 B ND NS 7.7 J

NC 2L = 1,000 ug/L (02/05/10) 24-Jun-10 0.40 10.0 0.58 J ND ND ND ND 1.3 J NS ND
13-Dec-10 0.40 10.0 4.5 B ND ND ND ND ND NS 6.7 J
20-Jun-11 10.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 10.0 10.0 ND ND ND ND ND ND NS 12.4
11-Jun-12 10.0 10.0 ND 20.9 ND ND ND ND ND ND
12-Dec-12 10.0 10.0 ND ND ND ND ND ND NS ND

Cyanide 09-Jul-09 5.0 10 ND ND ND ND 46.9 ND ND ND
Resample  > 28-Sep-09 5.0 10 NS NS NS NS ND NS NS ND

NC 2L = 70 ug/L (10/23/07) 16-Dec-09 NR NR NS NS NS NS NS NS NS NS
24-Jun-10 5.0 10.0 ND ND ND ND ND ND NS ND
13-Dec-10 NR NR NS NS NS NS NS NS NS NS

Resample  > 20-Jun-11 5.0 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 5.0 10.0 ND 6.4 J ND ND 8.7 J ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Notes:
1.  All concentrations are in micrograms per liter (mg/L).
2.  RL = Laboratory reporting limit (NC SWSL from October 2007 to present).
3.  ND = Not detected above laboratory reporting limit.
4.  B = Blank-qualified data; result is expected to be biased high based on concentrations in the blanks
5.  NC 2L = North Carolina 2L Groundwater Standards.
6.  GWPS = Groundwater Protection Standards.
7.  When the NC 2L has not been established, the GWPS will be used.
8.  Shaded values for groundwater are above the NC 2L Groundwater Standards or Groundwater Protection Standards.
7.  Shaded values for surface water are above the NC 2B Surface Water Standards (NC2B) or National Criteria per EPA (EPA NC).
9.  DL = Laboratory detection limit.
10.  J = Estimated value between the DL and the RL
11.  NI = Well/Piezometer not installed.
12.  NS = Not sampled.
13.  NR = Not Reported.
14.  DRY = Monitoring well or surface water point considered to be dry.
15.  Surface waters are classified as WS-IV/NSW (WS, human health, and fresh-water aquatic life).
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
Acetone Sep-94 NR 100 ND ND ND ND ND ND NI NS

Dec-94 NR 100 ND ND ND ND ND ND NI NS
Feb-95 NR 100 ND ND ND ND ND ND NI NS
Mar-95 NR 100 ND ND ND ND ND ND NI NS

 Nov-95 NR 100 ND ND ND ND ND ND NI NS
May-96 NR 100 ND ND ND ND ND ND NI NS
Nov-96 NR 100 ND ND ND ND ND ND NI NS
Jun-97 NR 100 ND ND ND ND ND ND NI NS
Dec-97 NR 100 ND ND ND ND ND ND NI NS
May-98 NR 100 ND ND ND ND ND ND NI NS
Nov-98 NR 100 ND ND ND ND ND ND NI NS
Jul-99 NR 100 ND ND ND ND ND ND NI NS

Nov-99 NR 100 ND ND ND ND ND ND NI NS
May-00 NR 100 ND ND ND ND ND ND NI NS
Oct-00 NR 100 ND ND ND ND ND ND NI NS
Apr-01 NR 100 ND ND ND ND ND ND NI NS
Oct-01 NR 100 244 B 109 B ND 130 B 128 B 476 B NI 479
Jun-02 NR 100 ND ND ND ND ND ND NI NS
Jun-02 NR 100 ND ND ND ND ND ND NI NS
Nov-02 NR 100 ND ND ND ND ND ND NI NS
Jun-03 NR 100 ND ND ND ND ND ND NI NS
Dec-03 NR 100 ND ND ND ND ND ND NI ND
Jun-04 NR 100 ND ND ND ND ND ND NI ND
Dec-04 NR 100 ND ND ND ND ND ND NI ND
Jun-05 NR 100 ND ND ND ND ND ND NI ND
Dec-05 NR 100 ND ND ND ND ND ND NI ND

28-Jun-06 NR 100 ND ND ND ND ND ND NI ND
29-Dec-06 NR 100 ND ND ND ND ND ND NI ND
12-Jul-07 NR 100 ND ND ND ND ND ND NI ND

NC 2L = 700 ug/L (10/23/07) 19-Dec-07 NR 100 ND ND ND ND ND ND ND 4.5 J
08-Jul-08 NR 100 ND ND ND ND ND ND NS ND
17-Dec-08 20.0 100 ND ND ND ND ND ND NS ND
09-Jul-09 20.0 100 ND ND ND ND ND ND ND ND
16-Dec-09 2.2 100 ND ND ND ND ND ND NS 2.8 J

NC 2L = 6,000 ug/L (02/05/10) 24-Jun-10 2.2 100 ND 18.5 B 6.5 B ND 2.2 B ND NS 7.7 J
13-Dec-10 2.2 100 ND ND ND ND ND ND NS ND
20-Jun-11 2.2 100 ND ND ND ND ND 2.4 B NS 3.9 J
05-Dec-11 2.2 100 ND 2.3 B ND ND ND ND NS 8.8 J
11-Jun-12 2.2 100 ND 3.5 B ND ND ND ND ND 4.7 J
12-Dec-12 10.0 100 ND ND ND ND ND ND NS ND

Benzene Sep-94 NR 5 ND ND ND ND ND ND NI NS
Dec-94 NR 5 ND ND ND ND ND ND NI NS
Feb-95 NR 5 ND ND ND ND ND ND NI NS
Mar-95 NR 5 ND ND ND ND ND ND NI NS
Nov-95 NR 5 ND ND ND ND ND ND NI NS
May-96 NR 5 ND ND ND ND ND ND NI NS
Nov-96 NR 5 ND ND ND ND ND ND NI NS
Jun-97 NR 5 ND ND ND ND ND ND NI NS
Dec-97 NR 5 ND ND ND ND ND ND NI NS
May-98 NR 5 ND ND ND ND ND ND NI NS
Nov-98 NR 5 ND ND ND ND ND ND NI NS
Jul-99 NR 5 ND ND ND ND ND ND NI NS

Nov-99 NR 5 ND ND ND ND ND ND NI NS
May-00 NR 5 ND ND ND ND ND ND NI NS
Oct-00 NR 5 ND ND ND ND ND ND NI NS
Apr-01 NR 5 ND ND ND ND ND ND NI NS
Oct-01 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI NS
Dec-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 5 ND ND ND ND ND ND NI ND
Dec-04 NR 5 ND ND ND ND ND ND NI ND
Jun-05 NR 5 ND ND ND ND ND ND NI ND
Dec-05 NR 5 ND ND ND ND ND ND NI ND

28-Jun-06 NR 5 ND ND ND ND ND ND NI ND
29-Dec-06 NR 3 ND 1.5 ND ND ND ND NI ND

Resample  > 23-Feb-07 NR 3 NS 1.2 NS NS NS NS NI ND
12-Jul-07 NR 1 ND 1.9 ND ND ND ND NI ND

NC 2L = 1 ug/L (10/23/07) 19-Dec-07 NR 1 ND 1.8 0.48 J 0.26 J ND ND ND ND
08-Jul-08 NR 1 ND 1.4 0.51 J 0.32 J ND ND NS ND
17-Dec-08 0.25 1.0 ND 1.7 0.54 J ND ND ND NS ND
09-Jul-09 0.25 1.0 ND 1.7 0.34 J ND ND ND ND ND
16-Dec-09 0.25 1.0 ND 1.7 0.60 J 0.29 J ND ND NS ND
24-Jun-10 0.25 1.0 ND 0.77 J 0.49 J 0.33 J ND ND NS ND
13-Dec-10 0.25 1.0 ND 1.8 0.59 J 0.37 J ND ND NS ND

Resample  > 08-Feb-11 0.25 1.0 NS 1.4 NS NS NS NS NS ND
20-Jun-11 0.25 1.0 ND 1.7 0.60 J 0.39 J ND ND NS ND
05-Dec-11 0.25 1.0 ND 1.4 0.69 J 0.40 J ND ND NS ND
11-Jun-12 0.25 1.0 ND ND 0.51 J ND ND ND ND ND
12-Dec-12 0.25 1.0 ND 1.6 0.73 J 0.32 J ND ND NS ND

Resample  > 10-Jan-13 0.25 1.0 ND 1.4 NS NS NS NS ND ND

  Constituent
Concentration (µg/L)

RLDL
Background Downgradient

Blanks
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Bromomethane 17-Dec-08 0.29 10.0 ND ND 0.58 J ND ND ND NS ND
NC 2L = NE ug/L (10/23/07) 09-Jul-09 0.29 10.0 ND ND ND ND ND ND ND ND

16-Dec-09 0.29 10.0 ND ND ND ND ND ND NS ND
24-Jun-10 0.29 10.0 ND ND ND ND ND ND NS ND

GWPS = 10 ug/L (8/1/10) 13-Dec-10 0.29 10.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.29 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.29 10.0 ND ND ND ND ND ND ND ND
11-Jun-12 0.29 10.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.29 10.0 ND ND ND ND ND ND NS ND

2-Butanone 17-Dec-08 0.96 100 ND ND ND ND 1.2 J ND NS ND
NC 2L = 4,200 ug/L (10/23/07) 09-Jul-09 0.96 100 ND ND ND ND ND ND ND ND

16-Dec-09 0.96 100 ND ND ND ND ND ND NS ND
NC 2L = 4,000 ug/L (02/05/10) 24-Jun-10 0.96 100 ND ND ND ND ND ND NS ND

13-Dec-10 0.96 100 ND ND ND ND ND ND NS ND
20-Jun-11 0.96 100 ND ND ND ND ND ND NS ND
05-Dec-11 0.96 100 ND ND ND ND ND ND NS ND
11-Jun-12 0.96 100 ND ND ND ND ND ND ND ND
12-Dec-12 0.96 100 ND ND ND ND ND ND NS ND

Carbon Disulfide Sep-94 NR 100 ND ND ND ND ND ND NI NS
Dec-94 NR 100 ND ND ND ND ND ND NI NS
Feb-95 NR 100 ND ND ND ND ND ND NI NS
Mar-95 NR 100 ND ND ND ND ND ND NI NS
Nov-95 NR 100 ND ND ND ND ND ND NI NS
May-96 NR 100 ND ND ND ND ND ND NI NS
Nov-96 NR 100 ND ND ND ND ND ND NI NS
Jun-97 NR 100 ND 64.0 ND ND ND ND NI NS
Dec-97 NR 100 ND 5.0 8.0 ND ND ND NI NS
May-98 NR 100 ND 7.5 6.2 ND ND ND NI NS
Nov-98 NR 100 ND ND ND ND ND ND NI NS
Jul-99 NR 100 ND ND ND ND ND ND NI NS

Nov-99 NR 100 ND ND ND ND ND ND NI NS
May-00 NR 100 ND ND ND ND ND ND NI NS
Oct-00 NR 100 ND ND ND ND ND ND NI NS
Apr-01 NR 100 ND ND ND ND ND ND NI NS
Oct-01 NR 100 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 100 ND ND ND ND ND ND NI NS
Jun-03 NR 100 ND ND ND ND ND ND NI NS
Dec-03 NR 100 ND ND ND ND ND ND NI ND
Jun-04 NR 100 ND ND ND ND ND ND NI ND
Dec-04 NR 100 ND ND ND ND ND ND NI ND
Jun-05 NR 100 ND ND ND ND ND ND NI ND
Dec-05 NR 100 ND ND ND ND ND ND NI ND

28-Jun-06 NR 100 ND ND ND ND ND ND NI ND
29-Dec-06 NR 100 ND ND ND ND ND ND NI ND
12-Jul-07 NR 100 ND ND ND ND ND ND NI ND

NC 2L = 700 ug/L (10/23/07) 19-Dec-07 NR 100 ND ND ND ND ND ND ND ND
08-Jul-08 NR 100 ND ND ND ND ND ND NS ND
17-Dec-08 1.2 100 ND ND ND ND ND ND NS ND
09-Jul-09 1.2 100 ND ND ND ND ND ND ND ND
16-Dec-09 1.2 100 ND ND ND ND ND ND NS ND
24-Jun-10 1.2 100 ND ND ND ND ND ND NS ND
13-Dec-10 1.2 100 ND ND ND ND ND ND NS ND
20-Jun-11 1.2 100 ND ND ND ND ND ND NS ND
05-Dec-11 1.2 100 ND ND ND ND ND ND NS ND
11-Jun-12 1.2 100 ND ND ND ND ND ND ND ND
12-Dec-12 1.2 100 ND ND ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Chlorobenzene Sep-94 NR 5 ND 10.0 7.0 ND ND ND NI NS
Dec-94 NR 5 ND ND 7.0 ND ND ND NI NS
Feb-95 NR 5 ND 13.0 8.0 6.0 ND ND NI NS
Mar-95 NR 5 ND 12.0 9.0 ND ND ND NI NS
Nov-95 NR 5 ND 14.0 8.0 9.0 ND ND NI NS
May-96 NR 5 ND 15.0 9.0 10.0 ND ND NI NS
Nov-96 NR 5 ND 15.0 ND 11.0 ND ND NI NS
Jun-97 NR 5 ND 19.0 11.0 14.0 ND ND NI NS
Dec-97 NR 5 ND 17.0 9.0 14.0 ND ND NI NS
May-98 NR 5 ND 20.0 8.6 12.0 ND ND NI NS
Nov-98 NR 5 ND 17.2 9.2 10.0 ND ND NI NS
Jul-99 NR 5 ND 14.0 10.0 11.0 ND ND NI NS

Nov-99 NR 5 ND 16.0 10.0 8.0 ND ND NI NS
May-00 NR 5 ND 17.0 11.0 10.0 ND ND NI NS
Oct-00 NR 5 ND 16.0 12.0 9.0 ND ND NI NS
Apr-01 NR 5 ND 16.0 13.0 6.0 ND ND NI NS
Oct-01 NR 0.5 ND 17.0 12.0 9.0 ND ND NI NS
Jun-02 NR 0.5 ND 16.0 11.0 8.0 ND ND NI NS
Nov-02 NR 0.5 ND 18.0 15.0 9.0 ND ND NI NS
Jun-03 NR 0.5 ND 17.7 13.3 7.4 ND ND NI ND
Dec-03 NR 5 ND 20.0 15.0 6.1 ND ND NI ND
Jun-04 NR 5 ND 18.0 15.0 9.9 ND ND NI ND
Dec-04 NR 5 ND 19.0 16.0 9.4 ND ND NI ND
Jun-05 NR 5 ND 15.0 13.0 8.0 ND ND NI ND
Dec-05 NR 5 ND 18.0 16.0 5.0 ND ND NI ND

28-Jun-06 NR 5 ND 16.5 10.8 7.8 ND ND NI ND
29-Dec-06 NR 3 ND 17.0 17.0 4.2 ND ND NI ND
12-Jul-07 NR 3 ND 17.0 16.0 ND ND ND NI ND

NC 2L = 50 ug/L (10/23/07) 19-Dec-07 NR 3 ND 17.3 16.9 4.7 ND ND ND ND
08-Jul-08 NR 3 ND 17.2 17.4 6.5 ND ND NS ND
17-Dec-08 0.23 3.0 ND 15.9 15.6 2.6 J ND ND NS ND
09-Jul-09 0.23 3.0 ND 16.1 17.2 6.1 ND ND ND ND
16-Dec-09 0.23 3.0 ND 15.5 17.7 4.8 ND ND NS ND
24-Jun-10 0.23 3.0 ND 8.3 15.7 6.3 ND ND NS ND
13-Dec-10 0.23 3.0 ND 17.7 18.2 6.4 ND ND NS 0.28 J
20-Jun-11 0.23 3.0 ND 16.3 17.2 6.7 ND ND NS ND
05-Dec-11 0.23 3.0 ND 14.2 17.0 5.8 ND ND NS ND
11-Jun-12 0.23 3.0 ND 12 14.8 4.4 ND ND ND ND
12-Dec-12 0.23 3.0 ND 15.8 17.9 4.5 ND ND NS ND

Chloroethane Sep-94 NR 10 ND ND ND ND ND ND NI NS
Dec-94 NR 10 ND ND ND ND ND ND NI NS
Feb-95 NR 10 ND ND ND ND ND ND NI NS
Mar-95 NR 10 ND ND ND ND ND ND NI NS
Nov-95 NR 10 ND ND ND ND ND ND NI NS
May-96 NR 10 ND ND ND ND ND ND NI NS
Nov-96 NR 10 ND ND ND ND ND ND NI NS
Jun-97 NR 10 ND ND ND ND ND ND NI NS
Dec-97 NR 10 ND 5.0 2.0 2.0 ND ND NI NS
May-98 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND ND ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 10 ND 2.2 1.9 ND ND ND NI ND
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 2,800 ug/L (10/23/07) 19-Dec-07 NR 10 ND 1.9 1.9 1.5 ND ND ND ND
08-Jul-08 NR 10 ND 2.2 J 2.5 J 1.8 J ND ND NS ND
17-Dec-08 0.54 10.0 ND 1.6 J ND ND ND ND NS ND
09-Jul-09 0.54 10.0 ND ND ND 3.8 J ND ND ND ND
16-Dec-09 0.54 10.0 ND ND 2.2 J 2.0 J ND ND NS ND

NC 2L = 3,000 ug/L (02/05/10) 24-Jun-10 0.54 10.0 ND ND 2.1 J 2.0 J ND ND NS ND
13-Dec-10 0.54 10.0 ND 1.8 J 2.0 J 1.7 J ND ND NS ND
20-Jun-11 0.54 10.0 ND 1.2 J 2.2 J 2.0 J ND ND NS ND
05-Dec-11 0.54 10.0 ND 1.3 J 2.0 J 1.7 J ND ND NS ND
11-Jun-12 0.54 10.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.54 10.0 ND ND ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Chloromethane 09-Jul-09 0.11 1.0 ND ND ND ND ND ND ND ND
NC 2L = 2.6 ug/L (10/23/07) 12/16/2009 0.11 1.0 ND ND ND ND ND ND NS ND

6/24/2010 0.11 1.0 ND ND ND ND ND 0.11 J NS ND
NC 2L = 3 ug/L (02/05/10) 12/13/2010 0.11 1.0 ND ND ND ND ND ND NS ND

20-Jun-11 0.11 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.11 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 0.11 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.11 1.0 ND ND ND ND ND ND NS ND

1,2-Dichlorobenzene Sep-94 NR 5 ND ND ND ND ND ND NI NS
Dec-94 NR 5 ND ND ND ND ND ND NI NS
Feb-95 NR 5 ND ND ND ND ND ND NI NS
Mar-95 NR 5 ND ND ND ND ND ND NI NS
Nov-95 NR 5 ND ND ND ND ND ND NI NS
May-96 NR 5 ND ND ND ND ND ND NI NS
Nov-96 NR 5 ND ND ND ND ND ND NI NS
Jun-97 NR 5 ND ND ND ND ND ND NI NS
Dec-97 NR 5 ND 3.0 2.0 1.0 ND ND NI NS
May-98 NR 5 ND ND ND ND ND ND NI NS
Nov-98 NR 5 ND 2.4 2.3 ND ND ND NI NS
Jul-99 NR 5 ND ND ND ND ND ND NI NS

Nov-99 NR 5 ND ND ND ND ND ND NI NS
May-00 NR 5 ND ND ND ND ND ND NI NS
Oct-00 NR 5 ND ND ND ND ND ND NI NS
Apr-01 NR 5 ND ND ND ND ND ND NI NS
Oct-01 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI NS
Dec-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 5 ND ND ND ND ND ND NI ND
Dec-04 NR 5 ND ND ND ND ND ND NI ND
Jun-05 NR 5 ND ND ND ND ND ND NI ND
Dec-05 NR 5 ND ND ND ND ND ND NI ND

28-Jun-06 NR 5 ND ND ND ND ND ND NI ND
29-Dec-06 NR 5 ND 1.5 2.3 ND ND ND NI ND
12-Jul-07 NR 5 ND 1.4 J 1.7 J 0.31 J ND ND NI ND

NC 2L = 24 ug/L (10/23/07) 19-Dec-07 NR 5 ND 1.6 2.0 0.37 J ND ND ND ND
08-Jul-08 NR 5 ND 1.6 J 2.0 J 0.39 J ND ND NS ND
17-Dec-08 0.30 5.0 ND 1.4 J 1.9 J ND ND ND NS ND
09-Jul-09 0.30 5.0 ND 1.6 J 2.0 J 0.36 J ND ND ND ND
16-Dec-09 0.30 5.0 ND 1.6 J 2.0 J 0.33 J ND ND NS ND

NC 2L = 20 ug/L (02/05/10) 24-Jun-10 0.30 5.0 ND 0.96 J 1.7 J 0.31 J ND ND NS ND
13-Dec-10 0.30 5.0 ND 1.9 J 1.9 J 0.43 J ND ND NS ND
20-Jun-11 0.30 5.0 ND 1.5 J 1.7 J 0.37 J ND ND NS ND
05-Dec-11 0.30 5.0 ND 1.3 J 1.6 J ND ND ND NS ND
11-Jun-12 0.30 5.0 ND 1 J 1.5 J ND ND ND ND ND
12-Dec-12 0.30 5.0 ND 1.3 J 1.7 J ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

1,4-Dichlorobenzene 9/8/1994 NR 5 ND ND 5.0 ND ND ND NI NS
12/1/1994 NR 5 ND ND 5.0 ND ND ND NI NS
2/9/1995 NR 5 ND 8.0 6.0 ND ND ND NI NS
3/2/1995 NR 5 ND 7.0 6.0 ND ND ND NI NS

11/15/1995 NR 5 ND 7.0 6.0 ND ND ND NI NS
5/28/1996 NR 5 ND ND ND ND ND ND NI NS
11/22/1996 NR 5 ND ND ND ND ND ND NI NS
6/17/1997 NR 5 ND 7.6 6.2 ND ND ND NI NS
12/1/1997 NR 5 ND 6.0 5.0 4.0 ND ND NI NS
5/20/1998 NR 5 ND 7.6 ND ND ND ND NI NS
11/19/1998 NR 5 ND 3.7 2.8 ND ND ND NI NS
7/21/1999 NR 5 ND ND ND ND ND ND NI NS
11/16/1999 NR 5 ND ND ND ND ND ND NI NS
5/10/2000 NR 5 ND ND ND ND ND ND NI NS
10/26/2000 NR 5 ND 5.0 6.0 ND ND ND NI NS
4/18/2001 NR 5 ND ND 5.0 6.0 ND ND NI NS
10/27/2001 NR 5 ND ND ND ND ND ND NI NS
6/13/2002 NR 5 ND ND ND ND ND ND NI NS
11/19/2002 NR 5 ND ND ND ND ND ND NI NS
6/27/2003 NR 5 ND ND ND ND ND ND NI NS
12/30/2003 NR 5 ND ND ND ND ND ND NI ND
6/30/2004 NR 5 ND ND ND ND ND ND NI ND

12/29/2004 NR 5 ND ND ND ND ND ND NI ND
6/29/2005 NR 5 ND ND ND ND ND ND NI ND

12/29/2005 NR 5 ND ND ND ND ND ND NI ND
6/28/2006 NR 5 ND ND ND ND ND ND NI ND
12/29/2006 NR 3 ND 3.0 3.3 ND ND ND NI ND

Resample  > 2/23/2007 NR 3 NS 3.2 3.3 NS NS NS NI ND
7/12/2007 NR 1 ND 3.3 2.9 0.31 J ND ND NI ND

NC 2L = 1.4 ug/L (10/23/07) 12/19/2007 NR 1 ND 3.0 2.7 ND ND ND ND ND
7/8/2008 NR 1 ND 3.0 2.4 ND ND ND NS ND

12/17/2008 0.33 1.0 ND 2.9 2.5 ND ND ND NS ND
7/9/2009 0.33 1.0 ND ND ND ND ND ND ND ND

12/16/2009 0.33 1.0 ND 2.8 2.2 ND ND ND NS ND
NC 2L = 6 ug/L (02/05/10) 6/24/2010 0.33 1.0 ND 1.6 ND ND ND ND NS ND

12/13/2010 0.33 1.0 ND 3.1 1.9 ND ND ND NS ND
20-Jun-11 0.33 1.0 ND 2.7 1.6 ND ND ND NS ND
05-Dec-11 0.33 1.0 ND 2.2 1.4 ND ND ND NS ND
11-Jun-12 0.33 1.0 ND 1.8 1.4 ND ND ND ND ND
12-Dec-12 0.33 1.0 ND 2.4 1.3 ND ND ND NS ND

Trans-1,4-Dichloro-2-Butene Sep-94 NR 100 ND ND ND ND ND ND NI NS
Dec-94 NR 100 ND ND ND ND ND ND NI NS
Feb-95 NR 100 ND ND ND ND ND ND NI NS
Mar-95 NR 100 ND ND ND ND ND ND NI NS
Nov-95 NR 100 ND ND ND ND ND ND NI NS
May-96 NR 100 ND ND ND ND ND ND NI NS
Nov-96 NR 100 ND ND ND ND ND ND NI NS
Jun-97 NR 100 ND ND ND ND ND ND NI NS
Dec-97 NR 100 ND ND ND ND ND ND NI NS
May-98 NR 100 ND ND 5.1 ND ND ND NI NS
Nov-98 NR 100 ND ND ND ND ND ND NI NS
Jul-99 NR 100 ND ND ND ND ND ND NI NS

Nov-99 NR 100 ND ND ND ND ND ND NI NS
May-00 NR 100 ND ND ND ND ND ND NI NS
Oct-00 NR 100 ND ND ND ND ND ND NI NS
Apr-01 NR 100 ND ND ND ND ND ND NI NS
Oct-01 NR 100 ND ND ND ND ND ND NI NS
Nov-02 NR 100 ND ND ND ND ND ND NI NS
Jun-03 NR 100 ND ND ND ND ND ND NI NS
Dec-03 NR 100 ND ND ND ND ND ND NI ND
Jun-04 NR 100 ND ND ND ND ND ND NI ND
Dec-04 NR 100 ND ND ND ND ND ND NI ND
Jun-05 NR 100 ND ND ND ND ND ND NI ND
Dec-05 NR 100 ND ND ND ND ND ND NI ND

28-Jun-06 NR 100 ND ND ND ND ND ND NI ND
29-Dec-06 NR 100 ND ND ND ND ND ND NI ND
12-Jul-07 NR 100 ND ND ND ND ND ND NI ND

NC 2L = NE ug/L (10/23/07) 19-Dec-07 NR 100 ND ND ND ND ND ND ND ND
08-Jul-08 NR 100 ND ND ND ND ND ND NS ND
17-Dec-08 1.0 100 ND ND ND ND ND ND NS ND
09-Jul-09 1.0 100 ND ND ND ND ND ND ND ND
16-Dec-09 1.0 100 ND ND ND ND ND ND NS ND
24-Jun-10 1.0 100 ND ND ND ND ND ND NS ND
13-Dec-10 1.0 100 ND ND ND ND ND ND NS ND
20-Jun-11 1.0 100 ND ND ND ND ND ND NS ND
05-Dec-11 1.0 100 ND ND ND ND ND ND NS ND
11-Jun-12 1.0 100 ND ND ND ND ND ND ND ND
12-Dec-12 1.0 100 ND ND ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

1,1-Dichloroethane Sep-94 NR 5 ND ND ND ND ND ND NI NS
Dec-94 NR 5 ND ND ND ND ND ND NI NS
Feb-95 NR 5 ND ND ND ND ND ND NI NS
Mar-95 NR 5 ND ND ND ND ND ND NI NS
Nov-95 NR 5 ND ND ND ND ND ND NI NS
May-96 NR 5 ND ND ND ND ND ND NI NS
Nov-96 NR 5 ND ND ND ND ND ND NI NS
Jun-97 NR 5 ND ND ND ND ND ND NI NS
Dec-97 NR 5 ND ND 1.0 ND ND ND NI NS
May-98 NR 5 ND ND ND ND ND ND NI NS
Nov-98 NR 5 ND ND ND ND ND ND NI NS
Jul-99 NR 5 ND ND ND ND ND ND NI NS

Nov-99 NR 5 ND ND ND ND ND ND NI NS
May-00 NR 5 ND ND ND ND ND ND NI NS
Oct-00 NR 5 ND ND ND ND ND ND NI NS
Apr-01 NR 5 ND ND ND ND ND ND NI NS
Oct-01 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI NS
Dec-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 5 ND ND ND ND ND ND NI ND
Dec-04 NR 5 ND ND ND ND ND ND NI ND
Jun-05 NR 5 ND ND ND ND ND ND NI ND
Dec-05 NR 5 ND ND ND ND ND ND NI ND

28-Jun-06 NR 5 ND ND ND ND ND ND NI ND
29-Dec-06 NR 5 ND ND ND ND ND ND NI ND
12-Jul-07 NR 5 ND ND 0.36 J 0.52 J ND ND NI ND

