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1.0 INTRODUCTION 
Wood Environment & Infrastructure Solutions, Inc. (Wood) prepared this In-situ Chemical Oxidation 
(ISCO) Treatability Study Evaluation Report (TS Evaluation Report) for the CTS of Asheville, Inc. 