NC 2L = 70 ug/L (10/23/07) 19-Dec-07 NR 5 ND ND ND 0.57 J ND ND ND ND
08-Jul-08 NR 5 ND ND ND 0.60 J ND ND NS ND
17-Dec-08 0.32 5.0 ND ND ND 0.51 J ND ND NS ND
09-Jul-09 0.32 5.0 ND ND ND 0.84 J ND ND ND ND
16-Dec-09 0.32 5.0 ND ND ND 0.73 J ND ND NS ND

NC 2L = 6 ug/L (02/05/10) 24-Jun-10 0.32 5.0 ND ND ND 0.53 J ND ND NS ND
13-Dec-10 0.32 5.0 ND ND ND 0.60 J ND ND NS ND
20-Jun-11 0.32 5.0 ND ND ND 0.63 J ND ND NS ND
05-Dec-11 0.32 5.0 ND ND ND 0.67 J ND ND NS ND
11-Jun-12 0.32 5.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.32 5.0 ND ND ND 0.61 J ND ND NS ND

1,2-Dichloroethane 17-Dec-08 0.12 1.0 ND ND 0.15 J ND ND ND NS ND
NC 2L = 0.38 ug/L (10/23/07) 09-Jul-09 0.12 1.0 ND ND ND ND ND ND ND 0.19 J

16-Dec-09 0.12 1.0 ND ND 0.14 J ND ND ND NS ND
NC 2L = 0.4 ug/L (02/05/10) 24-Jun-10 0.12 1.0 ND ND ND ND ND ND NS ND

13-Dec-10 0.12 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.12 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.12 1.0 ND ND ND ND 0.18 J ND NS ND
11-Jun-12 0.12 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.12 1.0 ND ND ND ND (0.20) J ND NS 0.20 (ND) J

Ethylbenzene 17-Dec-08 0.30 1.0 ND 0.31 J ND ND ND ND NS ND
NC 2L = 550 ug/L (10/23/07) 09-Jul-09 0.30 1.0 ND ND ND ND ND ND ND ND

16-Dec-09 0.30 1.0 ND ND ND ND ND ND NS ND
NC 2L = 600 ug/L (02/05/10) 24-Jun-10 0.30 1.0 ND ND ND ND ND ND NS ND

13-Dec-10 0.30 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.30 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.30 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 0.30 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.30 1.0 ND ND ND ND ND ND NS ND

Isobutanol 24-Jun-10 35.0 100 ND 59.0 J ND ND ND ND NS ND
NC 2L = NE ug/L (02/05/10) 13-Dec-10 NR NR NS NS NS NS NS NS NS NS

20-Jun-11 35.0 100 ND 39.5 J ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 35.0 100.0 ND ND ND ND ND ND ND ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Methylene Chloride 09-Jul-09 0.97 2.0 ND ND ND ND ND ND ND 9.6
NC 2L = 4.3 ug/L (10/23/07) 16-Dec-09 0.97 2.0 ND ND ND ND ND ND NS ND

24-Jun-10 0.97 1.0 ND 19.0 ND ND ND ND NS ND
NC 2L = 5 ug/L (02/05/10)      Resample  > 12-Aug-10 0.97 1.0 NS ND NS NS NS NS NS ND

13-Dec-10 0.97 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.97 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.97 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 0.97 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.97 1.0 ND ND ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Naphthalene 08-Jul-08 NR 10 ND 3.8 J ND ND ND ND NS ND
NC 2L = 21 ug/L (10/23/07) 17-Dec-08 NR NR NS NS NS NS NS NS NS NS

09-Jul-09 0.24 10.0 ND 2.4 J ND ND ND ND NS ND
16-Dec-09 NR NR NS NS NS NS NS NS NS NS

NC 2L = 6 ug/L (02/05/10) 24-Jun-10 0.24 10.0 ND 7.4 J ND ND ND ND NS ND
13-Dec-10 NR NR NS NS NS NS NS NS NS NS
20-Jun-11 0.24 10.0 ND 4.6 J ND ND ND ND NS 0.39 J
05-Dec-11 NR NR NS  NS NS NS NS NS NS NS
11-Jun-12 0.2 10.0 ND 4.6 J ND ND ND ND ND ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Toluene Sep-94 NR 5 ND ND ND ND ND ND NI NS
Dec-94 NR 5 ND ND ND ND ND ND NI NS
Feb-95 NR 5 ND ND ND ND ND ND NI NS
Mar-95 NR 5 ND ND ND ND ND ND NI NS
Nov-95 NR 5 ND ND ND ND ND ND NI NS
May-96 NR 5 ND ND ND ND ND ND NI NS
Nov-96 NR 5 ND ND ND ND ND ND NI NS
Jun-97 NR 5 ND ND ND ND ND ND NI NS
Dec-97 NR 5 ND ND ND ND ND ND NI NS
May-98 NR 5 ND ND 8.1 ND ND ND NI NS
Nov-98 NR 5 ND ND ND ND ND ND NI NS
Jul-99 NR 5 ND ND ND ND ND ND NI NS

Nov-99 NR 5 ND ND ND ND ND ND NI NS
May-00 NR 5 ND ND ND ND ND ND NI NS
Oct-00 NR 5 ND ND ND ND ND ND NI NS
Apr-01 NR 5 ND ND ND ND ND ND NI NS
Oct-01 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI -
Dec-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 5 ND ND ND ND ND ND NI ND
Dec-04 NR 5 ND ND ND ND ND ND NI ND
Jun-05 NR 5 ND ND ND ND ND ND NI ND
Dec-05 NR 5 ND ND ND ND ND ND NI ND

28-Jun-06 NR 5 ND ND ND ND ND ND NI ND
29-Dec-06 NR 5 ND ND ND ND ND ND NI ND
12-Jul-07 NR 1 ND 0.49 B ND ND ND ND NI 0.34 J

NC 2L = 1,000 ug/L (10/23/07) 19-Dec-07 NR 1 ND 0.51 J ND ND ND ND ND ND
08-Jul-08 NR 1 ND 0.39 J ND ND 1.3 ND NS ND
17-Dec-08 0.26 1.0 1.4 1.6 ND ND 11.7 ND NS ND
09-Jul-09 0.26 1.0 ND 0.46 J ND ND ND ND ND ND
16-Dec-09 0.26 1.0 ND 0.42 J ND ND ND ND NS ND

NC 2L = 600 ug/L (02/05/10) 24-Jun-10 0.26 1.0 ND ND ND ND ND ND NS ND
13-Dec-10 0.26 1.0 ND 0.54 J ND ND ND ND NS ND
20-Jun-11 0.26 1.0 ND 0.34 J ND ND ND ND NS ND
05-Dec-11 0.26 1.0 ND 0.28 J ND ND 0.30 J ND NS ND
11-Jun-12 0.26 1.0 ND 0.28 J ND ND ND ND ND ND
12-Dec-12 0.26 1.0 ND 0.29 J ND ND 0.36 J ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Vinyl Chloride Sep-94 NR 10 ND ND 12.0 ND ND ND NI NS
Dec-94 NR 10 ND ND 13.0 ND ND ND NI NS
Feb-95 NR 10 ND ND 15.0 ND ND ND NI NS
Mar-95 NR 10 ND ND 14.0 ND ND ND NI NS
Nov-95 NR 10 ND ND 11.0 ND ND ND NI NS
May-96 NR 10 ND ND ND ND ND ND NI NS
Nov-96 NR 10 ND ND ND ND ND ND NI NS
Jun-97 NR 10 ND ND ND ND ND ND NI NS
Dec-97 NR 10 ND ND 7.0 4.0 ND ND NI NS
May-98 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Jul-99 NR 10 ND ND ND ND ND ND NI NS

Nov-99 NR 10 ND ND ND ND ND ND NI NS
May-00 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 ND ND ND ND ND ND NI NS
Apr-01 NR 10 ND ND ND ND ND ND NI NS
Oct-01 NR 10 ND ND ND ND ND ND NI NS
Jun-02 NR 10 ND ND ND ND ND ND NI NS
Nov-02 NR 10 ND ND ND ND ND ND NI NS
Jun-03 NR 10 ND ND ND ND ND ND NI NS
Dec-03 NR 10 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Dec-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR 10 ND ND ND ND ND ND NI ND

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR 5.5 ND ND 0.98 J ND ND ND NI ND

Resample  > 23-Feb-07 NR 5.5 NS NS 1.0 NS NS NS NI ND
12-Jul-07 NR 1 ND ND ND ND ND ND NS ND

NC 2L = 0.015 ug/L (10/23/07) 19-Dec-07 NR 1 ND ND ND ND ND ND ND ND
08-Jul-08 NR 1 ND ND 0.76 J ND ND ND NS ND
17-Dec-08 0.62 1.0 ND ND 0.76 J ND ND ND NS ND
09-Jul-09 0.62 1.0 ND ND 0.99 J ND ND ND ND ND
16-Dec-09 0.62 1.0 ND ND 0.81 J ND ND ND NS ND

NC 2L = 0.03 ug/L (02/05/10) 24-Jun-10 0.62 1.0 ND ND 0.77 J ND ND ND NS ND
13-Dec-10 0.62 1.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.62 1.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.62 1.0 ND ND ND ND ND ND NS ND
11-Jun-12 0.62 1.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.62 1.0 ND ND ND ND ND ND NS ND

Total Xylenes Sep-94 NR 5 ND ND ND ND ND ND NI NS
Dec-94 NR 5 ND ND ND ND ND ND NI NS
Feb-95 NR 5 ND ND ND ND ND ND NI NS
Mar-95 NR 5 ND ND ND ND ND ND NI NS
Nov-95 NR 5 ND ND ND ND ND ND NI NS
May-96 NR 5 ND ND ND ND ND ND NI NS
Nov-96 NR 5 ND ND ND ND ND ND NI NS
Jun-97 NR 5 ND ND ND ND ND ND NI NS
Dec-97 NR 5 ND ND ND ND ND ND NI NS
May-98 NR 5 ND ND ND ND ND ND NI NS
Nov-98 NR 5 ND ND ND ND ND ND NI NS
Jul-99 NR 5 ND ND ND ND ND ND NI NS

Nov-99 NR 5 ND ND ND ND ND ND NI NS
May-00 NR 5 ND ND ND ND ND ND NI NS
Oct-00 NR 5 ND ND ND ND ND ND NI NS
Apr-01 NR 5 ND ND ND ND ND ND NI NS
Oct-01 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI NS
Dec-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 5 ND ND ND ND ND ND NI ND
Dec-04 NR 5 ND ND ND ND ND ND NI ND
Jun-05 NR 5 ND ND ND ND ND ND NI ND
Dec-05 NR 5 ND ND ND ND ND ND NI ND

28-Jun-06 NR 5 ND ND ND ND ND ND NI ND
29-Dec-06 NR 5 ND 1.4 ND ND ND ND NI ND
12-Jul-07 NR 4 ND 1.2 J ND ND ND ND NI ND

NC 2L = 530 ug/L (10/23/07) 19-Dec-07 NR 4 ND 2.0 ND ND ND ND ND ND
08-Jul-08 NR 4 ND 1.1 J ND ND ND ND NS ND
17-Dec-08 0.66 2.0 1.4 J 2.7 ND ND ND ND NS ND
09-Jul-09 0.66 2.0 ND 1.5 J ND ND ND ND ND ND
16-Dec-09 0.66 2.0 ND 2.2 ND ND ND ND NS ND

NC 2L = 500 ug/L (02/05/10) 24-Jun-10 0.66 2.0 ND 0.73 J ND ND ND ND NS ND
13-Dec-10 0.66 2.0 ND 2.0 ND ND ND ND NS ND
20-Jun-11 0.66 2.0 ND 1.4 J ND ND ND ND NS ND
05-Dec-11 0.66 2.0 ND 1.1 J ND ND ND ND NS ND
11-Jun-12 0.66 2.0 ND 0.91 J ND ND ND ND ND ND
12-Dec-12 0.66 5 ND 0.97 J ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Benzo(g,h,i)perylene 20-Jun-11 0.4 10.0 ND ND ND ND ND 1.4 J NS ND
NC 2L = 200 ug/L (2/5/10) 05-Dec-11 NR NR NS NS NS NS NS NS NS NS

11-Jun-12 0.38 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Dibenz(a,h)anthracene 20-Jun-11 0.55 10.0 ND ND ND ND ND 1.5 J NS ND
NC 2L = 0.005 ug/L (2/5/10) 05-Dec-11 NR NR NS NS NS NS NS NS NS NS

11-Jun-12 0.6 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Fluorene 6/24/2010 3.8 12.2 ND 4.3 J ND ND ND ND NS ND
NC 2L = 300 ug/L (2/5/10)      Resample  > 8/12/2010 3.1 10.0 NS ND NS NS NS NS NS ND

12/13/2010 NR NR NS NS NS NS NS NS NS NS
20-Jun-11 0.2 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 0.21 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR ND NS NS NS NS NS NS NS

Indeno(1,2,3-cd)pyrene 20-Jun-11 0.29 10.0 ND ND ND ND ND 1.3 J NS ND
NC 2L = 0.05 ug/L (2/5/10) 5-Dec-11 NR NR NS NS NS NS NS NS NS NS

11-Jun-12 0.29 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

2-Methylnaphthalene 6/24/2010 5.1 12.2 ND 38.9 ND ND ND ND NS ND
NC 2L = 30 ug/L (02/05/10)    Resample > 8/12/2010 4.2 10 NS ND NS NS NS NS NS ND

12/13/2010 NR NR NS NS NS NS NS NS NS NS
20-Jun-11 0.3 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 0.28 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Phorate Dec-97 NR 10 ND ND ND ND ND ND NI NS
Nov-98 NR 10 ND ND ND ND ND ND NI NS
Nov-99 NR 10 ND ND ND ND ND ND NI NS
Oct-00 NR 10 NS ND ND ND ND NS NI NS
Apr-01 NR 10 NS 3.2 ND ND ND NS NI NS
Oct-01 NR 5 ND 8.1 ND ND ND ND NI NS
Oct-01 NR 0.5 NS 8.1 1.3 ND ND NS NI NS
Jun-02 NR 5 ND ND ND ND ND ND NI NS
Jun-02 NR 0.5 NS ND ND ND ND NS NI NS
Nov-02 NR 5 ND ND ND ND ND ND NI NS
Jun-03 NR 5 ND ND ND ND ND ND NI ND
Jun-04 NR 10 ND ND ND ND ND ND NI ND
Jun-05 NR 10 ND ND ND ND ND ND NI ND
Dec-05 NR NR NS NS NS NS NS NS NI NS

28-Jun-06 NR 10 ND ND ND ND ND ND NI ND
29-Dec-06 NR NR NS NS NS NS NS NS NI NS
12-Jul-07 NR 10 ND ND ND ND ND ND NI ND

NC 2L = 1.4 ug/L (10/23/07) 19-Dec-07 NR NR NS NS NS NS NS NS ND NS
08-Jul-08 NR 10 ND ND ND ND ND ND NS ND
17-Dec-08 NR NR NS NS NS NS NS NS NS NS
09-Jul-09 6.6 22.2 ND ND ND ND ND ND NS ND
16-Dec-09 NR NR NS NS NS NS NS NS NS NS

NC 2L = 1 ug/L (02/05/10) 24-Jun-10 6.5 24.1 ND ND ND ND ND ND NS ND
13-Dec-10 NR NR NS NS NS NS NS NS NS NS
20-Jun-11 5.4 10.0 ND ND ND ND ND ND NS ND
05-Dec-11 NR NR NS NS NS NS NS NS NS NS
11-Jun-12 5.4 10.0 ND ND ND ND ND ND NS ND
12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Beta-BHC                            11-Jun-12 0.05 0.05 ND ND 0.16 ND ND ND NS ND
NC 2L = 0.019 ug/L (10/23/07) Resample> 19-Jul-12 0.05 0.05 NS NS ND NS NS NS NS NS

12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Delta-BHC                           11-Jun-12 0.05 0.05 ND ND 0.090 ND ND ND NS ND
NC 2L = 0.019 ug/L (10/23/07) Resample> 19-Jul-12 0.05 0.05 NS NS ND NS NS NS NS NS

12-Dec-12 NR NR NS NS NS NS NS NS NS NS
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

Gamma-BHC Dec-97 NR 0.05 ND ND ND ND ND ND NI NS
Nov-98 NR 0.05 ND ND ND ND ND ND NI NS
Nov-99 NR 0.05 ND ND ND ND ND ND NI NS
Oct-00 NR 0.05 NS ND ND ND ND NS NI NS
Apr-01 NR 0.05 NS ND ND ND ND NS NI NS
Oct-01 NR NR NS NS NS NS NS NS NI NS
Jun-02 NR 0.05 ND ND ND ND ND ND NI NS
Jun-02 NR 0.05 NS ND ND ND ND NS NI NS
Jun-02 NR 0.5 NS ND ND ND ND NS NI NS
Nov-02 NR NR NS NS NS NS NS NS NI NS
Jun-03 NR 1.05 ND 0.085 ND ND ND ND NI ND
Dec-03 NR 0.05 ND ND ND ND ND ND NI ND
Jun-04 NR 0.05 ND ND ND ND ND ND NI ND
Dec-04 NR 0.05 ND ND ND ND ND ND NI ND
Jun-05 NR 0.05 ND ND ND ND ND ND NI ND
Dec-05 NR 0.05 ND ND ND ND ND ND NI ND

28-Jun-06 NR 0.05 ND ND ND ND ND ND NI ND
29-Dec-06 NR 0.05 ND ND ND ND ND ND NI ND
12-Jul-07 NR 0.05 ND ND ND ND ND ND NI ND

NC 2L = 0.2 ug/L (10/23/07) 19-Dec-07 NR 0.05 ND ND ND ND ND ND ND ND
08-Jul-08 NR 0.50 ND ND ND ND ND ND NS ND
17-Dec-08 0.050 0.050 ND ND ND ND ND ND NS ND
09-Jul-09 0.050 0.050 ND ND ND ND ND ND NS ND
16-Dec-09 0.01 0.1 ND ND ND ND ND ND NS ND

NC 2L = 0.03 ug/L (02/05/10) 24-Jun-10 0.00021 0.010 ND ND 0.052 ND ND ND NS ND
Resample  > 12-Aug-10 0.00020 0.010 NS NS ND NS NS NS NS ND

13-Dec-10 0.00020 0.050 ND ND 0.013 J ND ND ND NS ND
20-Jun-11 0.00020 0.050 ND ND 0.066 ND ND ND NS ND

Resample  > 28-Jul-11 0.00020 0.010 NS NS ND NS NS NS NS ND
5-Dec-11 0.05 0.05 ND ND ND ND ND ND NS ND
11-Jun-12 0.05 0.05 ND ND ND ND ND ND ND ND
12-Dec-12 0.05 0.05 ND ND ND ND ND ND NS ND

Heptachlor Dec-97 NR 0.05 ND ND ND ND ND ND NI NS
Nov-98 NR 0.05 ND ND ND ND ND ND NI NS
Nov-99 NR 0.05 ND ND ND ND ND ND NI NS
Oct-00 NR 0.05 NS ND ND ND ND NS NI NS
Apr-01 NR 0.05 NS ND ND ND ND NS NI NS
Oct-01 NR NR NS NS NS NS NS NS NI NS
Jun-02 NR 1.05 ND ND ND ND ND ND NI NS
Nov-02 NR NR NS NS NS NS NS NS NI NS
Jun-03 NR 1.05 ND 0.03 0.17 ND ND ND NI ND
Dec-03 NR 0.05 ND ND ND ND ND ND NI ND
Jun-04 NR 0.05 ND ND ND ND ND ND NI ND
Dec-04 NR 0.05 ND ND ND ND ND ND NI ND
Jun-05 NR 0.05 ND ND ND ND ND ND NI ND
Dec-05 NR 0.05 ND ND ND ND ND ND NI ND

28-Jun-06 NR 0.05 ND ND ND ND ND ND NI ND
29-Dec-06 NR 0.05 ND ND ND ND ND ND NI ND
12-Jul-07 NR 0.05 ND ND ND ND ND ND NI ND

NC 2L = 0.0078 ug/L (10/23/07) 19-Dec-07 NR 0.05 ND ND ND ND ND ND ND ND
08-Jul-08 NR 0.05 ND ND ND ND ND ND NS ND
17-Dec-08 0.050 0.050 ND ND ND ND ND ND NS ND
09-Jul-09 0.050 0.050 ND ND ND ND ND ND NS ND
16-Dec-09 0.02 0.1 ND ND ND ND ND ND NS ND

NC 2L = 0.008 ug/L (02/05/10) 24-Jun-10 0.0015 0.010 ND ND ND ND ND ND NS ND
13-Dec-10 0.0500 0.0015 ND ND ND ND ND ND NS ND
20-Jun-11 0.050 0.0015 ND ND ND ND ND ND NS ND
05-Dec-11 0.050 0.056 ND 0.062 ND ND ND ND NS ND

Resample  > 25-Jan-12 0.050 0.0500 NS ND NS NS NS NS NS ND
11-Jun-12 0.050 0.0500 ND ND ND ND ND ND ND ND
12-Dec-12 0.050 0.050 ND ND ND ND ND ND NS ND

2,4-D Jun-03 NR 3 NS 5.9 ND ND ND NS NI NS
Dec-03 NR 2 ND ND ND ND ND ND NI ND
Jun-04 NR 2 ND ND ND ND ND ND NI ND
Dec-04 NR 2 ND ND ND ND ND ND NI ND
Jun-05 NR 2 ND ND ND ND ND ND NI ND
Dec-05 NR 2 ND ND ND ND ND ND NI ND

28-Jun-06 NR 2 ND ND ND ND ND ND NI ND
29-Dec-06 NR 2 ND ND ND ND ND ND NI ND
12-Jul-07 NR 2 ND ND ND ND ND ND NI ND

NC 2L = 70 ug/L (10/23/07) 19-Dec-07 NR 2 ND ND ND ND ND ND ND ND
08-Apr-08 NR 2 ND ND ND ND ND ND NS ND
17-Dec-08 NR 2.0 ND ND ND ND ND ND NS ND
09-Jul-09 NR 2.0 ND ND ND ND ND ND NS ND
16-Dec-09 0.11 5.0 ND ND ND ND ND ND NS ND
24-Jun-10 0.23 2.1 ND ND ND ND ND ND NS ND
10-Dec-10 0.22 2.0 ND ND ND ND ND ND NS ND
20-Jun-11 0.22 2.0 ND ND ND ND ND ND NS ND
05-Dec-11 0.22 2.0 ND ND ND ND ND ND NS ND
11-Jun-12 0.22 2.0 ND ND ND ND ND ND ND ND
12-Dec-12 0.22 2.0 ND ND ND ND ND ND NS ND
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TABLE  7:
HISTORICAL ORGANIC CONSTITUENTS IN GROUNDWATER

MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1
  Constituent

Concentration (µg/L)

RLDL
Background Downgradient

Blanks

4,4'-DDD 11-Jun-12 0.05 0.05 ND ND 0.13 ND ND ND NS ND
NC 2L = 0.1 µg/L (2/5/10)        Resample> 19-Jul-12 0.05 0.10 NS NS ND NS NS NS NS NS

12-Dec-12 NR NR NS NS NS NS NS NS NS NS

4,4'-DDT 11-Jun-12 0.05 0.05 ND ND 0.10 ND ND ND NS ND
NC 2L = 0.1 µg/L (2/5/10)        Resample> 19-Jul-12 0.05 0.10 NS NS 0.063 J NS NS NS NS NS

12-Dec-12 NR NR NS NS NS NS NS NS NS NS

Endrin aldehyde 11-Jun-12 0.050 0.050 ND ND 0.14 ND ND ND NS NS
NC 2L= 2 (2/5/10) 12-Dec-12 0.050 0.10 ND ND ND ND ND ND NS NS

Notes:
1.  All concentrations are in micrograms per liter (mg/L).
2.  RL = Laboratory reporting limit (NC SWSL from October 2007 to present).
3.  ND = Not detected above laboratory reporting limit.
4.  B = Blank-qualified data; result is expected to be biased high based on concentrations in the blanks
5.  NC 2L = North Carolina 2L Groundwater Standards.
6.  GWPS = Groundwater Protection Standards.
7.  When the NC 2L has not been established, the GWPS will be used.
8.  Shaded values for groundwater are above the NC 2L Groundwater Standards or Groundwater Protection Standards.
7.  Shaded values for surface water are above the NC 2B Surface Water Standards (NC2B) or National Criteria per EPA (EPA NC).
9.  DL = Laboratory detection limit.
10.  J = Estimated value between the DL and the RL
11.  NI = Well/Piezometer not installed.
12.  NS = Not sampled.
13.  NR = Not Reported.
14.  DRY = Monitoring well or surface water point considered to be dry.
15.  Surface waters are classified as WS-IV/NSW (WS, human health, and fresh-water aquatic life).
16. When results for a constituent are reported by both acceptable methods from the lab, the higher result is entered into the historical table. 
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Arsenic Sep-94 NR 10 ND ND NS

Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND ND NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 ND ND NS
Nov-98 NR 10 ND ND NS
Jul-99 NR 10 ND ND NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND ND NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND ND NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND ND ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

28-Jun-06 NR 10 ND ND ND
29-Dec-06 NR 10 ND ND ND
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 ND ND ND

NC 2B = 10 ug/L (03/28/08) 08-Jul-08 NR 10 ND ND ND
17-Dec-08 2.7 10.0 ND ND ND
09-Jul-09 2.7 10.0 ND ND ND
16-Dec-09 2.7 10.0 ND ND ND
24-Jun-10 2.7 10.0 4.3 J 2.9 J ND

Resample  > 12-Aug-10 2.7 10.0 NS NS ND
Resample  > 31-Aug-10 2.7 10.0 NS NS ND

13-Dec-10 2.7 10.0 ND ND ND
20-Jun-11 5.0 10.0 ND ND ND
05-Dec-11 5.0 10.0 ND ND ND
11-Jun-12 5.0 10.0 ND ND ND
12-Dec-12 5.0 10.0 ND ND ND

Constituent Surface Water
Blanks

Concentration (µg/L)

DL RL
Date
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Barium Sep-94 NR 500 ND ND NS
Dec-94 NR 500 ND ND NS
Feb-95 NR 500 ND ND NS
Mar-95 NR 500 ND ND NS
Nov-95 NR 500 ND ND NS
May-96 NR 500 ND ND NS
Nov-96 NR 500 37.0 37.0 NS
Jun-97 NR 500 37.0 62.0 NS
Dec-97 NR 500 53.0 45.0 NS
May-98 NR 500 24.0 69.0 NS
Nov-98 NR 500 ND 100 NS
Jul-99 NR 500 ND ND NS

Nov-99 NR 500 ND ND NS
May-00 NR 500 ND ND NS
Oct-00 NR 500 ND ND NS
Apr-01 NR 500 ND ND NS
Oct-01 NR 500 ND ND NS
Jun-02 NR 500 NS NS NS
Nov-02 NR 500 ND ND NS
Jun-03 NR 500 ND ND NS
Dec-03 NR 500 ND ND ND
Jun-04 NR 500 ND ND ND
Dec-04 NR 500 ND ND ND
Dec-04 NR 500 ND ND ND
Jun-05 NR 500 ND ND ND
Dec-05 NR 500 ND ND ND

28-Jun-06 NR 500 ND ND ND
29-Dec-06 NR 100 37.5 40.6 0.20 J
12-Jul-07 NR 100 33.3 J DRY ND
19-Dec-07 NR 100 52.6 B 149 11.7

NC 2B = 1,000 ug/L (03/28/08) 08-Jul-08 NR 100 33.8 J 161 0.29 J
17-Dec-08 0.20 100 30.2 B 33.5 B 10.7 J
09-Jul-09 0.20 100 36.8 B 78.4 B 17.6 J
16-Dec-09 0.20 100 31.2 B 36.2 B 17.1 J
24-Jun-10 0.20 100 34.5 B 71.3 B 27.3 J
13-Dec-10 0.20 100 36.1 B 91.0 J 12.1 J
20-Jun-11 5.00 100 40.3 J 93.0 J ND
05-Dec-11 5.00 100 32.9 J 59.0 J ND
11-Jun-12 5.00 100 40.0 J 95.6 J ND
12-Dec-12 5.00 100 45.0 J 97.8 J ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Beryllium Sep-94 NR 2 ND ND NS
Dec-94 NR 2 ND ND NS
Feb-95 NR 2 ND ND NS
Mar-95 NR 2 ND ND NS
Nov-95 NR 2 ND ND NS
May-96 NR 2 ND ND NS
Nov-96 NR 2 ND ND NS
Jun-97 NR 2 ND ND NS
Dec-97 NR 2 ND ND NS
May-98 NR 2 ND ND NS
Nov-98 NR 2 ND ND NS
Jul-99 NR 2 ND ND NS

Nov-99 NR 2 ND ND NS
May-00 NR 2 ND ND NS
Oct-00 NR 2 ND ND NS
Apr-01 NR 2 ND ND NS
Oct-01 NR 2 ND ND NS
Jun-02 NR 2 NS NS NS
Nov-02 NR 2 ND ND NS
Jun-03 NR 2 ND ND NS
Dec-03 NR 2 ND ND ND
Jun-04 NR 2 ND ND ND
Dec-04 NR 2 ND ND ND
Dec-04 NR 2 ND ND ND
Jun-05 NR 2 ND ND ND
Dec-05 NR 2 ND ND ND

28-Jun-06 NR 2 ND ND ND
29-Dec-06 NR 1 ND ND ND
12-Jul-07 NR 1 ND DRY ND
19-Dec-07 NR 1 ND ND ND

NC 2B = 6.5 ug/L (03/28/08) 08-Jul-08 NR 1 0.32 J ND ND
17-Dec-08 0.10 1.0 ND ND ND
09-Jul-09 0.10 1.0 ND ND ND
16-Dec-09 0.10 1.0 0.12 J ND ND

NC 2B = 6.5 ug/L (02/05/10) 24-Jun-10 0.10 1.0 ND ND ND
13-Dec-10 0.10 1.0 ND ND ND
20-Jun-11 1.0 1.0 ND ND ND
05-Dec-11 1.0 1.0 ND ND ND
11-Jun-12 1.0 1.0 ND ND ND
12-Dec-12 1.0 1.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Chromium Sep-94 NR 10 ND ND NS
Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND 3.0 NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 ND ND NS
Nov-98 NR 10 ND ND NS
Jul-99 NR 10 ND ND NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND ND NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND ND NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND ND ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

28-Jun-06 NR 10 ND ND ND
29-Dec-06 NR 10 ND ND ND
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 2.2 B 2.6 B 1.4 J

NC 2B = 50 ug/L (03/28/08) 08-Jul-08 NR 10 2.5 J 2.2 J ND
17-Dec-08 0.40 10.0 1.4 J 2.6 J ND
09-Jul-09 0.40 10.0 2.6 J 1.2 J ND
16-Dec-09 0.40 10.0 4.1 J 3.4 J ND
24-Jun-10 0.40 10.0 3.3 B 7.3 J 0.71 J
13-Dec-10 0.40 10.0 1.4 J 1.5 J ND
20-Jun-11 5.00 10.0 ND ND ND
05-Dec-11 5.00 10.0 ND ND ND
11-Jun-12 5.00 10.0 ND 7.2 J ND
12-Dec-12 5.00 10.0 ND 8.2 J ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Cobalt Sep-94 NR 10 ND ND NS
Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND ND NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 2.0 2.0 NS
Nov-98 NR 10 ND 3.0 NS
Jul-99 NR 10 ND ND NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND 22.0 NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND 10.0 NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND ND ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

 NR 10 ND ND ND
29-Dec-06 NR 10 ND ND ND
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 4.2 B 1.2 B 1.8 J
08-Jul-08 NR 10 4.8 B 10.5 B 6.2 J
17-Dec-08 0.60 10.0 1.7 B 1.1 B 2.5 J
09-Jul-09 0.60 10.0 ND ND ND
16-Dec-09 0.60 10.0 ND 1.0 J ND

NC 2B = NE ug/L (03/24/10) 24-Jun-10 0.60 10.0 ND ND ND
13-Dec-10 0.60 10.0 {4.4} B {ND} 1.6 {1.0 J} J
20-Jun-11 5.0 10.0 ND ND ND
05-Dec-11 5.0 10.0 ND ND ND

Resample  > 25-Jan-12 5.0 10.0 NS NS ND
11-Jun-12 5.0 10.0 ND 5.1 J ND
12-Dec-12 5.0 10.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Copper Sep-94 NR 200 ND ND NS
Dec-94 NR 200 ND ND NS
Feb-95 NR 200 ND ND NS
Mar-95 NR 200 ND ND NS
Nov-95 NR 200 ND ND NS
May-96 NR 200 ND ND NS
Nov-96 NR 200 ND ND NS
Jun-97 NR 200 ND ND NS
Dec-97 NR 200 ND ND NS
May-98 NR 200 ND ND NS
Nov-98 NR 200 ND ND NS
Jul-99 NR 200 ND ND NS

Nov-99 NR 200 ND ND NS
May-00 NR 200 ND ND NS
Oct-00 NR 200 ND ND NS
Apr-01 NR 200 ND ND NS
Oct-01 NR 200 ND ND NS
Jun-02 NR 200 NS NS NS
Nov-02 NR 200 ND ND NS
Jun-03 NR 200 ND ND NS
Dec-03 NR 200 ND ND ND
Jun-04 NR 200 ND ND ND
Dec-04 NR 200 ND ND ND
Jun-05 NR 200 ND ND ND
Dec-05 NR 200 ND ND ND

28-Jun-06 NR 200 ND ND ND
29-Dec-06 NR 10 1.30 B 1.10 B 0.60 J
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 5.3 B ND 9.8

NC 2B = 7 ug/L (03/28/08) 08-Jul-08 NR 10 1.7 J 4.2 J ND
17-Dec-08 0.30 10.0 1.4 J 1.5 J ND
09-Jul-09 0.30 10.0 ND ND ND
16-Dec-09 0.30 10.0 1.9 J 2.0 J ND
24-Jun-10 0.30 10.0 ND 3.1 J ND
13-Dec-10 0.30 10.0 0.31 B ND 0.49 J
20-Jun-11 5.0 10.0 ND ND ND
05-Dec-11 5.0 10.0 ND ND ND
11-Jun-12 5.0 10.0 ND 5.5 J ND
12-Dec-12 5.0 10.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Lead Sep-94 NR 10 ND ND NS
Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND ND NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 ND 8 NS
Nov-98 NR 10 ND ND NS
Jul-99 NR 10 ND 10 NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND ND NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND ND NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND ND ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

28-Jun-06 NR 10 ND ND ND
29-Dec-06 NR 10 ND ND ND
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 ND ND ND

NC 2B = 25 ug/L (03/28/08) 08-Jul-08 NR 10 ND ND ND
17-Dec-08 4.0 10.0 ND ND ND
09-Jul-09 4.0 10.0 ND ND ND
16-Dec-09 4.0 10.0 ND ND ND
24-Jun-10 4.0 10.0 ND ND ND
13-Dec-10 4.0 10.0 ND ND ND
20-Jun-11 5.0 10.0 ND ND ND
05-Dec-11 5.0 10.0 ND ND ND
11-Jun-12 5.0 10.0 ND ND ND
12-Dec-12 5.0 10.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Nickel Sep-94 NR 50 ND ND NS
Dec-94 NR 50 ND ND NS
Feb-95 NR 50 ND ND NS
Mar-95 NR 50 ND ND NS
Nov-95 NR 50 ND ND NS
May-96 NR 50 ND ND NS
Nov-96 NR 50 ND ND NS
Jun-97 NR 50 ND ND NS
Dec-97 NR 50 ND ND NS
May-98 NR 50 ND ND NS
Nov-98 NR 50 ND ND NS
Jul-99 NR 50 ND ND NS

Nov-99 NR 50 ND ND NS
May-00 NR 50 ND ND NS
Oct-00 NR 50 ND ND NS
Apr-01 NR 50 ND ND NS
Oct-01 NR 50 ND ND NS
Jun-02 NR 50 NS NS NS
Nov-02 NR 50 ND ND NS
Jun-03 NR 50 ND ND NS
Dec-03 NR 50 ND ND ND
Jun-04 NR 50 ND ND ND
Dec-04 NR 50 ND 50.0 (ND) ND
Jun-05 NR 50 ND ND ND
Dec-05 NR 50 ND ND ND

28-Jun-06 NR 50 ND ND ND
29-Dec-06 NR 50 ND 2.9 J ND
12-Jul-07 NR 50 3.8 J DRY ND
19-Dec-07 NR 50 6.0 31.5 ND

NC 2B = 25 ug/L (03/28/08) 08-Jul-08 NR 50 3.2 J 29.8 J ND
17-Dec-08 1.7 50.0 2.4 B 4.0 B 2.4 J
09-Jul-09 1.7 50.0 4.1 J 12.3 J ND
16-Dec-09 1.7 50.0 3.8 B 4.4 B 3.0 J
24-Jun-10 1.7 50.0 ND 2.0 J ND
13-Dec-10 1.7 50.0 ND 14.2 J 2.7 J
20-Jun-11 5.0 50.0 ND 7.8 J ND
05-Dec-11 5.0 50.0 ND 5.3 J ND
11-Jun-12 5.0 50.0 ND 11.0 J ND
12-Dec-12 5.0 50.0 ND 13.8 J ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Silver Sep-94 NR 10 ND ND NS
Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND ND NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 ND ND NS
Nov-98 NR 10 ND ND NS
Jul-99 NR 10 ND ND NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND ND NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND ND NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND ND ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

28-Jun-06 NR 10 ND ND ND
29-Dec-06 NR 10 ND ND ND
12-Jul-07 NR 10 2.2 J DRY ND
19-Dec-07 NR 10 ND 0.34 J ND

NC 2B = 0.06 ug/L (03/28/08) 08-Jul-08 NR 10 0.35 B 1.0 J 0.12 J
17-Dec-08 0.10 10.0 ND ND ND
09-Jul-09 0.10 10.0 ND 0.10 J ND
16-Dec-09 0.10 10.0 ND 0.16 J ND
24-Jun-10 0.10 10.0 ND 0.26 J ND
13-Dec-10 0.10 10.0 {ND} {0.28} B 0.21 {0.19 J} J
20-Jun-11 5.0 10.0 ND ND ND
05-Dec-11 5.0 10.0 ND ND ND
11-Jun-12 5.0 10.0 ND ND ND
12-Dec-12 5.0 10.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Thallium Sep-94 NR 10 ND ND NS
Dec-94 NR 10 ND ND NS
Feb-95 NR 10 ND ND NS
Mar-95 NR 10 ND ND NS
Nov-95 NR 10 ND ND NS
May-96 NR 10 ND ND NS
Nov-96 NR 10 ND ND NS
Jun-97 NR 10 ND ND NS
Dec-97 NR 10 ND ND NS
May-98 NR 10 ND ND NS
Nov-98 NR 10 ND ND NS
Jul-99 NR 10 ND ND NS

Nov-99 NR 10 ND ND NS
May-00 NR 10 ND ND NS
Oct-00 NR 10 ND ND NS
Apr-01 NR 10 ND ND NS
Oct-01 NR 10 ND ND NS
Jun-02 NR 10 NS NS NS
Nov-02 NR 10 ND ND NS
Jun-03 NR 10 ND ND NS
Dec-03 NR 10 ND ND ND
Jun-04 NR 10 ND ND ND
Dec-04 NR 10 ND 10.0 (ND) ND
Jun-05 NR 10 ND ND ND
Dec-05 NR 10 ND ND ND

28-Jun-06 NR 10 ND ND ND
29-Dec-06 NR 6 ND ND ND
12-Jul-07 NR 5.5 ND DRY ND
19-Dec-07 NR 5.5 3.6 J ND ND
08-Jul-08 NR 5.5 3.4 J ND ND
17-Dec-08 3.0 5.5 ND ND ND
09-Jul-09 3.0 5.5 ND ND ND
16-Dec-09 3.0 5.5 ND ND ND

NC 2B = NE (03/24/10) 24-Jun-10 3.0 5.5 ND ND ND
13-Dec-10 3.0 5.5 3.8 J ND ND
20-Jun-11 5.4 5.5 ND ND ND
05-Dec-11 5.4 5.5 ND ND ND
11-Jun-12 5.4 5.5 ND ND ND
12-Dec-12 5.4 5.5 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Vanadium Sep-94 NR 40 ND ND NS
Dec-94 NR 40 ND ND NS
Feb-95 NR 40 ND ND NS
Mar-95 NR 40 ND ND NS
Nov-95 NR 40 ND ND NS
May-96 NR 40 ND ND NS
Nov-96 NR 40 ND ND NS
Jun-97 NR 40 ND ND NS
Dec-97 NR 40 ND ND NS
May-98 NR 40 ND ND NS
Nov-98 NR 40 ND ND NS
Jul-99 NR 40 ND ND NS

Nov-99 NR 40 ND ND NS
May-00 NR 40 ND ND NS
Oct-00 NR 40 ND ND NS
Apr-01 NR 40 ND ND NS
Oct-01 NR 40 ND ND NS
Jun-02 NR 40 NS NS NS
Nov-02 NR 40 ND ND NS
Jun-03 NR 40 ND ND NS
Dec-03 NR 40 ND ND ND
Jun-04 NR 40 ND ND ND
Dec-04 NR 40 ND ND ND
Jun-05 NR 40 ND ND ND
Dec-05 NR 40 ND ND ND

28-Jun-06 NR 40 ND ND ND
29-Dec-06 NR 25 1.6 J 2.0 J ND
12-Jul-07 NR 25 4.6 J DRY ND
19-Dec-07 NR 25 3.3 J 1.4 B 0.62 J

NC 2B = NE ug/L (03/28/08) 08-Jul-08 NR 25 5.2 J 2.3 J 0.20 J
17-Dec-08 0.20 25.0 1.8 B 2.7 B 0.76 J
09-Jul-09 0.20 25.0 5.0 B 3.4 B 1.30 J
16-Dec-09 0.20 25.0 3.6 J 3.5 J 0.53 J
24-Jun-10 0.20 25.0 5.8 J 2.6 J ND
13-Dec-10 0.20 25.0 1.6 B 0.67 B 0.36 J
20-Jun-11 5.0 25.0 ND ND ND
5-Dec-11 5.0 25.0 ND ND ND
11-Jun-12 5.0 25.0 ND 11.5 J ND
12-Dec-12 5.0 25.0 ND ND ND
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TABLE 8:
HISTORICAL INORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Constituent Surface Water

Blanks

Concentration (µg/L)

DL RL
Date

Zinc Nov-96 NR 50 11.0 ND NS
Jun-97 NR 50 ND ND NS
Dec-97 NR 50 20.0 ND NS
May-98 NR 50 20.0 28.0 NS
Nov-98 NR 50 ND ND NS
Jul-99 NR 50 ND ND NS

Nov-99 NR 50 ND ND NS
May-00 NR 50 ND ND NS
Oct-00 NR 50 ND ND NS
Apr-01 NR 50 ND ND NS
Oct-01 NR 50 ND ND NS
Jun-02 NR 50 NS NS NS
Nov-02 NR 50 ND ND NS
Jun-03 NR 50 ND ND NS
Dec-03 NR 50 ND ND ND
Jun-04 NR 50 ND ND ND
Dec-04 NR 50 ND ND ND
Jun-05 NR 50 ND ND ND
Dec-05 NR 50 ND ND ND

28-Jun-06 NR 50 ND ND ND
29-Dec-06 NR 50 ND ND ND
12-Jul-07 NR 10 ND DRY ND
19-Dec-07 NR 10 24.6 B ND 102

NC 2B = 50 ug/L (03/28/08) 08-Jul-08 NR 10 ND ND 1.2 J
17-Dec-08 0.40 10.0 ND 0.89 B 0.49 J
09-Jul-09 0.40 10.0 ND 4.9 B 1.6 J
16-Dec-09 0.40 10.0 2.6 B 2.6 B 7.7 J
24-Jun-10 0.40 10.0 ND 14.9 ND
13-Dec-10 0.40 10.0 ND 9.8 B 6.7 J
20-Jun-11 10.0 10.0 ND ND ND
05-Dec-11 10.0 10.0 ND ND 12.4
11-Jun-12 10.0 10.0 ND ND ND
12-Dec-12 10.0 10.0 ND ND ND

Notes:
1.  RL = Laboratory reporting limit (NC SWSL from October 2007 to present).
2.  ND = Not detected above laboratory reporting limit.
3.  B = Blank-qualified data; result is expected to be biased high based on concentrations in the blanks
4.  Shaded values for surface water are above the NC 2B Surface Water Standards (NC2B) 
5.  DL = Laboratory detection limit.
6.  J = Estimated value between the DL and the RL
7.  NS = Not sampled.
8.  NR = Not Reported.
9.  DRY = Monitoring well or surface water point considered to be dry.
10.  Surface waters are classified as WS-IV/NSW (WS, human health, and fresh-water aquatic life).
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TABLE  9:
HISTORICAL ORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
Acetone Sep-94 NR 100 ND ND NS

Dec-94 NR 100 ND ND NS
Feb-95 NR 100 ND ND NS
Mar-95 NR 100 ND ND NS

 Nov-95 NR 100 ND ND NS
May-96 NR 100 ND ND NS
Nov-96 NR 100 ND ND NS
Jun-97 NR 100 ND ND NS
Dec-97 NR 100 ND ND NS
May-98 NR 100 ND ND NS
Nov-98 NR 100 ND ND NS
Jul-99 NR 100 ND ND NS

Nov-99 NR 100 ND ND NS
May-00 NR 100 ND ND NS
Oct-00 NR 100 ND ND NS
Apr-01 NR 100 ND ND NS
Oct-01 NR 100 168 B 337 B 479
Jun-02 NR 100 NS NS NS
Jun-02 NR 100 NS NS NS
Nov-02 NR 100 ND ND NS
Jun-03 NR 100 ND ND NS
Dec-03 NR 100 ND ND ND
Jun-04 NR 100 ND ND ND
Dec-04 NR 100 ND ND ND
Jun-05 NR 100 ND ND ND
Dec-05 NR 100 ND ND ND

28-Jun-06 NR 100 ND ND ND
29-Dec-06 NR 100 ND ND ND
12-Jul-07 NR 100 ND DRY ND
19-Dec-07 NR 100 12.7 B ND 4.5 J

NC 2B = 2,000 ug/L (03/28/08) 08-Jul-08 NR 100 ND ND ND
17-Dec-08 20.0 100 ND ND ND
09-Jul-09 20.0 100 ND ND ND

NC 2B = NE (03/24/10) 16-Dec-09 2.2 100 ND ND 2.8 J
24-Jun-10 2.2 100 2.8 B ND 7.7 J
13-Dec-10 2.2 100 ND 3.0 J ND
20-Jun-11 2.2 100 ND 3.8 B 3.9 J
05-Dec-11 2.2 100 ND 7.2 B 8.8 J
11-Jun-12 2.2 100 ND 5.5 B 4.7 J
12-Dec-12 10.0 100 ND ND ND

  Constituent
Concentration (µg/L)

RLDL
Surface Water

Blanks
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TABLE  9:
HISTORICAL ORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
  Constituent

Concentration (µg/L)

RLDL
Surface Water

Blanks

Benzene Sep-94 NR 5 ND ND NS
Dec-94 NR 5 ND ND NS
Feb-95 NR 5 ND ND NS
Mar-95 NR 5 ND ND NS
Nov-95 NR 5 ND ND NS
May-96 NR 5 ND ND NS
Nov-96 NR 5 ND ND NS
Jun-97 NR 5 ND ND NS
Dec-97 NR 5 ND ND NS
May-98 NR 5 ND ND NS
Nov-98 NR 5 ND ND NS
Jul-99 NR 5 ND ND NS

Nov-99 NR 5 ND ND NS
May-00 NR 5 ND ND NS
Oct-00 NR 5 ND ND NS
Apr-01 NR 5 ND ND NS
Oct-01 NR 5 ND ND NS
Jun-02 NR 5 NS NS NS
Nov-02 NR 5 ND ND NS
Jun-03 NR 5 ND ND NS
Dec-03 NR 5 ND ND ND
Jun-04 NR 5 ND ND ND
Dec-04 NR 5 ND ND ND
Jun-05 NR 5 ND ND ND
Dec-05 NR 5 ND ND ND

28-Jun-06 NR 5 ND ND ND
29-Dec-06 NR 3 ND ND ND

Resample  > 23-Feb-07 NR 3 NS NS ND
12-Jul-07 NR 1 ND DRY ND
19-Dec-07 NR 1 ND ND ND

NC 2B = 1.9 ug/L (03/28/08) 08-Jul-08 NR 1 ND ND ND
17-Dec-08 0.25 1.0 ND ND ND
09-Jul-09 0.25 1.0 ND ND ND
16-Dec-09 0.25 1.0 ND ND ND

NC 2B = 1.19 (03/24/10) 24-Jun-10 0.25 1.0 ND ND ND
13-Dec-10 0.25 1.0 ND ND ND

Resample  > 08-Feb-11 0.25 1.0 NS NS ND
20-Jun-11 0.25 1.0 ND ND ND
05-Dec-11 0.25 1.0 ND ND ND
11-Jun-12 0.25 1.0 ND ND ND
12-Dec-12 0.25 1.0 ND ND ND
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TABLE  9:
HISTORICAL ORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
  Constituent

Concentration (µg/L)

RLDL
Surface Water

Blanks

Chlorobenzene Sep-94 NR 5 ND ND NS
Dec-94 NR 5 ND ND NS
Feb-95 NR 5 ND ND NS
Mar-95 NR 5 ND ND NS
Nov-95 NR 5 ND ND NS
May-96 NR 5 ND ND NS
Nov-96 NR 5 ND ND NS
Jun-97 NR 5 ND ND NS
Dec-97 NR 5 ND ND NS
May-98 NR 5 ND ND NS
Nov-98 NR 5 ND ND NS
Jul-99 NR 5 ND ND NS

Nov-99 NR 5 ND ND NS
May-00 NR 5 ND ND NS
Oct-00 NR 5 ND ND NS
Apr-01 NR 5 ND ND NS
Oct-01 NR 0.5 ND ND NS
Jun-02 NR 0.5 NS NS NS
Nov-02 NR 0.5 ND ND NS
Jun-03 NR 0.5 ND 7.2 ND
Dec-03 NR 5 ND ND ND
Jun-04 NR 5 ND ND ND
Dec-04 NR 5 ND ND ND
Jun-05 NR 5 ND ND ND
Dec-05 NR 5 ND ND ND

28-Jun-06 NR 5 ND ND ND
29-Dec-06 NR 3 ND ND ND
12-Jul-07 NR 3 ND DRY ND
19-Dec-07 NR 3 ND ND ND

NC 2B = 130 ug/L (03/28/08) 08-Jul-08 NR 3 ND ND ND
17-Dec-08 0.23 3.0 ND ND ND
09-Jul-09 0.23 3.0 ND ND ND
16-Dec-09 0.23 3.0 ND ND ND
24-Jun-10 0.23 3.0 ND ND ND
13-Dec-10 0.23 3.0 ND ND 0.28 J
20-Jun-11 0.23 3.0 ND ND ND
05-Dec-11 0.23 3.0 ND ND ND
11-Jun-12 0.23 3.0 ND ND ND
12-Dec-12 0.23 3.0 ND ND ND

Butner Landfill, Permit No. 39-02 ACM Page 3 of 4 Joyce Engineering



TABLE  9:
HISTORICAL ORGANIC CONSTITUENTS IN SURFACE WATER

SW-1 SW-2
  Constituent

Concentration (µg/L)

RLDL
Surface Water

Blanks

Chloromethane 09-Jul-09 0.11 1.0 ND 0.19 J ND
12/16/2009 0.11 1.0 ND ND ND

NC 2B = NE (03/24/10) 6/24/2010 0.11 1.0 ND ND ND
12/13/2010 0.11 1.0 ND ND ND
20-Jun-11 0.11 1.0 ND ND ND
05-Dec-11 0.11 1.0 ND ND ND
11-Jun-12 0.11 1.0 ND ND ND
12-Dec-12 0.11 1.0 ND ND ND

Notes:
1.  RL = Laboratory reporting limit (NC SWSL from October 2007 to present).
2.  ND = Not detected above laboratory reporting limit.
3.  B = Blank-qualified data; result is expected to be biased high based on concentrations in the blanks
4.  Shaded values for surface water are above the NC 2B Surface Water Standards (NC2B) 
5.  DL = Laboratory detection limit.
6.  J = Estimated value between the DL and the RL
7.  NS = Not sampled.
8.  NR = Not Reported.
9.  DRY = Monitoring well or surface water point considered to be dry.
10.  Surface waters are classified as WS-IV/NSW (WS, human health, and fresh-water aquatic life).
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TABLE 10:
HISTORICAL FIELD PARAMETER DATA

Field Parameter Date MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1 SW-1 SW-2
pH 7/21/1999 6.09 6.45 6.78 6.97 6.85 7.02 NI 7.47 8.01

11/16/1999 6.14 6.34 6.65 6.78 5.97 7.10 NI 7.27 7.32
5/10/2000 7.15 6.50 6.80 6.76 6.81 6.62 NI 6.91 7.23

10/26/2000 6.27 6.59 6.62 6.82 6.79 6.53 NI 6.73 7.31
4/18/2001 NA 4.42 4.41 4.41 4.39 NA NI NA NA

10/27/2001 NA NA NA NA NA NA NI NA NA
6/13/2002 NA NA NA NA NA NA NI NA NA

11/19/2002 NA NA NA NA NA NA NI NA NA
6/27/2003 5.8 6.3 6.6 6.8 6.6 6.9 NI 7.2 6.7

12/30/2003 NA NA NA NA NA NA NI NA NA
6/30/2004 NA NA NA NA NA NA NI NA NA

12/29/2004 NA NA NA NA NA NA NI NA NA
6/29/2005 6.24 5.92 6.77 6.49 6.48 6.35 NI 6.84 6.77

12/29/2005 6.88 6.52 6.81 6.72 6.87 6.89 NI 6.73 8.32

6/28/2006 7.05 6.31 6.82 6.60 7.04 6.82 NI 7.05 7.66
12/29/2006 6.36 6.55 6.88 6.79 6.77 6.82 NI 7.40 8.38
7/12/2007 7.15 6.63 7.06 7.08 7.65 7.12 NI 7.59 -

12/19/2007 6.89 6.90 7.07 6.87 7.39 6.67 7.64 7.86 7.34
7/7/2008 6.77 6.19 6.88 7.19 7.13 6.77 NS 7.65 7.82

12/15/2008 6.26 5.92 7.81 7.10 6.63 7.03 NS 6.40 7.25
7/9/2009 7.36 8.01 6.95 7.56 7.15 7.88 7.55 8.03 7.98

12/16/2009 7.65 7.42 7.14 6.84 7.60 7.90 NS 6.59 8.92
6/24/2010 5.95 6.61 6.74 6.94 7.61 7.81 NS 7.42 7.71

12/13/2010 6.90 6.52 6.98 6.91 7.20 7.22 NS 8.00 7.75
6/20/2011 6.53 6.46 6.71 6.84 6.88 6.95 NS 7.34 7.53
12/5/2011 7.10 6.61 6.79 7.03 7.25 7.15 NS 8.16 8.03
6/11/2012 5.77 6.41 6.66 6.77 6.61 6.55 5.82 7.45 7.95

12/12/2012 7.41 6.60 6.76 6.97 7.10 7.07 NS 7.63 8.10

Conductivity 7/21/1999 89.0 2110.0 1580.0 1282.0 249.0 584.0 NI 359.0 892.0
µS 11/16/1999 143.9 2320.0 1678.0 1373.0 146.8 648.0 NI 268.0 403.0

5/10/2000 100.0 1986.0 1534.0 1183.0 207.0 957.0 NI 304.0 410.0
10/26/2000 94.4 1992.0 1473.0 1204.0 289.0 572.0 NI 365.0 747.0
4/18/2001 NA 1920.0 1702.0 1318.0 137.5 NA NI NA NA

10/27/2001 NA NA NA NA NA NA NI NA NA
6/13/2002 NA NA NA NA NA NA NI NA NA

11/19/2002 NA NA NA NA NA NA NI NA NA
6/27/2003 135.0 1835.0 1421.0 1100.0 239.0 669.0 NI 370.0 1701.0

12/30/2003 NA NA NA NA NA NA NI NA NA
6/30/2004 NA NA NA NA NA NA NI NA NA

12/29/2004 NA NA NA NA NA NA NI NA NA
6/29/2005 105.5 1899.0 1604.0 1327.0 515.0 839.0 NI 457.0 253.0

12/29/2005 96.4 1602.0 1318.0 1012.0 128.4 552.0 NI 134.6 217.0

6/28/2006 68.0 1704.0 1298.0 1091.0 142.6 573.0 NI 272.0 422.0
12/29/2006 101.4 2240.0 1708.0 126.4 164.1 668.0 NI 106.5 255.0
7/12/2007 100.0 1964.0 1591.0 1245.0 480.0 640.0 NI 510.0 332.0

12/19/2007 100.5 2300.0 1704.0 1318.0 406.0 724.0 NI 377.0 NA
7/7/2008 113.1 1665.0 1410.0 1122.0 258.0 592.0 NI 211.0 1635.0

12/15/2008 61.0 100.4 291.0 562.0 384.0 530.0 NI 113.6 158.6
7/9/2009 104.4 1921.0 1525.0 1262.0 423.0 643.0 139.4 299.0 743.0

12/16/2009 105.5 1429.0 1193.0 1056.0 114.8 557.0 NS 109.2 215.0
6/24/2010 94.3 1170.0 999.0 961.0 332.0 563.0 NS 358.0 601.0

12/13/2010 128.1 2.5 1620.0 1370.0 478.0 616.0 NS 374.0 1138.0
6/20/2011 119.4 1948.0 164.4 1474.0 394.0 657.0 NS 383.0 800.0
12/5/2011 124.4 1897.0 1569.0 1356.0 543.0 590.0 NS 180.2 479.0
6/11/2012 83.0 1828.0 1527.0 1275.0 371.0 573.0 98 363.0 605.0

12/12/2012 122.3 197.0 1629.0 1464.0 646.0 641.0 NS 390.0 1227.0
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TABLE 10:
HISTORICAL FIELD PARAMETER DATA

Field Parameter Date MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1 SW-1 SW-2
Temperature 7/21/1999 22.5 22.3 20.2 19.6 20.7 20.9 NI 23.8 25.7
 °C 11/16/1999 14.3 15.3 14.5 14.3 14.0 16.1 NI 10.4 9.8

5/10/2000 19.5 18.0 18.9 17.3 17.4 18.9 NI 18.3 19.4
10/26/2000 18.6 16.9 19.2 18.3 18.3 20.2 NI 17.1 16.6
4/18/2001 NA 13.3 13.6 13.3 12.0 NA NI NA NA

10/27/2001 NA NA NA NA NA NA NI NA NA
6/13/2002 NA NA NA NA NA NA NI NA NA

11/19/2002 NA NA NA NA NA NA NI NA NA
6/27/2003 17 19 18 17 18 19 NI 21 19

12/30/2003 NA NA NA NA NA NA NI NA NA
6/30/2004 NA NA NA NA NA NA NI NA NA

12/29/2004 NA NA NA NA NA NA NI NA NA
12/29/2004 NA NA NA NA NA NA NI NA NA
6/29/2005 20 17.1 17.1 18.8 17.4 21.2 NI 23.6 23.4

12/29/2005 15.3 13.8 12.1 14.4 13.7 15.5 NI 9.5 9.5

6/28/2006 18 16 18.1 16.7 17.7 19.3 NI 25 26.3
12/29/2006 13.7 14 11.8 12.6 12.9 13.8 NI 6.0 7.0
7/12/2007 19.6 16.7 17.0 19.5 18.8 20.1 NI 23.8 NA

12/19/2007 22.5 12.5 13.1 14.4 14.9 14.4 13.3 3.8 6.8
7/7/2008 18.1 21.1 20.8 18.1 16.8 18.4 NS 24.7 24.0

12/15/2008 14.5 13.5 12.8 12.8 15.7 12.4 NS 11.5 11.1
7/9/2009 18.4 16.0 16.7 16.6 15.9 17.0 15.9 20.3 22.0

12/16/2009 11.9 10.1 10.2 12.4 10.6 11.9 NS 5.7 5.8
6/24/2010 16.5 14.3 17.2 17.7 16.3 18.0 NS 22.4 22.8

12/13/2010 13.5 10.3 10.7 12.5 12.0 13.8 NS 2.2 3.2
6/20/2011 17.9 19.1 17.2 17.4 16.7 18.0 NS 23.4 23.9
12/5/2011 16.7 15.3 15.2 17.1 16.5 17.0 NS 11.4 12.4
6/11/2012 17.2 16.99 18.29 17.0 16.5 18.2 17.5 22.1 22.2

12/12/2012 15.4 14.2 13.6 10.8 15.7 14.4 NS 9.1 8.7

Turbidity 7/21/1999 80.8 0.34 0.06 0.14 103 0.11 NI 0.08 0.13
n.t.u. 11/16/1999 160.0 - - 35.1 785 0.37 NI NA NA

5/10/2000 6.10 75.0 4.30 17.6 357 6.01 NI 3.84 2.63
10/26/2000 178 33.5 4.99 198 480 3.51 NI 2.27 1.54
4/18/2001 3.46 90.6 3.46 103 327 NA NI NA NA

10/27/2001 NA NA NA NA NA NA NI NA NA
6/13/2002 NA NA NA NA NA NA NI NA NA

11/19/2002 NA NA NA NA NA NA NI NA NA
6/27/2003 NA NA NA NA NA NA NI NA NA

12/30/2003 NA NA NA NA NA NA NI NA NA
6/30/2004 NA NA NA NA NA NA NI NA NA

12/29/2004 NA NA NA NA NA NA NI NA NA
12/29/2004 NA NA NA NA NA NA NI NA NA
6/29/2005 49.0 66.0 30.0 862 59.0 22.0 NI 20.0 253

12/29/2005 64.9 7.10 2.84 3.71 23.2 12.2 NI 7.92 8.08

6/28/2006 942.0 37.6 6.24 233.0 85.3 40.0 NI 6.49 3.18
12/29/2006 32.8 4.01 2.39 3.90 15.2 5.68 NI 8.52 10.0
7/12/2007 14.5 4.52 4.65 5.89 5.27 6.26 NI 17.4 -

12/19/2007 52.7 5.84 6.75 125 57.0 30.4 62.4 7.02 1.12
7/7/2008 30.7 48.2 1.99 2.78 13.59 3.99 NS 21.7 18.24

12/15/2008 140.0 21.3 19.90 33.2 42.50 8.35 NS 100.1 25.60
7/9/2009 49.8 15.0 2.92 4.91 18.10 10.18 56.8 22.8 6.82

12/16/2009 8.57 5.84 0.89 1.96 28.10 1.72 NS 16.92 10.52
6/24/2010 55.0 18.9 2.02 5.35 82.60 7.35 NS 3.84 6.36

12/13/2010 20.6 15.45 6.41 10.51 13.48 8.22 NS 9.68 6.04
6/20/2011 34.8 20.50 15.24 18.10 27.10 13.97 NS 13.84 21.50
12/5/2011 14.6 14.44 3.30 6.64 7.62 20.17 NS 4.71 4.35
6/11/2012 14.5 48.70 5.77 20.0 14.68 6.71 9.1 12.74 105

12/12/2012 22.2 47.30 5.82 5.55 112 4.76 NS 4.27 13.38

Notes:
1.  NI = Well/Piezometer not installed.

2.  NA = No data is avaliable for the sampling event.
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TABLE  11:  GROUNDWATER GEOCHEMICAL CHARACTERISTICS

Parameter
  Date Units DL RL MW-1R MW-2R MW-3R MW-4 MW-5 MW-6 NES-1 SW-1 SW-2
Alkalinity (as CaCO3) Dec-03 mg/L 9 10 37 800 690 640 68 350 - 69 86 ND

Dec-07 mg/L - 5.0 39.0 763 726 619 - - 190 - - ND

Chloride Dec-03 mg/L 0.2 1 3.5 280 170 82 13 44 - 10 15 ND
Dec-07 mg/L - 5.0 ND 13.1 297 89.1 - - 7.9 - - ND

Dissolved Oxygen Dec-03 mg/L - - 9.49 4.84 26.19 24.19 15.31 20.17 - 23.04 28.70 -
Dec-07 mg/L - - - 1.88 1.44 3.21 - - 0.70 - - -

Dissolved CO2 Dec-07 mg/L - - 25 365 175 295 - - 60 - - -

Fe, Ferrous Dec-30 mg/L 0.03 0.1 ND 1.5 ND ND 0.22 ND - ND ND ND
Dec-07 mg/L - - ND 7.2 ND ND - - 0.2 - - -

Hydrogen Sulfide Dec-03 mg/L 1 1 ND ND ND ND ND ND - ND ND -
Dec-07 mg/L - - 0.0 0.0 0.0 0.0 - - 0.0 - - -

Nitrate-N Dec-03 mg/L 0.02 0.05 0.12 ND ND ND ND 0.13 - ND ND ND
Dec-07 mg/L - 0.10 ND ND ND ND - - 13.0 - - ND

Redox Potential Dec-03 mV - - 257.2 76.2 207.6 212.7 187.3 123.6 - 147.3 122.9 -
(ORP) Dec-07 mv - - 146 45 142 134 - - 138 - - -

Sulfate Dec-03 mg/L 0.06 2 ND ND ND 2.6 9.6 9.0 - 11 11 ND
Dec-07 mg/L - 5.0 ND ND ND ND - - 36.8 - - ND

Total Organic Carbon Dec-07 mg/L - 1.0 * 2.9 54.3 23.2 17.2 - - 7.2 - - ND

Dissolved Ethane Dec-03 mg/L 0.0002 0.001 ND ND ND ND ND ND - ND ND ND
Dec-07 mg/L - 20.0 ND ND ND ND - - ND - - ND

Dissolved Ethene Dec-03 mg/L 0.0003 0.001 ND ND ND ND ND ND - ND ND ND
Dec-07 mg/L - 20.0 ND ND ND ND - - ND - - ND

Dissolved Methane Dec-03 mg/L 0.0002 0.001 ND 0.66 0.13 0.0099 0.0010 ND - 0.0023 0.0023 ND
Dec-07 mg/L - 10.0 ND 0.116 0.186 ND - - ND - - ND

Pyruvic Acid Dec-07 mg/L - 0.1 2.5 ND 1.5 2.0 - - 1.2 - - ND

Lactic Acid Dec-07 mg/L - 1.0 ND 5.4 11.9 3.1 - - ND - - ND

Acetic Acid Dec-07 mg/L - 1.0 ND ND ND ND - - ND - - ND

Propionic Acid Dec-07 mg/L - 1.0 ND 63.7 38.3 12.8 - - ND - - ND

Butyric Acid Dec-07 mg/L - 1.0 ND ND ND ND - - ND - - ND
-

NOTES:
DL = laboratory detection limit mg/L = milligrams per liter C = degress Celcius
RL = laboratory reporting limit mV = millivolt m.s. = microsiemen
ND = not detected above detection limit s.u. = standard unit ntu = nephelometric turbidity units
J = estimated concentration.
- = not analyzed, or if used in DL/QL columns, DL/QL not reported

BLANKS
Groundwater Monitoring Wells Surface Water
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TABLE 12:  
 PHYSICAL AND CHEMICAL PROPERTIES OF COC PROPERTIES

NC 2L Groundwater Standard 1 µg/L
EPA MCL 5 µg/L

CAS # 71‐43‐2

Molecular Formula C6H6

Molar Mass 78.11 g/mole

Appearance Clear/Colorless

Density 0.88

Melting Point 5.5ºC
Boiling Point 80.1ºC

Solubility in water Slightly

Odor Aromatic

Vapor Pressure 10 kPa

Vapor Density 2.8

Organic Soil Partition Coefficient (log koc) 61.7

Water Partition Coefficient (log kow) 2.13

Toxicity Carcinogenic

Data taken from Material Safety Data Sheets and other sources 
available in the public domain.

Constituent of Concern:  Benzene
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TABLE 13:  
COC FATE AND TRANSPORT CHARACTERISTICS

Contaminant In AIR In SOIL In WATER

Benzene volatilizes from soil and water mobile mobile and slightly soluable
photochemicaly degrades anaerobically anaerobically

Fate & Transport Characteristics
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TABLE 14: 
COC TOXICITY VALUES FOR ORAL INGESTION

Refrence Dose

Oral Sfo
(µg/kg-day)

Adult
 (µg/kg-day)

Child
 (µg/kg-day)

Adult 
(µg/kg-day)

Child 
(µg/kg-day)

Adult Child Adult Child

Benzene MW-2R 55 1.9 0.02 0.01 1.6 0.02 0.01 4.23E-04 1.40E-04 3.56E-04 1.18E-04
MW-3R 55 0.73 0.01 0.00 0.73 0.01 0.00 1.63E-04 5.38E-05 1.63E-04 5.38E-05
MW-4 55 0.40 0.00 0.00 0.32 0.00 0.00 8.91E-05 2.95E-05 7.12E-05 2.36E-05

Notes:
1. LADD is lifetime average daily dose from ingested groundater at the specified concentration
2. Sfo values taken from the Region 9 Risk Based Concentration Table. These values represent a cancer slope factor.
4. Formulas used for calculations:

LADD = (C*IR*ED)/(BW*AT)
HI = LADD/Sfo

C = Constitutent concentration
IR = Ingestion Rate (L/day) An ingestion rate of 2L/day was used for adults and 1L/day for children
ED = Exposure Duration (days) An exposure duration of 30 years was used for adults and 8 for children
BW = Body weight (kg) An average weight of 70 Kg was used for adults, 28.2 kg for children
AT = Average time (days) A time of 70 years for adults and chlidren was used

HI Risk December 2012

Contaminant Well
Maximum Concentration 

(µg/L)

LADD Maximum
Concentration 

December 2012 (µg/L)

LADD December 2012 HI Risk Maxium
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TABLE 15: 
COC TOXICITY VALUES FOR INHALATION EXPOSURE

Refrence Dose

Inhalation Sfi
(µg/kg-day)

Adult
 (µg/kg-day)

Child
 (µg/kg-day)

Adult 
(µg/kg-day)

Child 
(µg/kg-day)

Adult Child Adult Child

Benzene MW-2R 27 1.9 0.12 0.05 1.6 0.10 0.04 4.31E-03 1.71E-03 3.63E-03 1.44E-03
MW-3R 27 0.73 0.04 0.02 0.73 0.04 0.02 1.66E-03 6.57E-04 1.66E-03 6.57E-04
MW-4 27 0.40 0.02 0.01 0.32 0.02 0.01 9.07E-04 3.60E-04 7.26E-04 2.88E-04

Notes:
1. LADD is lifetime average daily dose inhaled at the specified concentration
2. Sfo values taken from the Region 9 Risk Based Concentration Table. These values represent a cancer slope factor.
4. Formulas used for calculations:

LADD = (C*IR*ED*K)/(BW*AT)
HI = LADD/Sfo

C = Constitutent concentration

K= Volatilization factor (L/m3) A volitilization factor of 0.5 L/m3 was used based on EPA published values

IR = Ingestion Rate (m3/day) An inhalation rate of 20 m3/day was used for adults and 12 m3/day for children
ED = Exposure Duration (days) An exposure duration of 30 years was used for adults and 8 for children
BW = Body weight (kg) An average weight of 70 Kg was used for adults, 28.2 kg for children
AT = Average time (days) A time of 70 years for adults and chlidren was used

HI Risk Maxium HI Risk December 2012

Contaminant Well
Maximum Concentration 

(µg/m3)

LADD Maximum
Concentration 

December 2012 (µg/m3)

LADD December 2012
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TABLE 16:
COC TOXICITY VALUES FOR DERMAL EXPOSURE

Refrence Dose

Oral Sfo
(µg/kg-day)

Adult
 (µg/kg-day)

Child
 (µg/kg-day)

Adult 
(µg/kg-day)

Child 
(µg/kg-day)

Adult Child Adult Child

Benzene MW-2R 55 1.9 1.22E-03 3.78E-04 1.6 1.03E-03 3.19E-04 2.22E-05 6.88E-06 1.87E-05 5.79E-06
MW-3R 55 0.73 4.69E-04 1.45E-04 0.73 4.69E-04 1.45E-04 8.53E-06 2.64E-06 8.53E-06 2.64E-06
MW-4 55 0.40 2.57E-04 7.97E-05 0.32 2.06E-04 6.37E-05 4.68E-06 1.45E-06 3.74E-06 1.16E-06

Notes:
1. LADD is lifetime average daily dose from ingested groundater at the specified concentration
2. Sfo values taken from the Region 9 Risk Based Concentration Table. These values represent a cancer slope factor.
4. Formulas used for calculations:

LADD = (C*K*EV*ED*EF*SA)/(BW*AT)*CF
HI = LADD/Sfo

C = Constitutent concentration
K= Peremeability cofficient (cm/day) 0.504 (contaminant dependent)
EV= Event Frequency 15 min/day (0.010417 days)
ED = Exposure Duration (years) An exposure duration of 30 years was used for adults and 8 for children
EF = Exposure Frequency (days/year) 365 days per year

SA = Skin surface area (cm2) 20,000 cm2 for adults and 9,360 cm2 for children
BW = Body weight (kg) An average weight of 70 Kg was used for adults, 28.2 kg for children
AT = Average time (days) A time of 70 years for adults and chlidren was used
CF = Conversion Factor 1L/ 1000 cm3

HI Risk Maxium HI Risk December 2012

Contaminant Well
Maximum Concentration 

(µg/L)

LADD Maximum
Concentration 

December 2012 (µg/L)

LADD December 2012
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TABLE 17:   CORRECTIVE MEASURES SCREENING MATRIX
Feasibility and Effectiveness Implementability Cost

Remedial Technology:    
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Comments

Ranking system:    
Yes=3; 

Unkwn=2; 
No=1

Yes=3; 
Unkwn=2; 

No=1

Yes=3; 
Unkwn=2; 

No=1

Best=3; 
Avg.=2; 

Worse=1

Best=3; 
Avg.=2; 

Worse=1

Best=3; 
Avg.=2; 

Worse=1

Best=3; 
Avg.=2; 

Worse=1

Best=3; 
Avg.=2; 

Worse=1

Best=3; 
Unkwn/    
Avg.=2; 

Worse=1

Best=3; 
Unkwn/   
Avg.=2; 

Worse=1

Best=3; 
Unkwn/   
Avg.=2; 

Worse=1

Best=3; 
Unkwn/   
Avg.=2; 

Worse=1

Best=3; 
Unkwn/Av

g.=2; 
Worse=1

Best=3; 
Unkwn/   
Avg.=2; 

Worse=1

Best=3; 
Unkwn/  
Avg.=2; 

Worse=1

Best=3; 
Unkwn/   
Avg.=2; 

Worse=1

Non-Intrusive Controls
Monitored Natural Attenuation (MNA) 2 2 2 1 T 3 3 0 --- 3 3 3 3 3 3 3 3 3 3 1 44 Analytical results demonstrate good conditions for natural 

attenuation.

Phytoremediation 2 2 2 2 T,M 3 3 0 --- 3 3 2 3 3 3 3 2 3 2 1 42 Existing vegetation may be sufficient, or may be augmented by 
planting.

Control of Landfill Gas (Passive Vent Installation) 2 2 2 2 T,M 2 2 -1 V 3 2 2 3 3 3 2 2 3 3 2 39 Most likely to be used in addition to other remedial strategies

Constructed Wetlands (for natural near-surface 
groundwater, no P&T) 

3 3 3 2 T,V 3 2 0 --- 2 3 2 3 2 2 2 2 3 2 2 41 Very shallow groundwater and expansive available treatment 
area may increase feasibility and reduce costs. 

Groundwater Containment
Vertical Barrier Walls 1 1 1 1 M 3 3 -1 S 2 3 1 2 2 2 2 1 3 2 2 31 Site conditions would require a laterally extensive barrier 

system, resulting in high costs.  

Pump & Treat (P&T) System (see Ex-situ treatment 
for P&T options)

3 3 3 3 T,M,V 2 1 -1 L 2 2 1 2 2 3 3 1 1 2 2 35 Highly visible, very expensive remedial alternative.   Not 
warranted by existing COC levels and site conditions. 

Hydraulic Gradient Controls (Injection) 1 1 1 1 M 3 3 0 --- 1 2 1 1 1 1 2 1 1 2 1 24 May result in undesirable redirection of contaminated 
groundwater or leachate.

In-Situ - Groundwater Biological Treatment

Enhanced Bioremediation (EB)  with HRC 3 3 3 2 T,V 2 3 0 --- 2 2 1 1 1 2 2 1 2 2 3 35
May be effective depending on site conditions. HRC not best 
choice for benzene at low concentrations. Permit required for 
injection.

Enhanced Remediation (EB)  with O2  CH4, 
C6H15O4P, or N2O)

3 3 3 2 T,V 2 3 0 --- 2 2 1 1 1 2 2 1 2 2 3 35 May be effective depending on site conditions.  O 2 good 
choice for  benzene.  Permit required for injection.

Enhanced Bioremediation (EB) with                          
co-metabolic processes

3 3 3 2 T,V 2 3 0 --- 2 2 1 1 1 2 2 1 1 2 2 33 Full scale cost unknown; permit required for subsurface 
injection. May not be effective.

Enhanced Bioremediation (EB)  with Nitrate 
Enhancement

3 3 3 2 T,V 2 3 0 --- 1 2 1 1 1 2 2 2 1 2 2 33 Full scale success not documented.  Permit required for 
injection.  Effective on narrow contaminant range.  

In-Situ - Groundwater Abiotic Treatment

Permeable Reactive Barrier (PRB) 3 3 2 2 T,V 3 3 -1 S 2 3 1 2 2 2 2 2 2 2 2 37
A laterally extensive barrier will increase costs; however, 
shallow groundwater & plume make it feasible.  Biofouling and 
loss of reactive capacity may require replacement.  

Air Sparging (AS) 3 3 3 2 T,V 2 2 -1 L 3 2 1 2 2 3 2 2 2 2 2 37 Treatment will be limited to area of sparging.  Dual remedial 
mechanisms (volatilization & EB).

Fenton's Reagent 2 2 2 2 T,V 2 2 -1 L 2 2 1 2 1 2 2 1 1 2 2 29 Limited effectiveness on halogenated volatiles and has 
significant O&M costs.

Hot Water or Steam Flushing/Stripping 2 2 2 1 T 2 1 -2 L,V 2 1 1 1 1 2 2 1 1 2 3 25 No full scale success has been achieved;  injection prohibited; 
not cost effective. 

Dual Phase Extraction 2 2 1 2 T,M 2 1 -2 L,V 3 1 1 1 2 2 2 2 2 2 2 28
Dual phase extraction requires both groundwater and vapor 
treatment.  Vapor is not a substantial concern at this facility.  
Significant O & M costs.

Soil Vapor Extraction (SVE) 2 2 2 2 T,M 2 2 -1 V 3 2 2 2 2 2 2 2 2 2 2 34 May help relive LFG impacts outside of waste.  May be used in 
conjunction with AS.

Ex-Situ Groundwater Treatment (for P&T)
Filtration / Sedimentation 2 2 2 3 T,M,V 2 1 -1 S 1 1 2 2 2 2 2 2 1 1 2 29 Used as pre-treatment or post-treatment process to remove 

suspended solids or precipitated metals.

Ion Exchange Filtration 3 3 3 3 T,M,V 2 1 -1 S 1 2 1 1 2 2 2 2 1 1 2 31
Treatability study recommended; oxidants in ground water may 
damage ion exchange resin; generates wastewater during regeneration 
step.

Bioreactors 3 3 3 3 T,M,V 2 2 -2 S,L 3 1 1 1 2 2 2 1 2 1 2 32
Treatability study recommended; residuals from sludge 
processes require treatment or disposal; air pollution controls 
may need to be considered.

Constructed Wetlands (for extracted water) 3 2 2 3 T,M,V 3 2 -1 L 2 2 1 2 1 2 2 2 1 2 2 33 Very shallow groundwater and expansive available treatment 
area may increase feasibility and reduce costs. 

Air Stripping w/ NPDES Disposal 3 3 3 3 T, M,V 2 1 -2 L,V 3 2 2 2 2 3 2 2 2 2 2 37
Best ex-situ option for benzene.  Non-volatile compounds not 
removed.  Requires a NPDES permit. Off-gases may require 
treatment.

Carbon Adsorption (liquid phase) 3 3 3 3 T,M,V 2 2 -1 S 2 2 2 2 2 3 2 2 1 2 2 37
Water soluble compounds and small molecules are not 
adsorbed well. Good option for benzene.  Requires a NPDES 
permit. 

Publicly Owned Treatment Work 3 3 3 3 T,M,V 2 2 -2 S,L 2 2 2 1 2 3 2 1 1 2 2 34 Pretreatment could be required prior to acceptance of 
wastewater.  Volume-based fees could be exorbitant.

UV Oxidation 2 2 2 2 T,M,V 1 2 -1 L 2 2 2 1 2 2 2 1 1 2 1 28 Handling and storage of oxidizers requires special safety 
precautions; significant O&M costs.

Shaded remedial options retained for further consideration.
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APPENDIX  A 
 

Boring Logs and Well Construction Diagrams 

 
 







































 

  

 
 
 
 
 
 
 
 
 

APPENDIX  B 
 

Aquifer Test Data and Calculations 
 

(GAI Consultants, 1995) 
 
 

































































 

  

 
 
 
 
 
 
 
 
 

APPENDIX  C 
 

Water Quality Monitoring Plan  
from 1994 Transition Plan 

 
(Woodward-Clyde Consultants, 1994) 









































































































































































































 

  

 
 
 
 
 
 
 
 
 

APPENDIX  D 
 

Laboratory Analytical Report & Chain of Custody 
December 2012 Semiannual Sampling Event 
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December 27, 2012

LIMS USE: FR - VAN BURBACH
LIMS OBJECT ID: 92141831

92141831
Project:
Pace Project No.:

RE:

Mr. Van Burbach
Joyce Engineering-NC
2211 West Meadowview Rd
Boone Bldg, Suite 101
Greensboro, NC 27407

GRANVILLE CO-BUTNER MSWLF

Dear Mr. Burbach:
Enclosed are the analytical results for sample(s) received by the laboratory on December 13, 2012.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Analyses were performed at the Pace Analytical Services location indicated on the sample analyte
page for analysis unless otherwise footnoted.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kevin Godwin

kevin.godwin@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maine Certification #: FL01264
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity
Missouri Certification #: 236

Montana Certification #: Cert 0074
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pace Analytical Services - Ormond certification number
E83509
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
Washington Certification #: C955
West Virginia Certification #: 9962C
Wisconsin Certification #: 399079670
Wyoming (EPA Region 8): FL NELAC Reciprocity

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
North Carolina Drinking Water Certification #: 37706
North Carolina Field Services Certification #: 5342
North Carolina Wastewater Certification #: 12
South Carolina Certification #: 99006001

Florida/NELAP Certification #: E87627
Kentucky UST Certification #: 84
West Virginia Certification #: 357
Virginia/VELAP Certification #: 460221

Asheville Certification IDs
2225 Riverside Dr., Asheville, NC  28804
Florida/NELAP Certification #: E87648
Massachusetts Certification #: M-NC030
North Carolina Drinking Water Certification #: 37712

North Carolina Wastewater Certification #: 40
South Carolina Certification #: 99030001
West Virginia Certification #: 356
Virginia/VELAP Certification #: 460222
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SAMPLE SUMMARY

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Lab ID Sample ID Matrix Date Collected Date Received

92141831001 3902-MW1R Water 12/12/12 08:55 12/13/12 14:00

92141831002 3902-MW2R Water 12/12/12 10:35 12/13/12 14:00

92141831003 3902-MW3R Water 12/12/12 10:25 12/13/12 14:00

92141831004 3902-MW4 Water 12/12/12 10:10 12/13/12 14:00

92141831005 3902-MW5 Water 12/12/12 10:00 12/13/12 14:00

92141831006 3902-MW6 Water 12/12/12 09:15 12/13/12 14:00

92141831007 3902-SW1 Water 12/12/12 09:45 12/13/12 14:00

92141831008 3902-SW2 Water 12/12/12 11:00 12/13/12 14:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92141831001 3902-MW1R EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831002 3902-MW2R EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831003 3902-MW3R EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831004 3902-MW4 EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831005 3902-MW5 EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831006 3902-MW6 EPA 8081 5 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 16 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831007 3902-SW1 EPA 6010 15 PASI-AJMW

EPA 8260 51 PASI-CMCK

92141831008 3902-SW2 EPA 6010 15 PASI-AJMW

EPA 8260 51 PASI-CMCK
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HITS ONLY

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92141831002 3902-MW2R
Barium 113 ug/L 12/19/12 18:33100EPA 6010
Chromium 5.2J ug/L 12/19/12 18:3310.0EPA 6010
Cobalt 11.3 ug/L 12/19/12 18:3310.0EPA 6010
Nickel 91.8 ug/L 12/19/12 18:3350.0EPA 6010
Tin 30.0J ug/L 12/19/12 18:33100EPA 6010
Benzene 1.6 ug/L 12/21/12 01:131.0EPA 8260
Chlorobenzene 15.8 ug/L 12/21/12 01:133.0EPA 8260
1,2-Dichlorobenzene 1.3J ug/L 12/21/12 01:135.0EPA 8260
1,4-Dichlorobenzene 2.4 ug/L 12/21/12 01:131.0EPA 8260
Toluene 0.29J ug/L 12/21/12 01:131.0EPA 8260
Xylene (Total) 0.97J ug/L 12/21/12 01:135.0EPA 8260

92141831003 3902-MW3R
Barium 64.7J ug/L 12/19/12 20:01100EPA 6010
Copper 11.6 ug/L 12/19/12 20:0110.0EPA 6010
Nickel 29.2J ug/L 12/19/12 20:0150.0EPA 6010
Tin 13.2J ug/L 12/19/12 20:01100EPA 6010
Benzene 0.73J ug/L 12/21/12 01:311.0EPA 8260
Chlorobenzene 17.9 ug/L 12/21/12 01:313.0EPA 8260
1,2-Dichlorobenzene 1.7J ug/L 12/21/12 01:315.0EPA 8260
1,4-Dichlorobenzene 1.3 ug/L 12/21/12 01:311.0EPA 8260

92141831004 3902-MW4
Copper 8.5J ug/L 12/19/12 20:0510.0EPA 6010
Nickel 9.3J ug/L 12/19/12 20:0550.0EPA 6010
Vanadium 13.6J ug/L 12/19/12 20:0525.0EPA 6010
Benzene 0.32J ug/L 12/21/12 01:501.0EPA 8260
Chlorobenzene 4.5 ug/L 12/21/12 01:503.0EPA 8260
1,1-Dichloroethane 0.61J ug/L 12/21/12 01:505.0EPA 8260

92141831005 3902-MW5
Barium 73.6J ug/L 12/19/12 20:09100EPA 6010
Cobalt 113 ug/L 12/19/12 20:0910.0EPA 6010
Copper 10.4 ug/L 12/19/12 20:0910.0EPA 6010
Nickel 21.1J ug/L 12/19/12 20:0950.0EPA 6010
1,2-Dichloroethane 0.20J ug/L 12/21/12 16:051.0EPA 8260
Toluene 0.36J ug/L 12/21/12 16:051.0EPA 8260

92141831007 3902-SW1
Barium 45.0J ug/L 12/19/12 20:16100EPA 6010

92141831008 3902-SW2
Barium 97.8J ug/L 12/19/12 22:29100EPA 6010
Nickel 13.8J ug/L 12/19/12 22:2950.0EPA 6010
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW1R Lab ID: 92141831001 Collected: 12/12/12 08:55 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 21:36 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 21:36 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 21:36 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 61 % 1 12/18/12 21:36 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 68 % 1 12/18/12 21:36 2051-24-312/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/19/12 08:44 94-75-712/18/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 81 % 1 12/19/12 08:44 19719-28-912/18/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 19:58 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 19:58 7440-38-212/14/12 05:5010.0 5.0
Barium ND ug/L 1 12/19/12 19:58 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 19:58 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 19:58 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 19:58 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 19:58 7440-48-412/14/12 05:5010.0 5.0
Copper ND ug/L 1 12/19/12 19:58 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 19:58 7439-92-112/14/12 05:5010.0 5.0
Nickel ND ug/L 1 12/19/12 19:58 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 19:58 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 19:58 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 19:58 7440-28-012/14/12 05:505.5 5.4
Tin ND ug/L 1 12/19/12 19:58 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 19:58 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 19:58 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 00:55 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 00:55 107-13-1200 1.9
Benzene ND ug/L 1 12/21/12 00:55 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 00:55 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 00:55 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 00:55 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 00:55 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 00:55 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 00:55 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 00:55 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/21/12 00:55 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 00:55 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 00:55 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 00:55 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 00:55 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW1R Lab ID: 92141831001 Collected: 12/12/12 08:55 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 00:55 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 00:55 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 00:55 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 00:55 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 00:55 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 00:55 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 00:55 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 00:55 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 00:55 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 00:55 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 00:55 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 00:55 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 00:55 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 00:55 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 00:55 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 00:55 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 00:55 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 00:55 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 00:55 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 00:55 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 00:55 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 00:55 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 00:55 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 00:55 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 00:55 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 00:55 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 00:55 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 00:55 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 00:55 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 00:55 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 00:55 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 00:55 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 83 % 1 12/21/12 00:55 460-00-470-130
Dibromofluoromethane (S) 108 % 1 12/21/12 00:55 1868-53-770-130
1,2-Dichloroethane-d4 (S) 111 % 1 12/21/12 00:55 17060-07-070-130
Toluene-d8 (S) 100 % 1 12/21/12 00:55 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW2R Lab ID: 92141831002 Collected: 12/12/12 10:35 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 21:53 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 21:53 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 21:53 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 63 % 1 12/18/12 21:53 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 92 % 1 12/18/12 21:53 2051-24-312/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/19/12 09:44 94-75-7 M112/18/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 72 % 1 12/19/12 09:44 19719-28-912/18/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 18:33 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 18:33 7440-38-212/14/12 05:5010.0 5.0
Barium 113 ug/L 1 12/19/12 18:33 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 18:33 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 18:33 7440-43-912/14/12 05:501.0 1.0
Chromium 5.2J ug/L 1 12/19/12 18:33 7440-47-312/14/12 05:5010.0 5.0
Cobalt 11.3 ug/L 1 12/19/12 18:33 7440-48-412/14/12 05:5010.0 5.0
Copper ND ug/L 1 12/19/12 18:33 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 18:33 7439-92-112/14/12 05:5010.0 5.0
Nickel 91.8 ug/L 1 12/19/12 18:33 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 18:33 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 18:33 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 18:33 7440-28-012/14/12 05:505.5 5.4
Tin 30.0J ug/L 1 12/19/12 18:33 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 18:33 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 18:33 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 01:13 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 01:13 107-13-1200 1.9
Benzene 1.6 ug/L 1 12/21/12 01:13 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 01:13 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 01:13 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 01:13 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 01:13 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 01:13 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 01:13 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 01:13 56-23-51.0 0.25
Chlorobenzene 15.8 ug/L 1 12/21/12 01:13 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 01:13 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 01:13 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 01:13 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 01:13 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW2R Lab ID: 92141831002 Collected: 12/12/12 10:35 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 01:13 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 01:13 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 01:13 74-95-310.0 0.21
1,2-Dichlorobenzene 1.3J ug/L 1 12/21/12 01:13 95-50-15.0 0.30
1,4-Dichlorobenzene 2.4 ug/L 1 12/21/12 01:13 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 01:13 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 01:13 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 01:13 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 01:13 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 01:13 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 01:13 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 01:13 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 01:13 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 01:13 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 01:13 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 01:13 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 01:13 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 01:13 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 01:13 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 01:13 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 01:13 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 01:13 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 01:13 127-18-41.0 0.46
Toluene 0.29J ug/L 1 12/21/12 01:13 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 01:13 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 01:13 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 01:13 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 01:13 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 01:13 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 01:13 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 01:13 75-01-41.0 0.62
Xylene (Total) 0.97J ug/L 1 12/21/12 01:13 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 88 % 1 12/21/12 01:13 460-00-470-130
Dibromofluoromethane (S) 105 % 1 12/21/12 01:13 1868-53-770-130
1,2-Dichloroethane-d4 (S) 108 % 1 12/21/12 01:13 17060-07-070-130
Toluene-d8 (S) 99 % 1 12/21/12 01:13 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW3R Lab ID: 92141831003 Collected: 12/12/12 10:25 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 22:46 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 22:46 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 22:46 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 50 % 1 12/18/12 22:46 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 153 % 1 12/18/12 22:46 2051-24-3 S512/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/19/12 11:14 94-75-712/18/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 8 % 1 12/19/12 11:14 19719-28-9 S512/18/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 20:01 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 20:01 7440-38-212/14/12 05:5010.0 5.0
Barium 64.7J ug/L 1 12/19/12 20:01 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 20:01 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 20:01 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 20:01 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 20:01 7440-48-412/14/12 05:5010.0 5.0
Copper 11.6 ug/L 1 12/19/12 20:01 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 20:01 7439-92-112/14/12 05:5010.0 5.0
Nickel 29.2J ug/L 1 12/19/12 20:01 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 20:01 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 20:01 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 20:01 7440-28-012/14/12 05:505.5 5.4
Tin 13.2J ug/L 1 12/19/12 20:01 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 20:01 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 20:01 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 01:31 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 01:31 107-13-1200 1.9
Benzene 0.73J ug/L 1 12/21/12 01:31 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 01:31 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 01:31 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 01:31 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 01:31 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 01:31 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 01:31 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 01:31 56-23-51.0 0.25
Chlorobenzene 17.9 ug/L 1 12/21/12 01:31 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 01:31 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 01:31 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 01:31 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 01:31 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW3R Lab ID: 92141831003 Collected: 12/12/12 10:25 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 01:31 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 01:31 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 01:31 74-95-310.0 0.21
1,2-Dichlorobenzene 1.7J ug/L 1 12/21/12 01:31 95-50-15.0 0.30
1,4-Dichlorobenzene 1.3 ug/L 1 12/21/12 01:31 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 01:31 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 01:31 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 01:31 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 01:31 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 01:31 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 01:31 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 01:31 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 01:31 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 01:31 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 01:31 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 01:31 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 01:31 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 01:31 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 01:31 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 01:31 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 01:31 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 01:31 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 01:31 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 01:31 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 01:31 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 01:31 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 01:31 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 01:31 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 01:31 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 01:31 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 01:31 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 01:31 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 85 % 1 12/21/12 01:31 460-00-470-130
Dibromofluoromethane (S) 107 % 1 12/21/12 01:31 1868-53-770-130
1,2-Dichloroethane-d4 (S) 109 % 1 12/21/12 01:31 17060-07-070-130
Toluene-d8 (S) 102 % 1 12/21/12 01:31 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW4 Lab ID: 92141831004 Collected: 12/12/12 10:10 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 23:04 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 23:04 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 23:04 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 58 % 1 12/18/12 23:04 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 134 % 1 12/18/12 23:04 2051-24-3 S512/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/19/12 11:45 94-75-712/18/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 99 % 1 12/19/12 11:45 19719-28-912/18/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 20:05 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 20:05 7440-38-212/14/12 05:5010.0 5.0
Barium ND ug/L 1 12/19/12 20:05 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 20:05 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 20:05 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 20:05 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 20:05 7440-48-412/14/12 05:5010.0 5.0
Copper 8.5J ug/L 1 12/19/12 20:05 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 20:05 7439-92-112/14/12 05:5010.0 5.0
Nickel 9.3J ug/L 1 12/19/12 20:05 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 20:05 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 20:05 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 20:05 7440-28-012/14/12 05:505.5 5.4
Tin ND ug/L 1 12/19/12 20:05 7440-31-512/14/12 05:50100 5.0
Vanadium 13.6J ug/L 1 12/19/12 20:05 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 20:05 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 01:50 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 01:50 107-13-1200 1.9
Benzene 0.32J ug/L 1 12/21/12 01:50 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 01:50 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 01:50 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 01:50 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 01:50 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 01:50 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 01:50 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 01:50 56-23-51.0 0.25
Chlorobenzene 4.5 ug/L 1 12/21/12 01:50 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 01:50 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 01:50 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 01:50 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 01:50 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW4 Lab ID: 92141831004 Collected: 12/12/12 10:10 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 01:50 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 01:50 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 01:50 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 01:50 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 01:50 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 01:50 110-57-6100 1.0
1,1-Dichloroethane 0.61J ug/L 1 12/21/12 01:50 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 01:50 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 01:50 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 01:50 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 01:50 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 01:50 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 01:50 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 01:50 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 01:50 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 01:50 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 01:50 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 01:50 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 01:50 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 01:50 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 01:50 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 01:50 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 01:50 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 01:50 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 01:50 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 01:50 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 01:50 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 01:50 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 01:50 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 01:50 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 01:50 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 01:50 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 84 % 1 12/21/12 01:50 460-00-470-130
Dibromofluoromethane (S) 105 % 1 12/21/12 01:50 1868-53-770-130
1,2-Dichloroethane-d4 (S) 110 % 1 12/21/12 01:50 17060-07-070-130
Toluene-d8 (S) 101 % 1 12/21/12 01:50 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW5 Lab ID: 92141831005 Collected: 12/12/12 10:00 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 23:21 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 23:21 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 23:21 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 43 % 1 12/18/12 23:21 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 58 % 1 12/18/12 23:21 2051-24-312/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/19/12 12:15 94-75-712/18/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 77 % 1 12/19/12 12:15 19719-28-912/18/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 20:09 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 20:09 7440-38-212/14/12 05:5010.0 5.0
Barium 73.6J ug/L 1 12/19/12 20:09 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 20:09 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 20:09 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 20:09 7440-47-312/14/12 05:5010.0 5.0
Cobalt 113 ug/L 1 12/19/12 20:09 7440-48-412/14/12 05:5010.0 5.0
Copper 10.4 ug/L 1 12/19/12 20:09 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 20:09 7439-92-112/14/12 05:5010.0 5.0
Nickel 21.1J ug/L 1 12/19/12 20:09 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 20:09 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 20:09 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 20:09 7440-28-012/14/12 05:505.5 5.4
Tin ND ug/L 1 12/19/12 20:09 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 20:09 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 20:09 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 16:05 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 16:05 107-13-1200 1.9
Benzene ND ug/L 1 12/21/12 16:05 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 16:05 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 16:05 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 16:05 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 16:05 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 16:05 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 16:05 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 16:05 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/21/12 16:05 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 16:05 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 16:05 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 16:05 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 16:05 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW5 Lab ID: 92141831005 Collected: 12/12/12 10:00 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 16:05 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 16:05 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 16:05 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 16:05 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 16:05 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 16:05 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 16:05 75-34-35.0 0.32
1,2-Dichloroethane 0.20J ug/L 1 12/21/12 16:05 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 16:05 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 16:05 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 16:05 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 16:05 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 16:05 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 16:05 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 16:05 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 16:05 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 16:05 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 16:05 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 16:05 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 16:05 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 16:05 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 16:05 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 16:05 127-18-41.0 0.46
Toluene 0.36J ug/L 1 12/21/12 16:05 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 16:05 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 16:05 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 16:05 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 16:05 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 16:05 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 16:05 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 16:05 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 16:05 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 86 % 1 12/21/12 16:05 460-00-470-130
Dibromofluoromethane (S) 101 % 1 12/21/12 16:05 1868-53-770-130
1,2-Dichloroethane-d4 (S) 103 % 1 12/21/12 16:05 17060-07-070-130
Toluene-d8 (S) 101 % 1 12/21/12 16:05 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW6 Lab ID: 92141831006 Collected: 12/12/12 09:15 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

gamma-BHC (Lindane) ND ug/L 1 12/18/12 23:39 58-89-912/14/12 15:000.050 0.050
Endrin aldehyde ND ug/L 1 12/18/12 23:39 7421-93-412/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 23:39 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 69 % 1 12/18/12 23:39 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 96 % 1 12/18/12 23:39 2051-24-312/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/20/12 02:27 94-75-712/19/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 73 % 1 12/20/12 02:27 19719-28-912/19/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 20:12 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 20:12 7440-38-212/14/12 05:5010.0 5.0
Barium ND ug/L 1 12/19/12 20:12 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 20:12 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 20:12 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 20:12 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 20:12 7440-48-412/14/12 05:5010.0 5.0
Copper ND ug/L 1 12/19/12 20:12 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 20:12 7439-92-112/14/12 05:5010.0 5.0
Nickel ND ug/L 1 12/19/12 20:12 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 20:12 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 20:12 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 20:12 7440-28-012/14/12 05:505.5 5.4
Tin ND ug/L 1 12/19/12 20:12 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 20:12 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 20:12 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 16:24 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 16:24 107-13-1200 1.9
Benzene ND ug/L 1 12/21/12 16:24 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 16:24 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 16:24 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 16:24 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 16:24 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 16:24 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 16:24 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 16:24 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/21/12 16:24 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 16:24 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 16:24 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 16:24 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 16:24 96-12-813.0 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-MW6 Lab ID: 92141831006 Collected: 12/12/12 09:15 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Dibromochloromethane ND ug/L 1 12/21/12 16:24 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 16:24 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 16:24 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 16:24 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 16:24 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 16:24 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 16:24 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 16:24 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 16:24 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 16:24 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 16:24 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 16:24 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 16:24 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 16:24 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/21/12 16:24 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 16:24 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 16:24 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 16:24 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 16:24 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 16:24 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 16:24 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 16:24 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 16:24 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 16:24 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 16:24 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 16:24 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 16:24 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 16:24 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 16:24 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 16:24 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 16:24 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 16:24 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 86 % 1 12/21/12 16:24 460-00-470-130
Dibromofluoromethane (S) 103 % 1 12/21/12 16:24 1868-53-770-130
1,2-Dichloroethane-d4 (S) 107 % 1 12/21/12 16:24 17060-07-070-130
Toluene-d8 (S) 101 % 1 12/21/12 16:24 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-SW1 Lab ID: 92141831007 Collected: 12/12/12 09:45 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 20:16 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 20:16 7440-38-212/14/12 05:5010.0 5.0
Barium 45.0J ug/L 1 12/19/12 20:16 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 20:16 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 20:16 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 20:16 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 20:16 7440-48-412/14/12 05:5010.0 5.0
Copper ND ug/L 1 12/19/12 20:16 7440-50-812/14/12 05:5010.0 5.0
Lead ND ug/L 1 12/19/12 20:16 7439-92-112/14/12 05:5010.0 5.0
Nickel ND ug/L 1 12/19/12 20:16 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 20:16 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 20:16 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 20:16 7440-28-012/14/12 05:505.5 5.4
Vanadium ND ug/L 1 12/19/12 20:16 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 20:16 7440-66-612/14/12 05:5010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 16:42 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 16:42 107-13-1200 1.9
Benzene ND ug/L 1 12/21/12 16:42 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 16:42 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 16:42 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 16:42 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 16:42 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 16:42 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 16:42 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 16:42 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/21/12 16:42 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 16:42 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 16:42 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 16:42 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 16:42 96-12-813.0 2.5
Dibromochloromethane ND ug/L 1 12/21/12 16:42 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 16:42 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 16:42 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 16:42 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 16:42 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 16:42 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 16:42 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 16:42 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 16:42 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 16:42 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 16:42 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 16:42 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 16:42 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 16:42 10061-02-61.0 0.26
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-SW1 Lab ID: 92141831007 Collected: 12/12/12 09:45 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Ethylbenzene ND ug/L 1 12/21/12 16:42 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 16:42 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 16:42 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 16:42 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 16:42 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 16:42 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 16:42 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 16:42 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 16:42 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 16:42 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 16:42 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 16:42 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 16:42 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 16:42 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 16:42 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 16:42 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 16:42 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 16:42 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 86 % 1 12/21/12 16:42 460-00-470-130
Dibromofluoromethane (S) 105 % 1 12/21/12 16:42 1868-53-770-130
1,2-Dichloroethane-d4 (S) 108 % 1 12/21/12 16:42 17060-07-070-130
Toluene-d8 (S) 100 % 1 12/21/12 16:42 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-SW2 Lab ID: 92141831008 Collected: 12/12/12 11:00 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 22:29 7440-36-012/15/12 12:006.0 5.0
Arsenic ND ug/L 1 12/19/12 22:29 7440-38-212/15/12 12:0010.0 5.0
Barium 97.8J ug/L 1 12/19/12 22:29 7440-39-312/15/12 12:00100 5.0
Beryllium ND ug/L 1 12/19/12 22:29 7440-41-712/15/12 12:001.0 1.0
Cadmium ND ug/L 1 12/19/12 22:29 7440-43-912/15/12 12:001.0 1.0
Chromium ND ug/L 1 12/19/12 22:29 7440-47-312/15/12 12:0010.0 5.0
Cobalt ND ug/L 1 12/19/12 22:29 7440-48-412/15/12 12:0010.0 5.0
Copper ND ug/L 1 12/19/12 22:29 7440-50-812/15/12 12:0010.0 5.0
Lead ND ug/L 1 12/19/12 22:29 7439-92-112/15/12 12:0010.0 5.0
Nickel 13.8J ug/L 1 12/19/12 22:29 7440-02-012/15/12 12:0050.0 5.0
Selenium ND ug/L 1 12/19/12 22:29 7782-49-212/15/12 12:0010.0 10.0
Silver ND ug/L 1 12/19/12 22:29 7440-22-412/15/12 12:0010.0 5.0
Thallium ND ug/L 1 12/19/12 22:29 7440-28-012/15/12 12:005.5 5.4
Vanadium ND ug/L 1 12/19/12 22:29 7440-62-212/15/12 12:0025.0 5.0
Zinc ND ug/L 1 12/19/12 22:29 7440-66-612/15/12 12:0010.0 10.0

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/21/12 17:00 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/21/12 17:00 107-13-1200 1.9
Benzene ND ug/L 1 12/21/12 17:00 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/21/12 17:00 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/21/12 17:00 75-27-41.0 0.18
Bromoform ND ug/L 1 12/21/12 17:00 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/21/12 17:00 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/21/12 17:00 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/21/12 17:00 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/21/12 17:00 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/21/12 17:00 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/21/12 17:00 75-00-310.0 0.54
Chloroform ND ug/L 1 12/21/12 17:00 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/21/12 17:00 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/21/12 17:00 96-12-813.0 2.5
Dibromochloromethane ND ug/L 1 12/21/12 17:00 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/21/12 17:00 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/21/12 17:00 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/21/12 17:00 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/21/12 17:00 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/21/12 17:00 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/21/12 17:00 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/21/12 17:00 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/21/12 17:00 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/21/12 17:00 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/21/12 17:00 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/21/12 17:00 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/21/12 17:00 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/21/12 17:00 10061-02-61.0 0.26
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Sample: 3902-SW2 Lab ID: 92141831008 Collected: 12/12/12 11:00 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Ethylbenzene ND ug/L 1 12/21/12 17:00 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/21/12 17:00 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/21/12 17:00 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/21/12 17:00 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/21/12 17:00 108-10-1100 0.33
Styrene ND ug/L 1 12/21/12 17:00 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/21/12 17:00 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/21/12 17:00 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/21/12 17:00 127-18-41.0 0.46
Toluene ND ug/L 1 12/21/12 17:00 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/21/12 17:00 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/21/12 17:00 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/21/12 17:00 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/21/12 17:00 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/21/12 17:00 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/21/12 17:00 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/21/12 17:00 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/21/12 17:00 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 84 % 1 12/21/12 17:00 460-00-470-130
Dibromofluoromethane (S) 103 % 1 12/21/12 17:00 1868-53-770-130
1,2-Dichloroethane-d4 (S) 107 % 1 12/21/12 17:00 17060-07-070-130
Toluene-d8 (S) 100 % 1 12/21/12 17:00 2037-26-570-130
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/12197
EPA 3010

EPA 6010
6010 MET NC Groundwater

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005, 92141831006, 92141831007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 890466

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005, 92141831006, 92141831007

Matrix: Water

Analyzed

Antimony ug/L ND 6.0 12/19/12 18:26
Arsenic ug/L ND 10.0 12/19/12 18:26
Barium ug/L ND 100 12/19/12 18:26
Beryllium ug/L ND 1.0 12/19/12 18:26
Cadmium ug/L ND 1.0 12/19/12 18:26
Chromium ug/L ND 10.0 12/19/12 18:26
Cobalt ug/L ND 10.0 12/19/12 18:26
Copper ug/L ND 10.0 12/19/12 18:26
Lead ug/L ND 10.0 12/19/12 18:26
Nickel ug/L ND 50.0 12/19/12 18:26
Selenium ug/L ND 10.0 12/19/12 18:26
Silver ug/L ND 10.0 12/19/12 18:26
Thallium ug/L ND 5.5 12/19/12 18:26
Tin ug/L ND 100 12/19/12 18:26
Vanadium ug/L ND 25.0 12/19/12 18:26
Zinc ug/L ND 10.0 12/20/12 16:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

890467LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 492500 98 80-120
Arsenic ug/L 481500 96 80-120
Barium ug/L 495500 99 80-120
Beryllium ug/L 494500 99 80-120
Cadmium ug/L 500500 100 80-120
Chromium ug/L 505500 101 80-120
Cobalt ug/L 501500 100 80-120
Copper ug/L 494500 99 80-120
Lead ug/L 497500 99 80-120
Nickel ug/L 499500 100 80-120
Selenium ug/L 487500 97 80-120
Silver ug/L 248250 99 80-120
Thallium ug/L 473500 95 80-120
Tin ug/L 497500 99 80-120
Vanadium ug/L 509500 102 80-120
Zinc ug/L 491500 98 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

890471MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

890472

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 105 75-125105 0 25500ND 525 527
Arsenic ug/L 500 106 75-125106 0 25500ND 532 530
Barium ug/L 500 94 75-12595 0 25500113 585 586
Beryllium ug/L 500 96 75-12598 2 25500ND 481 491
Cadmium ug/L 500 94 75-12594 0 25500ND 469 470
Chromium ug/L 500 96 75-12596 0 255005.2J 484 484
Cobalt ug/L 500 94 75-12594 0 2550011.3 481 482
Copper ug/L 500 106 75-125107 1 25500ND 531 534
Lead ug/L 500 90 75-12590 0 25500ND 448 448
Nickel ug/L 500 92 75-12593 0 2550091.8 554 555
Selenium ug/L 500 105 75-125104 1 25500ND 526 521
Silver ug/L 250 104 75-125104 0 25250ND 263 263
Thallium ug/L 500 84 75-12584 0 25500ND 418 420
Tin ug/L 500 97 75-12597 0 2550030.0J 515 516
Vanadium ug/L 500 100 75-125100 0 25500ND 500 500
Zinc ug/L 500 100 75-125101 1 25500ND 502 508

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/27/2012 03:23 PM Page 23 of 36

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078

(704)875-9092

Pace Analytical Services, Inc.
2225 Riverside Dr.

Asheville, NC 28804

(828)254-7176

Pace Analytical Services, Inc.
205 East Meadow Road - Suite A

Eden, NC 27288

(336)623-8921



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/12211
EPA 3010

EPA 6010
6010 MET NC Groundwater

Associated Lab Samples: 92141831008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891430

Associated Lab Samples: 92141831008

Matrix: Water

Analyzed

Antimony ug/L ND 6.0 12/19/12 22:23
Arsenic ug/L ND 10.0 12/19/12 22:23
Barium ug/L ND 100 12/19/12 22:23
Beryllium ug/L ND 1.0 12/19/12 22:23
Cadmium ug/L ND 1.0 12/19/12 22:23
Chromium ug/L ND 10.0 12/19/12 22:23
Cobalt ug/L ND 10.0 12/19/12 22:23
Copper ug/L ND 10.0 12/19/12 22:23
Lead ug/L ND 10.0 12/19/12 22:23
Nickel ug/L ND 50.0 12/19/12 22:23
Selenium ug/L ND 10.0 12/19/12 22:23
Silver ug/L ND 10.0 12/19/12 22:23
Thallium ug/L ND 5.5 12/19/12 22:23
Vanadium ug/L ND 25.0 12/19/12 22:23
Zinc ug/L ND 10.0 12/19/12 22:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891431LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 478500 96 80-120
Arsenic ug/L 470500 94 80-120
Barium ug/L 475500 95 80-120
Beryllium ug/L 483500 97 80-120
Cadmium ug/L 484500 97 80-120
Chromium ug/L 495500 99 80-120
Cobalt ug/L 487500 97 80-120
Copper ug/L 474500 95 80-120
Lead ug/L 482500 96 80-120
Nickel ug/L 486500 97 80-120
Selenium ug/L 475500 95 80-120
Silver ug/L 244250 98 80-120
Thallium ug/L 457500 91 80-120
Vanadium ug/L 493500 99 80-120
Zinc ug/L 483500 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

891432MATRIX SPIKE SAMPLE:
MSSpike

Result
92141831008

Antimony ug/L 505500 101 75-125ND
Arsenic ug/L 501500 100 75-125ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

891432MATRIX SPIKE SAMPLE:
MSSpike

Result
92141831008

Barium ug/L 563500 93 75-12597.8J
Beryllium ug/L 481500 96 75-125ND
Cadmium ug/L 473500 95 75-125ND
Chromium ug/L 487500 97 75-125ND
Cobalt ug/L 475500 95 75-125ND
Copper ug/L 501500 100 75-125ND
Lead ug/L 458500 92 75-125ND
Nickel ug/L 488500 95 75-12513.8J
Selenium ug/L 502500 100 75-125ND
Silver ug/L 253250 101 75-125ND
Thallium ug/L 430500 86 75-125ND
Vanadium ug/L 495500 99 75-125ND
Zinc ug/L 494500 98 75-125ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141862001
891433SAMPLE DUPLICATE:

Antimony ug/L ND 25ND
Arsenic ug/L ND 25ND
Barium ug/L 113 3 25117
Beryllium ug/L ND 25ND
Cadmium ug/L ND 25ND
Chromium ug/L ND 25ND
Cobalt ug/L 112 3 25115
Copper ug/L 8.2J 25ND
Lead ug/L ND 25ND
Nickel ug/L 5.3J 2 255.4J
Selenium ug/L ND 25ND
Silver ug/L ND 25ND
Thallium ug/L ND 25ND
Vanadium ug/L ND 25ND
Zinc ug/L 16.0 D628 2512.1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/21527
EPA 8260

EPA 8260
8260 MSV Low Level Landfill

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 894583

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004

Matrix: Water

Analyzed

1,1,1,2-Tetrachloroethane ug/L ND 5.0 12/21/12 00:18
1,1,1-Trichloroethane ug/L ND 1.0 12/21/12 00:18
1,1,2,2-Tetrachloroethane ug/L ND 3.0 12/21/12 00:18
1,1,2-Trichloroethane ug/L ND 1.0 12/21/12 00:18
1,1-Dichloroethane ug/L ND 5.0 12/21/12 00:18
1,1-Dichloroethene ug/L ND 5.0 12/21/12 00:18
1,2,3-Trichloropropane ug/L ND 1.0 12/21/12 00:18
1,2-Dibromo-3-chloropropane ug/L ND 13.0 12/21/12 00:18
1,2-Dibromoethane (EDB) ug/L ND 1.0 12/21/12 00:18
1,2-Dichlorobenzene ug/L ND 5.0 12/21/12 00:18
1,2-Dichloroethane ug/L 0.20J 1.0 12/21/12 00:18
1,2-Dichloropropane ug/L ND 1.0 12/21/12 00:18
1,4-Dichlorobenzene ug/L ND 1.0 12/21/12 00:18
2-Butanone (MEK) ug/L ND 100 12/21/12 00:18
2-Hexanone ug/L ND 50.0 12/21/12 00:18
4-Methyl-2-pentanone (MIBK) ug/L ND 100 12/21/12 00:18
Acetone ug/L ND 100 12/21/12 00:18
Acrylonitrile ug/L ND 200 12/21/12 00:18
Benzene ug/L ND 1.0 12/21/12 00:18
Bromochloromethane ug/L ND 3.0 12/21/12 00:18
Bromodichloromethane ug/L ND 1.0 12/21/12 00:18
Bromoform ug/L ND 3.0 12/21/12 00:18
Bromomethane ug/L ND 10.0 12/21/12 00:18
Carbon disulfide ug/L ND 100 12/21/12 00:18
Carbon tetrachloride ug/L ND 1.0 12/21/12 00:18
Chlorobenzene ug/L ND 3.0 12/21/12 00:18
Chloroethane ug/L ND 10.0 12/21/12 00:18
Chloroform ug/L ND 5.0 12/21/12 00:18
Chloromethane ug/L ND 1.0 12/21/12 00:18
cis-1,2-Dichloroethene ug/L ND 5.0 12/21/12 00:18
cis-1,3-Dichloropropene ug/L ND 1.0 12/21/12 00:18
Dibromochloromethane ug/L ND 3.0 12/21/12 00:18
Dibromomethane ug/L ND 10.0 12/21/12 00:18
Ethylbenzene ug/L ND 1.0 12/21/12 00:18
Iodomethane ug/L ND 10.0 12/21/12 00:18
Methylene Chloride ug/L ND 1.0 12/21/12 00:18
Styrene ug/L ND 1.0 12/21/12 00:18
Tetrachloroethene ug/L ND 1.0 12/21/12 00:18
Toluene ug/L ND 1.0 12/21/12 00:18
trans-1,2-Dichloroethene ug/L ND 5.0 12/21/12 00:18
trans-1,3-Dichloropropene ug/L ND 1.0 12/21/12 00:18
trans-1,4-Dichloro-2-butene ug/L ND 100 12/21/12 00:18
Trichloroethene ug/L ND 1.0 12/21/12 00:18
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 894583

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004

Matrix: Water

Analyzed

Trichlorofluoromethane ug/L ND 1.0 12/21/12 00:18
Vinyl acetate ug/L ND 50.0 12/21/12 00:18
Vinyl chloride ug/L ND 1.0 12/21/12 00:18
Xylene (Total) ug/L ND 5.0 12/21/12 00:18
1,2-Dichloroethane-d4 (S) % 110 70-130 12/21/12 00:18
4-Bromofluorobenzene (S) % 85 70-130 12/21/12 00:18
Dibromofluoromethane (S) % 104 70-130 12/21/12 00:18
Toluene-d8 (S) % 101 70-130 12/21/12 00:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

894584LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1,2-Tetrachloroethane ug/L 52.550 105 70-130
1,1,1-Trichloroethane ug/L 52.150 104 70-130
1,1,2,2-Tetrachloroethane ug/L 50.850 102 70-130
1,1,2-Trichloroethane ug/L 52.350 105 70-130
1,1-Dichloroethane ug/L 51.250 102 70-130
1,1-Dichloroethene ug/L 48.750 97 70-132
1,2,3-Trichloropropane ug/L 49.850 100 70-130
1,2-Dibromo-3-chloropropane ug/L 46.750 93 70-130
1,2-Dibromoethane (EDB) ug/L 53.850 108 70-130
1,2-Dichlorobenzene ug/L 50.350 101 70-130
1,2-Dichloroethane ug/L 49.850 100 70-130
1,2-Dichloropropane ug/L 53.650 107 70-130
1,4-Dichlorobenzene ug/L 50.950 102 70-130
2-Butanone (MEK) ug/L 113100 113 70-145
2-Hexanone ug/L 111100 111 70-144
4-Methyl-2-pentanone (MIBK) ug/L 113100 113 70-140
Acetone ug/L 102100 102 50-175
Acrylonitrile ug/L 256250 102 70-143
Benzene ug/L 53.250 106 70-130
Bromochloromethane ug/L 52.850 106 70-130
Bromodichloromethane ug/L 53.050 106 70-130
Bromoform ug/L 42.750 85 70-130
Bromomethane ug/L 58.750 117 54-130
Carbon disulfide ug/L 58.4J50 117 70-131
Carbon tetrachloride ug/L 52.150 104 70-132
Chlorobenzene ug/L 52.850 106 70-130
Chloroethane ug/L 61.650 123 64-134
Chloroform ug/L 50.950 102 70-130
Chloromethane ug/L 49.550 99 64-130
cis-1,2-Dichloroethene ug/L 50.350 101 70-131
cis-1,3-Dichloropropene ug/L 55.550 111 70-130
Dibromochloromethane ug/L 53.850 108 70-130
Dibromomethane ug/L 51.050 102 70-131
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

894584LABORATORY CONTROL SAMPLE:
LCSSpike

Ethylbenzene ug/L 53.250 106 70-130
Iodomethane ug/L 114100 114 49-180
Methylene Chloride ug/L 53.750 107 63-130
Styrene ug/L 50.750 101 70-130
Tetrachloroethene ug/L 50.950 102 70-130
Toluene ug/L 53.050 106 70-130
trans-1,2-Dichloroethene ug/L 49.650 99 70-130
trans-1,3-Dichloropropene ug/L 54.850 110 70-132
trans-1,4-Dichloro-2-butene ug/L 48.2J50 96 70-141
Trichloroethene ug/L 50.250 100 70-130
Trichlorofluoromethane ug/L 45.050 90 62-133
Vinyl acetate ug/L 120100 120 66-157
Vinyl chloride ug/L 47.950 96 69-130
Xylene (Total) ug/L 164150 109 70-130
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 98 70-130
Dibromofluoromethane (S) % 101 70-130
Toluene-d8 (S) % 100 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

894585MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

894586

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1-Dichloroethene ug/L 50 96 70-166101 6 3050ND 47.9 50.6
Benzene ug/L 50 92 70-14898 6 30501.6 47.5 50.5
Chlorobenzene ug/L 50 101 70-146109 6 305015.8 66.1 70.3
Toluene ug/L 50 102 70-155109 7 30500.29J 51.5 55.0
Trichloroethene ug/L 50 95 69-151100 5 3050ND 47.6 49.8
1,2-Dichloroethane-d4 (S) % 95 70-13094
4-Bromofluorobenzene (S) % 84 70-13084
Dibromofluoromethane (S) % 97 70-13099
Toluene-d8 (S) % 103 70-130102
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/21534
EPA 8260

EPA 8260
8260 MSV Low Level Landfill

Associated Lab Samples: 92141831005, 92141831006, 92141831007, 92141831008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 895219

Associated Lab Samples: 92141831005, 92141831006, 92141831007, 92141831008

Matrix: Water

Analyzed

1,1,1,2-Tetrachloroethane ug/L ND 5.0 12/21/12 12:09
1,1,1-Trichloroethane ug/L ND 1.0 12/21/12 12:09
1,1,2,2-Tetrachloroethane ug/L ND 3.0 12/21/12 12:09
1,1,2-Trichloroethane ug/L ND 1.0 12/21/12 12:09
1,1-Dichloroethane ug/L ND 5.0 12/21/12 12:09
1,1-Dichloroethene ug/L ND 5.0 12/21/12 12:09
1,2,3-Trichloropropane ug/L ND 1.0 12/21/12 12:09
1,2-Dibromo-3-chloropropane ug/L ND 13.0 12/21/12 12:09
1,2-Dibromoethane (EDB) ug/L ND 1.0 12/21/12 12:09
1,2-Dichlorobenzene ug/L ND 5.0 12/21/12 12:09
1,2-Dichloroethane ug/L ND 1.0 12/21/12 12:09
1,2-Dichloropropane ug/L ND 1.0 12/21/12 12:09
1,4-Dichlorobenzene ug/L ND 1.0 12/21/12 12:09
2-Butanone (MEK) ug/L ND 100 12/21/12 12:09
2-Hexanone ug/L ND 50.0 12/21/12 12:09
4-Methyl-2-pentanone (MIBK) ug/L ND 100 12/21/12 12:09
Acetone ug/L ND 100 12/21/12 12:09
Acrylonitrile ug/L ND 200 12/21/12 12:09
Benzene ug/L ND 1.0 12/21/12 12:09
Bromochloromethane ug/L ND 3.0 12/21/12 12:09
Bromodichloromethane ug/L ND 1.0 12/21/12 12:09
Bromoform ug/L ND 3.0 12/21/12 12:09
Bromomethane ug/L ND 10.0 12/21/12 12:09
Carbon disulfide ug/L ND 100 12/21/12 12:09
Carbon tetrachloride ug/L ND 1.0 12/21/12 12:09
Chlorobenzene ug/L ND 3.0 12/21/12 12:09
Chloroethane ug/L ND 10.0 12/21/12 12:09
Chloroform ug/L ND 5.0 12/21/12 12:09
Chloromethane ug/L ND 1.0 12/21/12 12:09
cis-1,2-Dichloroethene ug/L ND 5.0 12/21/12 12:09
cis-1,3-Dichloropropene ug/L ND 1.0 12/21/12 12:09
Dibromochloromethane ug/L ND 3.0 12/21/12 12:09
Dibromomethane ug/L ND 10.0 12/21/12 12:09
Ethylbenzene ug/L ND 1.0 12/21/12 12:09
Iodomethane ug/L ND 10.0 12/21/12 12:09
Methylene Chloride ug/L ND 1.0 12/21/12 12:09
Styrene ug/L ND 1.0 12/21/12 12:09
Tetrachloroethene ug/L ND 1.0 12/21/12 12:09
Toluene ug/L ND 1.0 12/21/12 12:09
trans-1,2-Dichloroethene ug/L ND 5.0 12/21/12 12:09
trans-1,3-Dichloropropene ug/L ND 1.0 12/21/12 12:09
trans-1,4-Dichloro-2-butene ug/L ND 100 12/21/12 12:09
Trichloroethene ug/L ND 1.0 12/21/12 12:09
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 895219

Associated Lab Samples: 92141831005, 92141831006, 92141831007, 92141831008

Matrix: Water

Analyzed

Trichlorofluoromethane ug/L ND 1.0 12/21/12 12:09
Vinyl acetate ug/L ND 50.0 12/21/12 12:09
Vinyl chloride ug/L ND 1.0 12/21/12 12:09
Xylene (Total) ug/L ND 5.0 12/21/12 12:09
1,2-Dichloroethane-d4 (S) % 107 70-130 12/21/12 12:09
4-Bromofluorobenzene (S) % 85 70-130 12/21/12 12:09
Dibromofluoromethane (S) % 104 70-130 12/21/12 12:09
Toluene-d8 (S) % 100 70-130 12/21/12 12:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

895220LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1,2-Tetrachloroethane ug/L 52.650 105 70-130
1,1,1-Trichloroethane ug/L 52.850 106 70-130
1,1,2,2-Tetrachloroethane ug/L 50.550 101 70-130
1,1,2-Trichloroethane ug/L 51.850 104 70-130
1,1-Dichloroethane ug/L 51.950 104 70-130
1,1-Dichloroethene ug/L 51.150 102 70-132
1,2,3-Trichloropropane ug/L 50.250 100 70-130
1,2-Dibromo-3-chloropropane ug/L 48.050 96 70-130
1,2-Dibromoethane (EDB) ug/L 54.350 109 70-130
1,2-Dichlorobenzene ug/L 50.850 102 70-130
1,2-Dichloroethane ug/L 49.550 99 70-130
1,2-Dichloropropane ug/L 52.950 106 70-130
1,4-Dichlorobenzene ug/L 50.550 101 70-130
2-Butanone (MEK) ug/L 112100 112 70-145
2-Hexanone ug/L 110100 110 70-144
4-Methyl-2-pentanone (MIBK) ug/L 112100 112 70-140
Acetone ug/L 105100 105 50-175
Acrylonitrile ug/L 268250 107 70-143
Benzene ug/L 52.450 105 70-130
Bromochloromethane ug/L 53.250 106 70-130
Bromodichloromethane ug/L 53.750 107 70-130
Bromoform ug/L 46.050 92 70-130
Bromomethane ug/L 54.950 110 54-130
Carbon disulfide ug/L 60.3J50 121 70-131
Carbon tetrachloride ug/L 53.450 107 70-132
Chlorobenzene ug/L 52.650 105 70-130
Chloroethane ug/L 61.650 123 64-134
Chloroform ug/L 51.250 102 70-130
Chloromethane ug/L 56.650 113 64-130
cis-1,2-Dichloroethene ug/L 50.550 101 70-131
cis-1,3-Dichloropropene ug/L 53.850 108 70-130
Dibromochloromethane ug/L 56.250 112 70-130
Dibromomethane ug/L 50.550 101 70-131
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

895220LABORATORY CONTROL SAMPLE:
LCSSpike

Ethylbenzene ug/L 53.650 107 70-130
Iodomethane ug/L 112100 112 49-180
Methylene Chloride ug/L 57.350 115 63-130
Styrene ug/L 50.650 101 70-130
Tetrachloroethene ug/L 52.650 105 70-130
Toluene ug/L 51.850 104 70-130
trans-1,2-Dichloroethene ug/L 50.950 102 70-130
trans-1,3-Dichloropropene ug/L 53.050 106 70-132
trans-1,4-Dichloro-2-butene ug/L 49.7J50 99 70-141
Trichloroethene ug/L 51.050 102 70-130
Trichlorofluoromethane ug/L 46.650 93 62-133
Vinyl acetate ug/L 120100 120 66-157
Vinyl chloride ug/L 49.250 98 69-130
Xylene (Total) ug/L 164150 109 70-130
1,2-Dichloroethane-d4 (S) % 98 70-130
4-Bromofluorobenzene (S) % 99 70-130
Dibromofluoromethane (S) % 102 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

895221MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92142546004

895222

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1-Dichloroethene ug/L 50 108 70-16697 10 30500.57J 54.6 49.3
Benzene ug/L 50 95 70-14887 9 30502.0 49.3 45.3
Chlorobenzene ug/L 50 113 70-146101 11 30500.25J 56.6 50.9
Toluene ug/L 50 110 70-155102 8 3050ND 54.9 50.9
Trichloroethene ug/L 50 108 69-15199 9 30502.4 56.6 51.7
1,2-Dichloroethane-d4 (S) % 101 70-130102
4-Bromofluorobenzene (S) % 87 70-13085
Dibromofluoromethane (S) % 100 70-130100
Toluene-d8 (S) % 97 70-13099
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/20107
EPA 3510

EPA 8081
8081A GCS Pesticides

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005, 92141831006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891044

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005, 92141831006

Matrix: Water

Analyzed

Endrin aldehyde ug/L ND 0.10 12/18/12 02:54
gamma-BHC (Lindane) ug/L ND 0.050 12/18/12 02:54
Heptachlor ug/L ND 0.050 12/18/12 02:54
Decachlorobiphenyl (S) % 99 20-130 12/18/12 02:54
Tetrachloro-m-xylene (S) % 78 20-130 12/18/12 02:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891045LABORATORY CONTROL SAMPLE:
LCSSpike

Endrin aldehyde ug/L 0.21.25 85 20-150
gamma-BHC (Lindane) ug/L 0.20.25 82 20-150
Heptachlor ug/L 0.17.25 70 20-150
Decachlorobiphenyl (S) % 100 20-130
Tetrachloro-m-xylene (S) % 83 20-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

891046MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

891047

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Endrin aldehyde ug/L .5 69 20-15064 7 30.5ND 0.34 0.32
gamma-BHC (Lindane) ug/L .5 71 20-15068 4 30.5ND 0.35 0.34
Heptachlor ug/L R1.5 41 20-15067 47 30.5ND 0.20 0.33
Decachlorobiphenyl (S) % 88 20-13065
Tetrachloro-m-xylene (S) % 56 20-13045
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/10960
EPA 8151

EPA 8151
8151A GCS Herbicides

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 527424

Associated Lab Samples: 92141831001, 92141831002, 92141831003, 92141831004, 92141831005

Matrix: Water

Analyzed

2,4-D ug/L ND 2.0 12/18/12 22:34
2,4-DCAA (S) % 87 42-142 12/18/12 22:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

527425LABORATORY CONTROL SAMPLE:
LCSSpike

2,4-D ug/L 4.26 71 23-163
2,4-DCAA (S) % 88 42-142

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

527426MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10215243004

527427

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

2,4-D ug/L 12 59 17-16787 31 40122.0 9.1 12.5
2,4-DCAA (S) % 83 42-142104

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

528501MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

528502

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

2,4-D ug/L M16 8 17-1677 406ND 0.45J 0.40J
2,4-DCAA (S) % S012 42-14210
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/10981
EPA 8151

EPA 8151
8151A GCS Herbicides

Associated Lab Samples: 92141831006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 528534

Associated Lab Samples: 92141831006

Matrix: Water

Analyzed

2,4-D ug/L ND 2.0 12/19/12 23:26
2,4-DCAA (S) % 94 42-142 12/19/12 23:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

528535LABORATORY CONTROL SAMPLE:
LCSSpike

2,4-D ug/L 4.56 75 23-163
2,4-DCAA (S) % 102 42-142

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

528536MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141998022

528537

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

2,4-D ug/L H212 78 17-16775 4 4012ND 9.4 9.0
2,4-DCAA (S) % 83 42-14278
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QUALIFIERS

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Acid preservation may not be appropriate for 2-Chloroethylvinyl ether, Styrene, and Vinyl chloride.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - AshevillePASI-A
Pace Analytical Services - CharlottePASI-C
Pace Analytical Services - Ormond BeachPASI-O

ANALYTE QUALIFIERS

The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Extraction or preparation conducted outside EPA method holding time.H2
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
RPD value was outside control limits.R1
Surrogate recovery outside laboratory control limits.S0
Surrogate recovery outside control limits due to matrix interferences (not confirmed by re-analysis).S5
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92141831
GRANVILLE CO-BUTNER MSWLF

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

92141831001 OEXT/20107 GCSV/135663902-MW1R EPA 3510 EPA 8081
92141831002 OEXT/20107 GCSV/135663902-MW2R EPA 3510 EPA 8081
92141831003 OEXT/20107 GCSV/135663902-MW3R EPA 3510 EPA 8081
92141831004 OEXT/20107 GCSV/135663902-MW4 EPA 3510 EPA 8081
92141831005 OEXT/20107 GCSV/135663902-MW5 EPA 3510 EPA 8081
92141831006 OEXT/20107 GCSV/135663902-MW6 EPA 3510 EPA 8081

92141831001 OEXT/10960 GCSV/75303902-MW1R EPA 8151 EPA 8151
92141831002 OEXT/10960 GCSV/75303902-MW2R EPA 8151 EPA 8151
92141831003 OEXT/10960 GCSV/75303902-MW3R EPA 8151 EPA 8151
92141831004 OEXT/10960 GCSV/75303902-MW4 EPA 8151 EPA 8151
92141831005 OEXT/10960 GCSV/75303902-MW5 EPA 8151 EPA 8151

92141831006 OEXT/10981 GCSV/75493902-MW6 EPA 8151 EPA 8151

92141831001 MPRP/12197 ICP/111463902-MW1R EPA 3010 EPA 6010
92141831002 MPRP/12197 ICP/111463902-MW2R EPA 3010 EPA 6010
92141831003 MPRP/12197 ICP/111463902-MW3R EPA 3010 EPA 6010
92141831004 MPRP/12197 ICP/111463902-MW4 EPA 3010 EPA 6010
92141831005 MPRP/12197 ICP/111463902-MW5 EPA 3010 EPA 6010
92141831006 MPRP/12197 ICP/111463902-MW6 EPA 3010 EPA 6010
92141831007 MPRP/12197 ICP/111463902-SW1 EPA 3010 EPA 6010

92141831008 MPRP/12211 ICP/111533902-SW2 EPA 3010 EPA 6010

92141831001 MSV/215273902-MW1R EPA 8260
92141831002 MSV/215273902-MW2R EPA 8260
92141831003 MSV/215273902-MW3R EPA 8260
92141831004 MSV/215273902-MW4 EPA 8260

92141831005 MSV/215343902-MW5 EPA 8260
92141831006 MSV/215343902-MW6 EPA 8260
92141831007 MSV/215343902-SW1 EPA 8260
92141831008 MSV/215343902-SW2 EPA 8260
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December 28, 2012

LIMS USE: FR - VAN BURBACH
LIMS OBJECT ID: 92141825

92141825
Project:
Pace Project No.:

RE:

Mr. Van Burbach
Joyce Engineering-NC
2211 West Meadowview Rd
Boone Bldg, Suite 101
Greensboro, NC 27407

GRANVILLE CO-BLANKS

Dear Mr. Burbach:
Enclosed are the analytical results for sample(s) received by the laboratory on December 13, 2012.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Analyses were performed at the Pace Analytical Services location indicated on the sample analyte
page for analysis unless otherwise footnoted.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kevin Godwin

kevin.godwin@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 24

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078

(704)875-9092

Pace Analytical Services, Inc.
2225 Riverside Dr.

Asheville, NC 28804

(828)254-7176

Pace Analytical Services, Inc.
205 East Meadow Road - Suite A

Eden, NC 27288

(336)623-8921



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Ormond Beach Certification IDs
8 East Tower Circle, Ormond Beach, FL  32174
Alabama Certification #: 41320
Arizona Certification #: AZ0735
Colorado Certification: FL NELAC Reciprocity
Connecticut Certification #: PH-0216
Florida Certification #: E83079
Georgia Certification #: 955
Guam Certification: FL NELAC Reciprocity
Hawaii Certification: FL NELAC Reciprocity
Illinois Certification #: 200068
Indiana Certification: FL NELAC Reciprocity
Kansas Certification #: E-10383
Kentucky Certification #: 90050
Louisiana Certification #: FL NELAC Reciprocity
Louisiana Environmental Certificate #: 05007
Maine Certification #: FL01264
Massachusetts Certification #: M-FL1264
Michigan Certification #: 9911
Mississippi Certification: FL NELAC Reciprocity
Missouri Certification #: 236

Montana Certification #: Cert 0074
Nevada Certification: FL NELAC Reciprocity
New Hampshire Certification #: 2958
New Jersey Certification #: FL765
New York Certification #: 11608
North Carolina Environmental Certificate #: 667
North Carolina Certification #: 12710
Pace Analytical Services - Ormond certification number
E83509
Pennsylvania Certification #: 68-00547
Puerto Rico Certification #: FL01264
Tennessee Certification #: TN02974
Texas Certification: FL NELAC Reciprocity
US Virgin Islands Certification: FL NELAC Reciprocity
Virginia Environmental Certification #: 460165
Washington Certification #: C955
West Virginia Certification #: 9962C
Wisconsin Certification #: 399079670
Wyoming (EPA Region 8): FL NELAC Reciprocity

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
North Carolina Drinking Water Certification #: 37706
North Carolina Field Services Certification #: 5342
North Carolina Wastewater Certification #: 12
South Carolina Certification #: 99006001

Florida/NELAP Certification #: E87627
Kentucky UST Certification #: 84
West Virginia Certification #: 357
Virginia/VELAP Certification #: 460221

Asheville Certification IDs
2225 Riverside Dr., Asheville, NC  28804
Florida/NELAP Certification #: E87648
Massachusetts Certification #: M-NC030
North Carolina Drinking Water Certification #: 37712

North Carolina Wastewater Certification #: 40
South Carolina Certification #: 99030001
West Virginia Certification #: 356
Virginia/VELAP Certification #: 460222
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SAMPLE SUMMARY

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Lab ID Sample ID Matrix Date Collected Date Received

92141825001 3901/3902-FIELD BLANK Water 12/12/12 11:35 12/13/12 14:00

92141825002 3901/3902-TRIP BLANK Water 12/10/12 06:45 12/13/12 14:00
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92141825001 3901/3902-FIELD BLANK EPA 8081 6 PASI-CRES

EPA 8151 2 PASI-OLJM

EPA 6010 18 PASI-AJMW

EPA 7470 1 PASI-ASH1

EPA 8260 52 PASI-CKJM

SM 2320B 1 PASI-AKCS

SM 2540C 1 PASI-ALMD

SM 4500-S2D 1 PASI-AAES

EPA 300.0 1 PASI-AAES

SM 4500-Cl-E 1 PASI-AJDA

92141825002 3901/3902-TRIP BLANK EPA 8260 52 PASI-CKJM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Sample: 3901/3902-FIELD BLANK Lab ID: 92141825001 Collected: 12/12/12 11:35 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8081 Organochlorine Pesticides Analytical Method: EPA 8081  Preparation Method: EPA 3510

beta-BHC ND ug/L 1 12/18/12 21:18 319-85-712/14/12 15:000.050 0.050
gamma-BHC (Lindane) ND ug/L 1 12/18/12 21:18 58-89-912/14/12 15:000.050 0.050
Endosulfan I ND ug/L 1 12/18/12 21:18 959-98-812/14/12 15:000.10 0.050
Heptachlor ND ug/L 1 12/18/12 21:18 76-44-812/14/12 15:000.050 0.050
Surrogates
Tetrachloro-m-xylene (S) 67 % 1 12/18/12 21:18 877-09-812/14/12 15:0020-130
Decachlorobiphenyl (S) 90 % 1 12/18/12 21:18 2051-24-312/14/12 15:0020-130

8151 Chlorinated Herbicides Analytical Method: EPA 8151  Preparation Method: EPA 8151

2,4-D ND ug/L 1 12/20/12 01:57 94-75-712/19/12 08:002.0 0.22
Surrogates
2,4-DCAA (S) 105 % 1 12/20/12 01:57 19719-28-912/19/12 08:0042-142

6010 ICP Groundwater Analytical Method: EPA 6010  Preparation Method: EPA 3010

Antimony ND ug/L 1 12/19/12 19:55 7440-36-012/14/12 05:506.0 5.0
Arsenic ND ug/L 1 12/19/12 19:55 7440-38-212/14/12 05:5010.0 5.0
Barium ND ug/L 1 12/19/12 19:55 7440-39-312/14/12 05:50100 5.0
Beryllium ND ug/L 1 12/19/12 19:55 7440-41-712/14/12 05:501.0 1.0
Cadmium ND ug/L 1 12/19/12 19:55 7440-43-912/14/12 05:501.0 1.0
Chromium ND ug/L 1 12/19/12 19:55 7440-47-312/14/12 05:5010.0 5.0
Cobalt ND ug/L 1 12/19/12 19:55 7440-48-412/14/12 05:5010.0 5.0
Copper ND ug/L 1 12/19/12 19:55 7440-50-812/14/12 05:5010.0 5.0
Iron ND ug/L 1 12/19/12 19:55 7439-89-612/14/12 05:50300 50.0
Lead ND ug/L 1 12/19/12 19:55 7439-92-112/14/12 05:5010.0 5.0
Manganese ND ug/L 1 12/19/12 19:55 7439-96-512/14/12 05:5050.0 5.0
Nickel ND ug/L 1 12/19/12 19:55 7440-02-012/14/12 05:5050.0 5.0
Selenium ND ug/L 1 12/19/12 19:55 7782-49-212/14/12 05:5010.0 10.0
Silver ND ug/L 1 12/19/12 19:55 7440-22-412/14/12 05:5010.0 5.0
Thallium ND ug/L 1 12/19/12 19:55 7440-28-012/14/12 05:505.5 5.4
Tin ND ug/L 1 12/19/12 19:55 7440-31-512/14/12 05:50100 5.0
Vanadium ND ug/L 1 12/19/12 19:55 7440-62-212/14/12 05:5025.0 5.0
Zinc ND ug/L 1 12/19/12 19:55 7440-66-612/14/12 05:5010.0 10.0

7470 Mercury Analytical Method: EPA 7470  Preparation Method: EPA 7470

Mercury ND ug/L 1 12/18/12 16:08 7439-97-612/17/12 17:400.20 0.10

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/16/12 04:12 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/16/12 04:12 107-13-1200 1.9
Benzene ND ug/L 1 12/16/12 04:12 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/16/12 04:12 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/16/12 04:12 75-27-41.0 0.18
Bromoform ND ug/L 1 12/16/12 04:12 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/16/12 04:12 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/16/12 04:12 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/16/12 04:12 75-15-0100 1.2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Sample: 3901/3902-FIELD BLANK Lab ID: 92141825001 Collected: 12/12/12 11:35 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Carbon tetrachloride ND ug/L 1 12/16/12 04:12 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/16/12 04:12 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/16/12 04:12 75-00-310.0 0.54
Chloroform ND ug/L 1 12/16/12 04:12 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/16/12 04:12 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/16/12 04:12 96-12-813.0 2.5
Dibromochloromethane ND ug/L 1 12/16/12 04:12 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/16/12 04:12 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/16/12 04:12 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/16/12 04:12 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/16/12 04:12 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/16/12 04:12 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/16/12 04:12 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/16/12 04:12 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/16/12 04:12 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/16/12 04:12 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/16/12 04:12 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/16/12 04:12 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/16/12 04:12 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/16/12 04:12 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/16/12 04:12 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/16/12 04:12 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/16/12 04:12 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/16/12 04:12 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/16/12 04:12 108-10-1100 0.33
Styrene ND ug/L 1 12/16/12 04:12 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/16/12 04:12 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/16/12 04:12 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/16/12 04:12 127-18-41.0 0.46
Tetrahydrofuran ND ug/L 1 12/16/12 04:12 109-99-910.0 3.1
Toluene ND ug/L 1 12/16/12 04:12 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/16/12 04:12 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/16/12 04:12 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/16/12 04:12 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/16/12 04:12 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/16/12 04:12 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/16/12 04:12 108-05-450.0 0.35
Vinyl chloride ND ug/L 1 12/16/12 04:12 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/16/12 04:12 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 100 % 1 12/16/12 04:12 460-00-470-130
Dibromofluoromethane (S) 103 % 1 12/16/12 04:12 1868-53-770-130
1,2-Dichloroethane-d4 (S) 100 % 1 12/16/12 04:12 17060-07-070-130
Toluene-d8 (S) 100 % 1 12/16/12 04:12 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Sample: 3901/3902-FIELD BLANK Lab ID: 92141825001 Collected: 12/12/12 11:35 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity, Total as CaCO3 ND ug/L 1 12/22/12 00:335000 1000

2540C Total Dissolved Solids Analytical Method: SM 2540C

Total Dissolved Solids ND ug/L 1 12/14/12 16:5225000 25000

4500S2D Sulfide Water Analytical Method: SM 4500-S2D

Sulfide ND ug/L 1 12/19/12 15:45 18496-25-81000 100

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Sulfate ND ug/L 1 12/28/12 03:20 14808-79-8250000 2000

4500 Chloride Analytical Method: SM 4500-Cl-E

Chloride ND ug/L 1 12/28/12 10:51 16887-00-61000 1000
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Sample: 3901/3902-TRIP BLANK Lab ID: 92141825002 Collected: 12/10/12 06:45 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Acetone ND ug/L 1 12/16/12 04:28 67-64-1100 10.0
Acrylonitrile ND ug/L 1 12/16/12 04:28 107-13-1200 1.9
Benzene ND ug/L 1 12/16/12 04:28 71-43-21.0 0.25
Bromochloromethane ND ug/L 1 12/16/12 04:28 74-97-53.0 0.17
Bromodichloromethane ND ug/L 1 12/16/12 04:28 75-27-41.0 0.18
Bromoform ND ug/L 1 12/16/12 04:28 75-25-23.0 0.26
Bromomethane ND ug/L 1 12/16/12 04:28 74-83-910.0 0.29
2-Butanone (MEK) ND ug/L 1 12/16/12 04:28 78-93-3100 0.96
Carbon disulfide ND ug/L 1 12/16/12 04:28 75-15-0100 1.2
Carbon tetrachloride ND ug/L 1 12/16/12 04:28 56-23-51.0 0.25
Chlorobenzene ND ug/L 1 12/16/12 04:28 108-90-73.0 0.23
Chloroethane ND ug/L 1 12/16/12 04:28 75-00-310.0 0.54
Chloroform ND ug/L 1 12/16/12 04:28 67-66-35.0 0.14
Chloromethane ND ug/L 1 12/16/12 04:28 74-87-31.0 0.11
1,2-Dibromo-3-chloropropane ND ug/L 1 12/16/12 04:28 96-12-813.0 2.5
Dibromochloromethane ND ug/L 1 12/16/12 04:28 124-48-13.0 0.21
1,2-Dibromoethane (EDB) ND ug/L 1 12/16/12 04:28 106-93-41.0 0.27
Dibromomethane ND ug/L 1 12/16/12 04:28 74-95-310.0 0.21
1,2-Dichlorobenzene ND ug/L 1 12/16/12 04:28 95-50-15.0 0.30
1,4-Dichlorobenzene ND ug/L 1 12/16/12 04:28 106-46-71.0 0.33
trans-1,4-Dichloro-2-butene ND ug/L 1 12/16/12 04:28 110-57-6100 1.0
1,1-Dichloroethane ND ug/L 1 12/16/12 04:28 75-34-35.0 0.32
1,2-Dichloroethane ND ug/L 1 12/16/12 04:28 107-06-21.0 0.12
1,1-Dichloroethene ND ug/L 1 12/16/12 04:28 75-35-45.0 0.56
cis-1,2-Dichloroethene ND ug/L 1 12/16/12 04:28 156-59-25.0 0.19
trans-1,2-Dichloroethene ND ug/L 1 12/16/12 04:28 156-60-55.0 0.49
1,2-Dichloropropane ND ug/L 1 12/16/12 04:28 78-87-51.0 0.27
cis-1,3-Dichloropropene ND ug/L 1 12/16/12 04:28 10061-01-51.0 0.13
trans-1,3-Dichloropropene ND ug/L 1 12/16/12 04:28 10061-02-61.0 0.26
Ethylbenzene ND ug/L 1 12/16/12 04:28 100-41-41.0 0.30
2-Hexanone ND ug/L 1 12/16/12 04:28 591-78-650.0 0.46
Iodomethane ND ug/L 1 12/16/12 04:28 74-88-410.0 0.32
Methylene Chloride ND ug/L 1 12/16/12 04:28 75-09-21.0 0.97
4-Methyl-2-pentanone (MIBK) ND ug/L 1 12/16/12 04:28 108-10-1100 0.33
Styrene ND ug/L 1 12/16/12 04:28 100-42-51.0 0.26
1,1,1,2-Tetrachloroethane ND ug/L 1 12/16/12 04:28 630-20-65.0 0.33
1,1,2,2-Tetrachloroethane ND ug/L 1 12/16/12 04:28 79-34-53.0 0.40
Tetrachloroethene ND ug/L 1 12/16/12 04:28 127-18-41.0 0.46
Tetrahydrofuran ND ug/L 1 12/16/12 04:28 109-99-910.0 3.1
Toluene ND ug/L 1 12/16/12 04:28 108-88-31.0 0.26
1,1,1-Trichloroethane ND ug/L 1 12/16/12 04:28 71-55-61.0 0.48
1,1,2-Trichloroethane ND ug/L 1 12/16/12 04:28 79-00-51.0 0.29
Trichloroethene ND ug/L 1 12/16/12 04:28 79-01-61.0 0.47
Trichlorofluoromethane ND ug/L 1 12/16/12 04:28 75-69-41.0 0.20
1,2,3-Trichloropropane ND ug/L 1 12/16/12 04:28 96-18-41.0 0.41
Vinyl acetate ND ug/L 1 12/16/12 04:28 108-05-450.0 0.35
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Sample: 3901/3902-TRIP BLANK Lab ID: 92141825002 Collected: 12/10/12 06:45 Received: 12/13/12 14:00 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Vinyl chloride ND ug/L 1 12/16/12 04:28 75-01-41.0 0.62
Xylene (Total) ND ug/L 1 12/16/12 04:28 1330-20-75.0 0.66
Surrogates
4-Bromofluorobenzene (S) 102 % 1 12/16/12 04:28 460-00-470-130
Dibromofluoromethane (S) 103 % 1 12/16/12 04:28 1868-53-770-130
1,2-Dichloroethane-d4 (S) 97 % 1 12/16/12 04:28 17060-07-070-130
Toluene-d8 (S) 100 % 1 12/16/12 04:28 2037-26-570-130
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MERP/4768
EPA 7470

EPA 7470
7470 Mercury

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891841

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Mercury ug/L ND 0.20 12/18/12 14:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891842LABORATORY CONTROL SAMPLE:
LCSSpike

Mercury ug/L 2.22.5 89 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

891843MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141713006

891844

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Mercury ug/L 2.5 84 75-12586 2 252.5ND 2.1 2.2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/12197
EPA 3010

EPA 6010
6010 MET NC Groundwater

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 890466

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Antimony ug/L ND 6.0 12/19/12 18:26
Arsenic ug/L ND 10.0 12/19/12 18:26
Barium ug/L ND 100 12/19/12 18:26
Beryllium ug/L ND 1.0 12/19/12 18:26
Cadmium ug/L ND 1.0 12/19/12 18:26
Chromium ug/L ND 10.0 12/19/12 18:26
Cobalt ug/L ND 10.0 12/19/12 18:26
Copper ug/L ND 10.0 12/19/12 18:26
Iron ug/L ND 300 12/19/12 18:26
Lead ug/L ND 10.0 12/19/12 18:26
Manganese ug/L ND 50.0 12/19/12 18:26
Nickel ug/L ND 50.0 12/19/12 18:26
Selenium ug/L ND 10.0 12/19/12 18:26
Silver ug/L ND 10.0 12/19/12 18:26
Thallium ug/L ND 5.5 12/19/12 18:26
Tin ug/L ND 100 12/19/12 18:26
Vanadium ug/L ND 25.0 12/19/12 18:26
Zinc ug/L ND 10.0 12/20/12 16:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

890467LABORATORY CONTROL SAMPLE:
LCSSpike

Antimony ug/L 492500 98 80-120
Arsenic ug/L 481500 96 80-120
Barium ug/L 495500 99 80-120
Beryllium ug/L 494500 99 80-120
Cadmium ug/L 500500 100 80-120
Chromium ug/L 505500 101 80-120
Cobalt ug/L 501500 100 80-120
Copper ug/L 494500 99 80-120
Iron ug/L 50805000 102 80-120
Lead ug/L 497500 99 80-120
Manganese ug/L 501500 100 80-120
Nickel ug/L 499500 100 80-120
Selenium ug/L 487500 97 80-120
Silver ug/L 248250 99 80-120
Thallium ug/L 473500 95 80-120
Tin ug/L 497500 99 80-120
Vanadium ug/L 509500 102 80-120
Zinc ug/L 491500 98 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

890471MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

890472

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Antimony ug/L 500 105 75-125105 0 25500ND 525 527
Arsenic ug/L 500 106 75-125106 0 25500ND 532 530
Barium ug/L 500 94 75-12595 0 25500113 585 586
Beryllium ug/L 500 96 75-12598 2 25500ND 481 491
Cadmium ug/L 500 94 75-12594 0 25500ND 469 470
Chromium ug/L 500 96 75-12596 0 255005.2J 484 484
Cobalt ug/L 500 94 75-12594 0 2550011.3 481 482
Copper ug/L 500 106 75-125107 1 25500ND 531 534
Iron ug/L 5000 84 75-12585 0 25500010600 14700 14800
Lead ug/L 500 90 75-12590 0 25500ND 448 448
Manganese ug/L M1500 59 75-12567 0 255008230 8530 8570
Nickel ug/L 500 92 75-12593 0 2550091.8 554 555
Selenium ug/L 500 105 75-125104 1 25500ND 526 521
Silver ug/L 250 104 75-125104 0 25250ND 263 263
Thallium ug/L 500 84 75-12584 0 25500ND 418 420
Tin ug/L 500 97 75-12597 0 2550030.0J 515 516
Vanadium ug/L 500 100 75-125100 0 25500ND 500 500
Zinc ug/L 500 100 75-125101 1 25500ND 502 508
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/21463
EPA 8260

EPA 8260
8260 MSV Low Level Landfill

Associated Lab Samples: 92141825001, 92141825002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891526

Associated Lab Samples: 92141825001, 92141825002

Matrix: Water

Analyzed

1,1,1,2-Tetrachloroethane ug/L ND 5.0 12/16/12 01:34
1,1,1-Trichloroethane ug/L ND 1.0 12/16/12 01:34
1,1,2,2-Tetrachloroethane ug/L ND 3.0 12/16/12 01:34
1,1,2-Trichloroethane ug/L ND 1.0 12/16/12 01:34
1,1-Dichloroethane ug/L ND 5.0 12/16/12 01:34
1,1-Dichloroethene ug/L ND 5.0 12/16/12 01:34
1,2,3-Trichloropropane ug/L ND 1.0 12/16/12 01:34
1,2-Dibromo-3-chloropropane ug/L ND 13.0 12/16/12 01:34
1,2-Dibromoethane (EDB) ug/L ND 1.0 12/16/12 01:34
1,2-Dichlorobenzene ug/L ND 5.0 12/16/12 01:34
1,2-Dichloroethane ug/L ND 1.0 12/16/12 01:34
1,2-Dichloropropane ug/L ND 1.0 12/16/12 01:34
1,4-Dichlorobenzene ug/L ND 1.0 12/16/12 01:34
2-Butanone (MEK) ug/L ND 100 12/16/12 01:34
2-Hexanone ug/L ND 50.0 12/16/12 01:34
4-Methyl-2-pentanone (MIBK) ug/L ND 100 12/16/12 01:34
Acetone ug/L ND 100 12/16/12 01:34
Acrylonitrile ug/L ND 200 12/16/12 01:34
Benzene ug/L ND 1.0 12/16/12 01:34
Bromochloromethane ug/L ND 3.0 12/16/12 01:34
Bromodichloromethane ug/L ND 1.0 12/16/12 01:34
Bromoform ug/L ND 3.0 12/16/12 01:34
Bromomethane ug/L ND 10.0 12/16/12 01:34
Carbon disulfide ug/L ND 100 12/16/12 01:34
Carbon tetrachloride ug/L ND 1.0 12/16/12 01:34
Chlorobenzene ug/L ND 3.0 12/16/12 01:34
Chloroethane ug/L ND 10.0 12/16/12 01:34
Chloroform ug/L ND 5.0 12/16/12 01:34
Chloromethane ug/L ND 1.0 12/16/12 01:34
cis-1,2-Dichloroethene ug/L ND 5.0 12/16/12 01:34
cis-1,3-Dichloropropene ug/L ND 1.0 12/16/12 01:34
Dibromochloromethane ug/L ND 3.0 12/16/12 01:34
Dibromomethane ug/L ND 10.0 12/16/12 01:34
Ethylbenzene ug/L ND 1.0 12/16/12 01:34
Iodomethane ug/L ND 10.0 12/16/12 01:34
Methylene Chloride ug/L ND 1.0 12/16/12 01:34
Styrene ug/L ND 1.0 12/16/12 01:34
Tetrachloroethene ug/L ND 1.0 12/16/12 01:34
Tetrahydrofuran ug/L ND 10.0 12/16/12 01:34
Toluene ug/L ND 1.0 12/16/12 01:34
trans-1,2-Dichloroethene ug/L ND 5.0 12/16/12 01:34
trans-1,3-Dichloropropene ug/L ND 1.0 12/16/12 01:34
trans-1,4-Dichloro-2-butene ug/L ND 100 12/16/12 01:34
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891526

Associated Lab Samples: 92141825001, 92141825002

Matrix: Water

Analyzed

Trichloroethene ug/L ND 1.0 12/16/12 01:34
Trichlorofluoromethane ug/L ND 1.0 12/16/12 01:34
Vinyl acetate ug/L ND 50.0 12/16/12 01:34
Vinyl chloride ug/L ND 1.0 12/16/12 01:34
Xylene (Total) ug/L ND 5.0 12/16/12 01:34
1,2-Dichloroethane-d4 (S) % 99 70-130 12/16/12 01:34
4-Bromofluorobenzene (S) % 101 70-130 12/16/12 01:34
Dibromofluoromethane (S) % 103 70-130 12/16/12 01:34
Toluene-d8 (S) % 97 70-130 12/16/12 01:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891527LABORATORY CONTROL SAMPLE:
LCSSpike

1,1,1,2-Tetrachloroethane ug/L 51.950 104 70-130
1,1,1-Trichloroethane ug/L 47.250 94 70-130
1,1,2,2-Tetrachloroethane ug/L 47.850 96 70-130
1,1,2-Trichloroethane ug/L 53.850 108 70-130
1,1-Dichloroethane ug/L 46.050 92 70-130
1,1-Dichloroethene ug/L 44.750 89 70-132
1,2,3-Trichloropropane ug/L 51.150 102 70-130
1,2-Dibromo-3-chloropropane ug/L 53.250 106 70-130
1,2-Dibromoethane (EDB) ug/L 51.550 103 70-130
1,2-Dichlorobenzene ug/L 51.050 102 70-130
1,2-Dichloroethane ug/L 45.450 91 70-130
1,2-Dichloropropane ug/L 48.450 97 70-130
1,4-Dichlorobenzene ug/L 49.550 99 70-130
2-Butanone (MEK) ug/L 83.8J100 84 70-145
2-Hexanone ug/L 100100 100 70-144
4-Methyl-2-pentanone (MIBK) ug/L 98.7J100 99 70-140
Acetone ug/L 91.3J100 91 50-175
Acrylonitrile ug/L 237250 95 70-143
Benzene ug/L 50.950 102 70-130
Bromochloromethane ug/L 49.850 100 70-130
Bromodichloromethane ug/L 50.650 101 70-130
Bromoform ug/L 48.550 97 70-130
Bromomethane ug/L 39.550 79 54-130
Carbon disulfide ug/L 50.0J50 100 70-131
Carbon tetrachloride ug/L 51.450 103 70-132
Chlorobenzene ug/L 51.450 103 70-130
Chloroethane ug/L 43.750 87 64-134
Chloroform ug/L 47.050 94 70-130
Chloromethane ug/L 51.050 102 64-130
cis-1,2-Dichloroethene ug/L 45.450 91 70-131
cis-1,3-Dichloropropene ug/L 48.750 97 70-130
Dibromochloromethane ug/L 55.250 110 70-130
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891527LABORATORY CONTROL SAMPLE:
LCSSpike

Dibromomethane ug/L 51.650 103 70-131
Ethylbenzene ug/L 49.050 98 70-130
Iodomethane ug/L 108100 108 49-180
Methylene Chloride ug/L 47.250 94 63-130
Styrene ug/L 52.150 104 70-130
Tetrachloroethene ug/L 51.550 103 70-130
Tetrahydrofuran ug/L 475500 95 70-130
Toluene ug/L 50.050 100 70-130
trans-1,2-Dichloroethene ug/L 42.350 85 70-130
trans-1,3-Dichloropropene ug/L 49.250 98 70-132
trans-1,4-Dichloro-2-butene ug/L 54.8J50 110 70-141
Trichloroethene ug/L 51.450 103 70-130
Trichlorofluoromethane ug/L 39.250 78 62-133
Vinyl acetate ug/L 113100 113 66-157
Vinyl chloride ug/L 41.350 83 69-130
Xylene (Total) ug/L 150150 100 70-130
1,2-Dichloroethane-d4 (S) % 88 70-130
4-Bromofluorobenzene (S) % 103 70-130
Dibromofluoromethane (S) % 93 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

891528MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141713006

891529

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,1-Dichloroethene ug/L 50 103 70-166118 13 3050ND 51.6 58.9
Benzene ug/L 50 101 70-148106 6 3050ND 50.4 53.2
Chlorobenzene ug/L 50 115 70-146125 8 3050ND 57.3 62.4
Toluene ug/L 50 113 70-155123 8 3050ND 56.7 61.3
Trichloroethene ug/L 50 119 69-151126 6 3050ND 59.4 63.2
1,2-Dichloroethane-d4 (S) % 98 70-13095
4-Bromofluorobenzene (S) % 95 70-13099
Dibromofluoromethane (S) % 101 70-130102
Toluene-d8 (S) % 96 70-13096
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/20107
EPA 3510

EPA 8081
8081A GCS Pesticides

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891044

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

beta-BHC ug/L ND 0.050 12/18/12 02:54
Endosulfan I ug/L ND 0.10 12/18/12 02:54
gamma-BHC (Lindane) ug/L ND 0.050 12/18/12 02:54
Heptachlor ug/L ND 0.050 12/18/12 02:54
Decachlorobiphenyl (S) % 99 20-130 12/18/12 02:54
Tetrachloro-m-xylene (S) % 78 20-130 12/18/12 02:54

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891045LABORATORY CONTROL SAMPLE:
LCSSpike

beta-BHC ug/L 0.20.25 81 20-150
Endosulfan I ug/L 0.21.25 84 20-150
gamma-BHC (Lindane) ug/L 0.20.25 82 20-150
Heptachlor ug/L 0.17.25 70 20-150
Decachlorobiphenyl (S) % 100 20-130
Tetrachloro-m-xylene (S) % 83 20-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

891046MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141831002

891047

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

beta-BHC ug/L .5 58 20-15058 1 30.50.13 0.42 0.41
Endosulfan I ug/L .5 76 20-15097 24 30.5ND 0.38 0.48
gamma-BHC (Lindane) ug/L .5 71 20-15068 4 30.5ND 0.35 0.34
Heptachlor ug/L R1.5 41 20-15067 47 30.5ND 0.20 0.33
Decachlorobiphenyl (S) % 88 20-13065
Tetrachloro-m-xylene (S) % 56 20-13045
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/10981
EPA 8151

EPA 8151
8151A GCS Herbicides

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 528534

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

2,4-D ug/L ND 2.0 12/19/12 23:26
2,4-DCAA (S) % 94 42-142 12/19/12 23:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

528535LABORATORY CONTROL SAMPLE:
LCSSpike

2,4-D ug/L 4.56 75 23-163
2,4-DCAA (S) % 102 42-142

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

528536MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92141998022

528537

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

2,4-D ug/L H212 78 17-16775 4 4012ND 9.4 9.0
2,4-DCAA (S) % 83 42-14278
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/23585
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 895554

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Alkalinity, Total as CaCO3 ug/L ND 5000 12/21/12 17:40

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

895555LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 ug/L 4530050000 91 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

895557MATRIX SPIKE SAMPLE:
MSSpike

Result
92141713006

Alkalinity, Total as CaCO3 ug/L 188000 M150000 73 75-125152000

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

895559MATRIX SPIKE SAMPLE:
MSSpike

Result
92141862016

Alkalinity, Total as CaCO3 ug/L 4470050000 89 75-125ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141713006
895556SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 ug/L 145000 4 20152000

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141862016
895558SAMPLE DUPLICATE:

Alkalinity, Total as CaCO3 ug/L ND 20ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/23481
SM 2540C

SM 2540C
2540C Total Dissolved Solids

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 891085

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Total Dissolved Solids ug/L ND 25000 12/14/12 16:48

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

891086LABORATORY CONTROL SAMPLE:
LCSSpike

Total Dissolved Solids ug/L 274000250000 110 80-120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141713006
891087SAMPLE DUPLICATE:

Total Dissolved Solids ug/L 416000 1 20419000

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141699008
891088SAMPLE DUPLICATE:

Total Dissolved Solids ug/L 905000 0 20908 mg/L
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/23527
SM 4500-S2D

SM 4500-S2D
4500S2D Sulfide Water

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 893143

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Sulfide ug/L ND 1000 12/19/12 15:45

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

893144LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide ug/L 517J500 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

893145MATRIX SPIKE SAMPLE:
MSSpike

Result
92141741004

Sulfide ug/L 578J500 116 75-125ND

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141741004
893146SAMPLE DUPLICATE:

Sulfide ug/L ND 20ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/14102
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 896432

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Sulfate ug/L ND 250000 12/27/12 20:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

896433LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate ug/L 19900J20000 99 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

896434MATRIX SPIKE SAMPLE:
MSSpike

Result
92141707004

Sulfate ug/L 185000J M620000 438 90-11097.7 mg/L

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

896436MATRIX SPIKE SAMPLE:
MSSpike

Result
92141713006

Sulfate ug/L 21800J20000 95 90-1102900J

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141707004
896435SAMPLE DUPLICATE:

Sulfate ug/L 92800J 5 2097.7 mg/L

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141713006
896437SAMPLE DUPLICATE:

Sulfate ug/L 2940J 2 202900J

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 12/28/2012 03:34 PM Page 21 of 24

Pace Analytical Services, Inc.
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078

(704)875-9092

Pace Analytical Services, Inc.
2225 Riverside Dr.

Asheville, NC 28804

(828)254-7176

Pace Analytical Services, Inc.
205 East Meadow Road - Suite A

Eden, NC 27288

(336)623-8921



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/14119
SM 4500-Cl-E

SM 4500-Cl-E
4500 Chloride

Associated Lab Samples: 92141825001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 897722

Associated Lab Samples: 92141825001

Matrix: Water

Analyzed

Chloride ug/L ND 1000 12/28/12 10:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

897723LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride ug/L 2010020000 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

897725MATRIX SPIKE SAMPLE:
MSSpike

Result
92141713006

Chloride ug/L 121000 M120000 69 75-125107000

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92141713006
897724SAMPLE DUPLICATE:

Chloride ug/L 108000 0 20107000
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QUALIFIERS

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Acid preservation may not be appropriate for 2-Chloroethylvinyl ether, Styrene, and Vinyl chloride.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - AshevillePASI-A
Pace Analytical Services - CharlottePASI-C
Pace Analytical Services - Ormond BeachPASI-O

ANALYTE QUALIFIERS

Extraction or preparation conducted outside EPA method holding time.H2
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92141825
GRANVILLE CO-BLANKS

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

92141825001 OEXT/20107 GCSV/135663901/3902-FIELD BLANK EPA 3510 EPA 8081

92141825001 OEXT/10981 GCSV/75493901/3902-FIELD BLANK EPA 8151 EPA 8151

92141825001 MPRP/12197 ICP/111463901/3902-FIELD BLANK EPA 3010 EPA 6010

92141825001 MERP/4768 MERC/46613901/3902-FIELD BLANK EPA 7470 EPA 7470

92141825001 MSV/214633901/3902-FIELD BLANK EPA 8260
92141825002 MSV/214633901/3902-TRIP BLANK EPA 8260

92141825001 WET/235853901/3902-FIELD BLANK SM 2320B

92141825001 WET/234813901/3902-FIELD BLANK SM 2540C

92141825001 WET/235273901/3902-FIELD BLANK SM 4500-S2D

92141825001 WETA/141023901/3902-FIELD BLANK EPA 300.0

92141825001 WETA/141193901/3902-FIELD BLANK SM 4500-Cl-E
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January 17, 2013

LIMS USE: FR - VAN BURBACH
LIMS OBJECT ID: 92144632

92144632
Project:
Pace Project No.:

RE:

Mr. Van Burbach
Joyce Engineering-NC
2211 West Meadowview Rd
Boone Bldg, Suite 101
Greensboro, NC 27407

BUTNER MSWLF VERTIFICATION

Dear Mr. Burbach:
Enclosed are the analytical results for sample(s) received by the laboratory on January 11, 2013.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Analyses were performed at the Pace Analytical Services location indicated on the sample analyte
page for analysis unless otherwise footnoted.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Kevin Godwin

kevin.godwin@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
North Carolina Drinking Water Certification #: 37706
North Carolina Field Services Certification #: 5342
North Carolina Wastewater Certification #: 12
South Carolina Certification #: 99006001

Florida/NELAP Certification #: E87627
Kentucky UST Certification #: 84
West Virginia Certification #: 357
Virginia/VELAP Certification #: 460221
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SAMPLE SUMMARY

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Lab ID Sample ID Matrix Date Collected Date Received

92144632001 3902-MW2R Water 01/10/13 13:40 01/11/13 13:35

92144632002 3902-FIELD BLANK Water 01/10/13 14:00 01/11/13 13:35

92144632003 3902-TRIP BLANK Water 01/10/13 08:00 01/11/13 13:35

92144632004 3902-NES1 Water 01/10/13 14:00 01/11/13 13:35
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92144632001 3902-MW2R EPA 8260 5 PASI-CKJM

92144632002 3902-FIELD BLANK EPA 8260 5 PASI-CKJM

92144632003 3902-TRIP BLANK EPA 8260 5 PASI-CKJM

92144632004 3902-NES1 EPA 8260 5 PASI-CKJM
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HITS ONLY

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92144632001 3902-MW2R
Benzene 1.4 ug/L 01/14/13 17:131.0EPA 8260
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Sample: 3902-MW2R Lab ID: 92144632001 Collected: 01/10/13 13:40 Received: 01/11/13 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Benzene 1.4 ug/L 1 01/14/13 17:13 71-43-21.0 0.25
Surrogates
4-Bromofluorobenzene (S) 98 % 1 01/14/13 17:13 460-00-470-130
Dibromofluoromethane (S) 113 % 1 01/14/13 17:13 1868-53-770-130
1,2-Dichloroethane-d4 (S) 110 % 1 01/14/13 17:13 17060-07-070-130
Toluene-d8 (S) 100 % 1 01/14/13 17:13 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Sample: 3902-FIELD BLANK Lab ID: 92144632002 Collected: 01/10/13 14:00 Received: 01/11/13 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Benzene ND ug/L 1 01/14/13 17:29 71-43-21.0 0.25
Surrogates
4-Bromofluorobenzene (S) 96 % 1 01/14/13 17:29 460-00-470-130
Dibromofluoromethane (S) 110 % 1 01/14/13 17:29 1868-53-770-130
1,2-Dichloroethane-d4 (S) 110 % 1 01/14/13 17:29 17060-07-070-130
Toluene-d8 (S) 100 % 1 01/14/13 17:29 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Sample: 3902-TRIP BLANK Lab ID: 92144632003 Collected: 01/10/13 08:00 Received: 01/11/13 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Benzene ND ug/L 1 01/14/13 17:45 71-43-21.0 0.25
Surrogates
4-Bromofluorobenzene (S) 98 % 1 01/14/13 17:45 460-00-470-130
Dibromofluoromethane (S) 108 % 1 01/14/13 17:45 1868-53-770-130
1,2-Dichloroethane-d4 (S) 109 % 1 01/14/13 17:45 17060-07-070-130
Toluene-d8 (S) 101 % 1 01/14/13 17:45 2037-26-570-130
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Sample: 3902-NES1 Lab ID: 92144632004 Collected: 01/10/13 14:00 Received: 01/11/13 13:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

8260 MSV Low Level Landfill Analytical Method: EPA 8260

Benzene ND ug/L 1 01/14/13 18:01 71-43-21.0 0.25
Surrogates
4-Bromofluorobenzene (S) 99 % 1 01/14/13 18:01 460-00-470-130
Dibromofluoromethane (S) 108 % 1 01/14/13 18:01 1868-53-770-130
1,2-Dichloroethane-d4 (S) 111 % 1 01/14/13 18:01 17060-07-070-130
Toluene-d8 (S) 100 % 1 01/14/13 18:01 2037-26-570-130
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/21699
EPA 8260

EPA 8260
8260 MSV Low Level Landfill

Associated Lab Samples: 92144632001, 92144632002, 92144632003, 92144632004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 904876

Associated Lab Samples: 92144632001, 92144632002, 92144632003, 92144632004

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 01/14/13 15:37
1,2-Dichloroethane-d4 (S) % 108 70-130 01/14/13 15:37
4-Bromofluorobenzene (S) % 95 70-130 01/14/13 15:37
Dibromofluoromethane (S) % 111 70-130 01/14/13 15:37
Toluene-d8 (S) % 100 70-130 01/14/13 15:37

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

904877LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 52.750 105 70-130
1,2-Dichloroethane-d4 (S) % 108 70-130
4-Bromofluorobenzene (S) % 99 70-130
Dibromofluoromethane (S) % 105 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

904878MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92144631001

904879

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 50 98 70-14898 0 3050ND 49.0 49.2
1,2-Dichloroethane-d4 (S) % 105 70-130106
4-Bromofluorobenzene (S) % 94 70-13098
Dibromofluoromethane (S) % 105 70-13097
Toluene-d8 (S) % 99 70-130100
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QUALIFIERS

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Acid preservation may not be appropriate for 2-Chloroethylvinyl ether, Styrene, and Vinyl chloride.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - CharlottePASI-C
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92144632
BUTNER MSWLF VERTIFICATION

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

92144632001 MSV/216993902-MW2R EPA 8260
92144632002 MSV/216993902-FIELD BLANK EPA 8260
92144632003 MSV/216993902-TRIP BLANK EPA 8260
92144632004 MSV/216993902-NES1 EPA 8260
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APPENDIX  E 
 

Modflow Modeling Results 















 

  

 
 
 
 
 
 
 
 
 

APPENDIX  F 
 

Site Supply Well Abandonment Record 

 
 
 
 
 

 
 
 
 









 

  

 
 
 
 
 
 
 
 
 

APPENDIX  G 
 

NC Appendix I & II Constituents with 
NC-2L Groundwater Standards & GPS 

 



North Carolina Appendix I,  II, and C and D Constituents

NC SWSL NC 2L GWP STD.

1 App. I Antimony metal 7440-36-0 6010 6 - 1 (RCRA METAL)

2 App. I Arsenic metal 7440-38-2 6010 10 10 - (RCRA METAL)

3 App. I Barium metal 7440-39-3 6010 100 700 -

4 App. I Beryllium metal 7440-41-7 6010 1 - 4 (RCRA METAL)

5 App. I Cadmium metal 7440-43-9 6010 1 2 -

6 App. I Chromium metal 7440-47-3 6010 10 10 - (RCRA METAL)

7 App. I Cobalt metal 7440-48-4 6010 10 - 1

8 App. I Copper metal 7440-50-8 6010 10 1000 - EPA MCL is a secondary standard.

9 App. I Lead metal 7439-92-1 6010 10 15 - EPA MCL is an action level.  (RCRA METAL)

10 App. I Nickel metal 7440-02-0 6010 50 100 -

11 App. I Selenium metal 7782-49-2 6010 10 20 - (RCRA METAL)

12 App. I Silver metal 7440-22-4 6010 10 20 - EPA MCL is a secondary standard.  (RCRA METAL).

13 App. I Thallium metal 7440-28-0 6010 5.5 - 0.2

14 App. I Vanadium metal 7440-62-2 6010 25 - 0.3

15 App. I Zinc metal 7440-66-6 6010 10 1000 - EPA MCL is a secondary standard. (AL) = NC2B Action Level

16 App. II Mercury metal 7439-97-6 7470 0.2 1 - (RCRA METAL)

17 App. II Tin metal 7440-31-5 6010 100 - 2000

NC SWSL NC 2L GWP STD.

1 App. II Cyanide inorganic 57-12-5 9012A 10 70 -

2 App. II Sulfide inorganic 18496-25-8 9030B 1000 - -

NC SWSL NC 2L GWP STD.

1 C&D Alkalinity inorganic SW337 SM 2320B - - -

2 C&D Chloride inorganic SW301 SM 4500-Cl-E - 250000 -

3 C&D Iron metal 7439-89-6 6010 300 300 -

4 C&D Manganese metal 7439-96-5 6010 50 50 -

5 C&D Mercury metal 7439-97-6 7470 0.2 1 - (RCRA Metal)

6 C&D Sulfate inorganic 14808-79-8 300.0 250000 250000 -

7 C&D Total Dissolved Solids (TDS) inorganic SW311 SM 2540C - 500000 -

8 C&D Tetrahydrofuran volatile 8260B - - -

NC SWSL NC 2L GWP STD.

1 App. I Acetone volatile 67-64-1 8260B 100 6000 -

2 App. I Acrylonitrile volatile 107-13-1 8260B 200 - -

3 App. I Benzene volatile 71-43-2 8260B 1 1 -

4 App. I Bromochloromethane volatile 74-97-5 8260B 3 - 0.6

5 App. I Bromodichloromethane volatile 75-27-4 8260B 1 0.6 - *MCL for total trihalomethanes

6 App. I Bromoform volatile 75-25-2 8260B 3 4 - *MCL for total trihalomethanes

7 App. I Carbon disulfide    volatile 75-15-0 8260B 100 700 -

8 App. I Carbon tetrachloride volatile 56-23-5 8260B 1 0.3 -

9 App. I Chlorobenzene volatile 108-90-7 8260B 3 50 -

10 App. I Chloroethane volatile 75-00-3 8260B 10 3000 -

11 App. I Chloroform volatile 67-66-3 8260B 5 70 - *MCL for total trihalomethanes

12 App. I Dibromochloromethane volatile 124-48-1 8260B 3 0.4 - *MCL for total trihalomethanes

13 App. I 1,2-Dibromo-3-chloropropane (DBCP) volatile 96-12-8 8260B 13 0.04 -

14 App. I 1,2-Dibromoethane (EDB) volatile 106-93-4 8260B 1 0.02 -

15 App. I o-Dichlorobenzene /  1,2-Dichlorobenzene volatile 95-50-1 8260B 5 20 -

16 App. I p-Dichlorobenzene /  1,4-Dichlorobenzene volatile 106-46-7 8260B 1 6 -

17 App. I trans-1,4-Dichloro-2-butene volatile 110-57-6 8260B 100 - -

18 App. I 1,1-Dichloroethane volatile 75-34-3 8260B 5 6 -

19 App. I 1,2-Dichloroethane volatile 107-06-2 8260B 1 0.4 -

20 App. I 1,1-Dichloroethylene volatile 75-35-4 8260B 5 7 -

21 App. I cis-1,2-Dichloroethylene volatile 156-59-2 8260B 5 70 -

22 App. I trans-1,2-Dichloroethylene volatile 156-60-5 8260B 5 100 -

23 App. I 1,2-Dichloropropane volatile 78-87-5 8260B 1 0.6 -

24 App. I cis-1,3-Dichloropropene volatile 10061-01-5 8260B 1 0.4 -

25 App. I trans-1,3-Dichloropropene volatile 10061-02-6 8260B 1 0.4 -

26 App. I Ethylbenzene volatile 100-41-4 8260B 1 600 -

27 App. I 2-Hexanone / Methyl butyl ketone (MBK) volatile 591-78-6 8260B 50 - 280

28 App. I Methyl bromide / Bromomethane volatile 74-83-9 8260B 10 - 10

29 App. I Methyl chloride / Chloromethane volatile 74-87-3 8260B 1 3 -

30 App. I Methylene bromide / Dibromomethane volatile 74-95-3 8260B 10 - 70

31 App. I Methylene chloride / Dichloromethane volatile 75-09-2 8260B 1 5 -

32 App. I Methyl ethyl ketone / 2-Butanone (MEK) volatile 78-93-3 8260B 100 4000 -

33 App. I Methyl iodide / Iodomethane volatile 74-88-4 8260B 10 - -

34 App. I 4-Methyl-2-pentanone / Methyl isobutyl ketone volatile 108-10-1 8260B 100 - 560

35 App. I Styrene volatile 100-42-5 8260B 1 70 -

36 App. I 1,1,1,2-Tetrachloroethane volatile 630-20-6 8260B 5 - 1

37 App. I 1,1,2,2-Tetrachloroethane volatile 79-34-5 8260B 3 0.2 -

38 App. I Tetrachloroethylene (PCE) volatile 127-18-4 8260B 1 0.7 -

39 App. I Toluene volatile 108-88-3 8260B 1 600 -

40 App. I 1,1,1-Trichloroethane volatile 71-55-6 8260B 1 200 -

41 App. I 1,1,2-Trichloroethane volatile 79-00-5 8260B 1 - 0.6

42 App. I Trichloroethylene volatile 79-01-6 8260B 1 3 -

43 App. I Trichlorofluoromethane (CFC-11) volatile 75-69-4 8260B 1 2000 -

44 App. I 1,2,3-Trichloropropane volatile 96-18-4 8260B 1 0.005 -

45 App. I Vinyl acetate volatile 108-05-4 8260B 50 - 88

46 App. I Vinyl chloride volatile 75-01-4 8260B 1 0.03 -

47 App. I Xylenes (total)  volatile see note 8260B 5 500 -
Includes o-xylene, p-xylene, and unspecified xylenes [dimethyl benzenes 

(CAS RN 1330-20-7].

NC SWSL NC 2L GWP STD.

48 App. II Acetonitrile (methyl cyanide) volatile 75-05-8 8260B 55 - 42

49 App. II Acrolein volatile 107-02-8 8260B 53 - 4

50 App. II Allyl chloride (3-chloroprene) volatile 107-05-1 8260B 10 - -

51 App. II Chloroprene volatile 126-99-8 8260B 20 - -

52 App. II m-Dichlorobenzene /  1,3-Dichlorobenzene volatile 541-73-1 8260B 5 200 -

53 App. II Dichlorodifluoromethane volatile 75-71-8 8260B 5 1000 -

54 App. II 1,3-Dichloropropane volatile 142-28-9 8260B 1 - -

55 App. II 2,2-Dichloropropane volatile 594-20-7 8260B 15 - -

56 App. II 1,1-Dichloropropene volatile 563-58-6 8260B 5 - -

57 App. II Isobutyl alcohol volatile 78-83-1 8260B 100 - -

58 App. II Methacrylonitrile volatile 126-98-7 8260B 100 - -

59 App. II Methyl methacrylate volatile 80-62-6 8260B 30 - 25

60 App. II Propionitrile volatile 107-12-0 8260B 150 - -

61 App. II 1,2,4-Trichlorobenzene volatile 120-82-1 8260B 10 70 70

62 App. II Naphthalene volatile 91-20-3 8260B or 8270C 10 6 -

63 App. II Hexachlorobutadiene semi-volatile 87-68-3 8270C or 8260B 10 0.4 0.44

64 App. II Ethyl methacrylate semi-volatile 97-63-2 8270C or 8260B 10 - -

NC App. I & II - Total Metals

NC App. II - Cyanide/ Sulfide

NC App. I & II - Method 8260

GROUNDWATER

GROUNDWATER

NC App. II - Method 8260

GROUNDWATER
NC App. #

NOTES

NOTESNumber

ANALYTICAL 

METHOD

CLASS CAS RN

Number

NOTES

Number NC App. # ANALYTE CLASS CAS RN
ANALYTICAL 

METHOD
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ANALYTICAL 

METHOD
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North Carolina Appendix I,  II, and C and D Constituents

NC SWSL NC 2L GWP STD.

1 App. II Acenaphthene semi-volatile 83-32-9 8270C 10 80 -

2 App. II Acenaphthylene semi-volatile 208-96-8 8270C 10 200 -

3 App. II Acetophenone semi-volatile 98-86-2 8270C 10 - 700

4 App. II 2-Acetylaminofluorene semi-volatile 53-96-3 8270C 20 - -

5 App. II 4-Aminobiphenyl semi-volatile 92-67-1 8270C 20 - -

6 App. II Anthracene PAH 120-12-7 8270C 10 2000 -

7 App. II Benz[a]anthracene; Benzanthracene PAH 56-55-3 8270C 10 0.05 -

8 App. II Benzo[b]fluoranthene PAH 205-99-2 8270C 10 0.05 -

9 App. II Benzo[k]fluoranthene PAH 207-08-9 8270C 10 0.5 -

10 App. II Benzo[g,h,i]perylene PAH 191-24-2 8270C 10 200 -

11 App. II Benzo[a]pyrene PAH 50-32-8 8270C 10 0.005 -

12 App. II Benzyl alchohol semi-volatile 100-51-6 8270C 20 - 700

13 App. II Bis(2-chloroethoxy)methane semi-volatile 111-91-1 8270C 10 - -

14 App. II Bis(2-chloroethyl)ether semi-volatile 111-44-4 8270C 10 - 0.031

15 App. II Bis(2-chloro-1-methylethyl)ether semi-volatile 108-60-1 8270C 10 - - Bis (2-chloroisopropyl) ether

16 App. II Bis(2-ethylhexyl)phthalate semi-volatile 117-81-7 8270C 15 3 -

17 App. II 4-Bromophenyl phenyl ether semi-volatile 101-55-3 8270C 10 - -

18 App. II Butyl benzyl phthalate semi-volatile 85-68-7 8270C 10 1000 -

19 App. II p-Chloroaniline (4-Chloroaniline) semi-volatile 106-47-8 8270C 20 - -

20 App. II Chlorobenzilate semi-volatile 510-15-6 8270C 10 - -

21 App. II p-Chloro-m-cresol (4-chloro-3-methylphenol) semi-volatile 59-50-7 8270C 20 - -

22 App. II 2-Chloronaphthalene semi-volatile 91-58-7 8270C 10 - -

23 App. II 2-Chlorophenol semi-volatile 95-57-8 8270C 10 0.4 -

24 App. II 4-Chlorophenyl phenyl ether semi-volatile 7005-72-3 8270C 10 - -

25 App. II Chrysene PAH 218-01-9 8270C 10 5 -

26 App. II m-Cresol (3-Methylphenol) semi-volatile 108-39-4 8270C 10 400 -

27 App. II o-Cresol semi-volatile 95-48-7 8270C 10 - 35

28 App. II p-Cresol (4-Methylphenol) semi-volatile 106-44-5 8270C 10 40 -

29 App. II Diallate semi-volatile 2303-16-4 8270C 10 - -

30 App. II Dibenz[a,h]anthracene PAH 53-70-3 8270C 10 0.005 -

31 App. II Dibenzofuran semi-volatile 132-64-9 8270C 10 - 28

32 App. II Di-n-butyl phthalate semi-volatile 84-74-2 8270C 10 700 -

33 App. II 3,3'-Dichlorobenzidine semi-volatile 91-94-1 8270C 20 - -

34 App. II 2,4-Dichlorophenol semi-volatile 120-83-2 8270C 10 - 0.98

35 App. II 2,6-Dichlorophenol semi-volatile 87-65-0 8270C 10 - -

36 App. II Diethyl phthalate semi-volatile 84-66-2 8270C 6000 6000 -

37 App. II O,O-Diethyl O-2-pyrazinyl phosphorothioate OP pesticide 297-97-2 8270C 20 - - Thionazine

38 App. II Dimethoate OP pesticide 60-51-5 8270C 20 - -

39 App. II p-(Dimethylamino)azobenzene semi-volatile 60-11-7 8270C 10 - -

40 App. II 7,12-Dimethylbenz[a]anthracene semi-volatile 57-97-6 8270C 10 - -

41 App. II 3,3'-Dimethylbenzidine semi-volatile 119-93-7 8270C 10 - -

42 App. II 2,4-Dimethylphenol (M-xylenol) semi-volatile 105-67-9 8270C 10 100 -

43 App. II Dimethyl phthalate semi-volatile 131-11-3 8270C 10 - -

44 App. II m-Dinitrobenzene semi-volatile 99-65-0 8270C 20 - -

45 App. II 4,6-Dinitro-o-cresol (2-methyl 4,6-dinitrolphenol) semi-volatile 534-52-1 8270C 50 - -

46 App. II 2,4-Dinitrophenol semi-volatile 51-28-5 8270C 50 - -

47 App. II 2,4-Dinitrotoluene semi-volatile 121-14-2 8270C 10 - -

48 App. II 2,6-Dinitrotoluene semi-volatile 606-20-2 8270C 10 - -

49 App. II Di-n-octyl phthalate semi-volatile 117-84-0 8270C 10 100 -

50 App. II Diphenylamine semi-volatile 122-39-4 8270C 10 - -

51 App. II Disulfoton OP pesticide 298-04-4 8270C 10 0.3 -

52 App. II Ethyl methanesulfonate semi-volatile 62-50-0 8270C 20 - -

53 App. II Famphur semi-volatile 52-85-7 8270C 20 - -

54 App. II Fluoranthene PAH 206-44-0 8270C 10 300 -

55 App. II Fluorene PAH 86-73-7 8270C 10 300 -

NC SWSL NC 2L GWP STD.

56 App. II Hexachlorobenzene semi-volatile 118-74-1 8270C 10 0.02 -

57 App. II Hexachlorocylopentadiene semi-volatile 77-47-4 8270C 10 - 50

58 App. II Hexachloroethane semi-volatile 67-72-1 8270C 10 - 2.5

59 App. II Hexachloropropene semi-volatile 1888-71-7 8270C 10 - -

60 App. II Indeno[1,2,3-cd]pyrene PAH 193-39-5 8270C 10 0.05 -

61 App. II Isodrin semi-volatile 465-73-6 8270C 20 - -

62 App. II Isophorone semi-volatile 78-59-1 8270C 10 40 -

63 App. II Isosafrole semi-volatile 120-58-1 8270C 10 - -

64 App. II Kepone pesticide 143-50-0 8270C 20 - -

65 App. II Methapyrilene semi-volatile 91-80-5 8270C 100 - -

66 App. II 3-Methylcholanthrene semi-volatile 56-49-5 8270C 10 - -

67 App. II Methyl methanesulfonate semi-volatile 66-27-3 8270C 10 - -

68 App. II 2-Methylnaphthalene semi-volatile 91-57-6 8270C 10 30 -

69 App. II Methyl parathion semi-volatile 298-00-0 8270C 10 - -

70 App. II 1,4-Naphthoquinone semi-volatile 130-15-4 8270C 10 - -

71 App. II 1-Naphthylamine semi-volatile 134-32-7 8270C 10 - -

72 App. II 2-Naphthylamine semi-volatile 91-59-8 8270C 10 - -

73 App. II o-Nitroaniline (2-Nitroaniline) semi-volatile 88-74-4 8270C 50 - -

74 App. II m-Nitroaniline (3-Nitroaniline) semi-volatile 99-09-2 8270C 50 - -

75 App. II p-Nitroaniline (4-Nitroaniline) semi-volatile 100-01-6 8270C 20 - -

76 App. II Nitrobenzene semi-volatile 98-95-3 8270C 10 - -

77 App. II 5-Nitro-o-toluidine semi-volatile 99-55-8 8270C 10 - -

78 App. II o-Nitrophenol (2-Nitrophenol) semi-volatile 88-75-5 8270C 10 - -

79 App. II p-Nitrophenol (4-Nitrophenol) semi-volatile 100-02-7 8270C 50 - -

80 App. II N-Nitrosodiethylamine semi-volatile 55-18-5 8270C 20 - -

81 App. II N-Nitrosodimethylamine semi-volatile 62-75-9 8270C 10 0.0007 -

82 App. II N-Nitrosodi-n-butylamine semi-volatile 924-16-3 8270C 10 - -

83 App. II N-Nitrosodiphenylamine semi-volatile 86-30-6 8270C 10 - -

84 App. II N-Nitrosodipropylamine semi-volatile 621-64-7 8270C 10 - -

85 App. II N-Nitrosomethylethylamine semi-volatile 10595-95-6 8270C 10 - -

86 App. II N-Nitrosopiperidine semi-volatile 100-75-4 8270C 20 - -

87 App. II N-Nitrosopyrrolidine semi-volatile 930-55-2 8270C 10 - -

88 App. II Parathion OP pesticide 56-38-2 8270C 10 - -

89 App. II Pentachlorobenzene semi-volatile 608-93-5 8270C 10 - -

90 App. II Pentachloronitrobenzene semi-volatile 82-68-8 8270C 20 - -

91 App. II Phenacetin semi-volatile 62-44-2 8270C 20 - -

92 App. II Phenanthrene PAH 85-01-8 8270C 10 200 -

93 App. II Phenol semi-volatile 108-95-2 8270C 10 30 -

94 App. II p-Phenylenediamine semi-volatile 106-50-3 8270C 10 - -

95 App. II Phorate OP pesticide 298-02-2 8270C 10 1 -

96 App. II Pronamide semi-volatile 23950-58-5 8270C 10 - -

97 App. II Pyrene PAH 129-00-0 8270C 10 200 -

98 App. II Safrole semi-volatile 94-59-7 8270C 10 - -

99 App. II 1,2,4,5-Tetrachlorobenzene semi-volatile 95-94-3 8270C 10 - 2

100 App. II 2,3,4,6-Tetrachlorophenol semi-volatile 58-90-2 8270C 10 200 -

101 App. II o-Toluidine semi-volatile 95-53-4 8270C 10 - -

102 App. II 2,4,5-Trichlorophenol semi-volatile 95-95-4 8270C 10 - 63

103 App. II 2,4,6-Trichlorophenol semi-volatile 88-06-2 8270C 10 - 4

104 App. II O,O,O-Triethyl phosphorothioate semi-volatile 126-68-1 8270C 10 - -

105 App. II 1,3,5-Trinitrobenzene semi-volatile 99-35-4 8270C 10 400 -

106 App. II Hexachlorobutadiene semi-volatile 87-68-3 8270C or 8260 10 0.4 -

107 App. II Ethyl methacrylate semi-volatile 97-63-2 8270C or 8270 10 - -

108 App. II Naphthalene volatile 91-20-3 8260B or 8270 10 6 -

109 App. II Pentachlorophenol herbicide 87-86-5 8151 or 8270 25 0.3 -

GROUNDWATER

GROUNDWATER

NOTES

NC App. II - Method 8270

ANALYTICAL 

METHOD
NOTES

Number NC App. #
ANALYTICAL 

METHOD

NC App. II - Method 8270

Number NC App. # ANALYTE CLASS CAS RN

ANALYTE CLASS CAS RN

Joyce Engineering, Inc.

Revised : 12/07/10



North Carolina Appendix I,  II, and C and D Constituents

NC SWSL NC 2L GWP STD.

1 App. II Aldrin pesticide 309-00-2 8081A 0.05 - 0.002

2 App. II alpha-BHC pesticide 319-84-6 8081A 0.05 - 0.006

3 App. II beta-BHC pesticide 319-85-7 8081A 0.05 - 0.019

4 App. II delta-BHC pesticide 319-86-8 8081A 0.05 - 0.019

5 App. II gamma-BHC (Lindane) pesticide 58-89-9 8081A 0.05 0.03 -

6 App. II Chlordane pesticide see note 8081A 0.5 0.1 -

This entry includes alpha-chlordane (CAS RN 5103-71-9), beta chlordane 

(CAS RN 5103-74-2), gamma-chlordane (CAS RN 566-34-7), and 

constituents of chlordane (CAS RN 57-74-9 and 12672-29-6).

7 App. II 4,4'-DDD pesticide 72-54-8 8081A 0.1 0.1 -

8 App. II 4,4'-DDE pesticide 72-55-9 8081A 0.1 - -

9 App. II 4-4'-DDT pesticide 50-29-3 8081A 0.1 0.1 -

10 App. II Dieldrin pesticide 60-57-1 8081A 0.002 0.002 -

11 App. II Endosulfan I pesticide 959-96-8 8081A 0.1 40 -

12 App. II Endosulfan II pesticide 33213-65-9 8081A 0.1 42 -

13 App. II Endosulfan sulfate pesticide 1031-07-8 8081A 0.1 - -

14 App. II Endrin pesticide 72-20-8 8081A 0.1 2 -

15 App. II Endrin aldehyde pesticide 7421-93-4 8081A 0.1 2 -

16 App. II Heptachlor pesticide 76-44-8 8081A 0.05 0.008 -

17 App. II Heptachlor epoxide pesticide 1024-57-3 8081A 0.075 0.004 -

18 App. II Methoxychlor pesticide 72-43-5 8081A 1 40 -

19 App. II Toxaphene pesticide see note 8081A 1.5 0.03 -
Includes congener chemicals contained in technical toxaphene (CAS RN 

8001-35-2) such as chlorinated camphene.

NC SWSL NC 2L GWP STD.

1-6 App. II Polychlorinated Biphenyls (PCBs) PCB see note 8082 2 - 0.09

This category contains congener chemicals, including constituents of Aroclor 

1016 (CAS RN 12674-11-2), Aroclor 1221 (CAS RN 11104-28-2), Aroclor 

1232 (CAS RN 11141-16-5), Aroclor 1242 (CAS RN 53469-21-9), Aroclor 

1248 (CAS RN 12672-29-6), Aroclor 1254 (CAS RN 11097-69-1)).  Value 

given for the NC 2L Standard is the GWP for the Solid Waste Section.

NC SWSL NC 2L GWP STD.

1 App. II 2,4-Dichlorophenoxyacetic acid (2,4-D) herbicide 94-75-7 8151A 2 70 -

2 App. II Dinoseb (DNBP); 2-sec-Butyl-4,6-dinitrophenol herbicide 86-85-7 8151A 1 - 7

3 App. II Silvex (2,4,5-TP) herbicide 93-72-1 8151A 2 50 -

4 App. II 2,4,5-Trichlorophenoxyacetic acid (2,4,5-T) herbicide 93-76-5 8151A 2 - -

5 App. II Pentachlorophenol herbicide 87-86-5 8151 or 8270 25 0.3 -

Notes:

 Color denotes NC App. I Constituents

 Color denotes remaining NC App. II Constituents 

 Color denotes C&D Constituents

 Color denotes constituents that can be analyzed by more than one method

1.  CAS RN:  Chemical Abstracts Service Registry Number.  Where 'Total' is entered, all species that contain the element are included.

2.  Class:  General type of compound

3.  OP    = orthophosphate

4.  PAH  = polynuclear aromatic hydrocarbon. 

5.  Volatile EQL of 1 ug/L is based on a 25-mL purge per SW-846, Final Update III, Revision 2, December 1996, page 8260B-35 (most recent revision to method 8260 in SW-846).

6.  " - " = not available/not applicable

7.  Referenced from North Carolina Dvision of Waste Management website (http://www.wastenotnc.org/sw/swenvmonitoringlist.asp)

NC App. II - PCB's Method 8082

GROUNDWATER

NC App. II - Pesticides Method 8081

GROUNDWATER

GROUNDWATER

NC App. II - Herbicides 8151

NOTES

Number NC App. #

NOTESNumber NC App. # ANALYTE CLASS CAS RN
ANALYTICAL 

METHOD

Number NC App. # ANALYTE CLASS
ANALYTICAL 

METHOD
CAS RN

ANALYTE CLASS CAS RN
ANALYTICAL 

METHOD
NOTES

Joyce Engineering, Inc.

Revised : 12/07/10
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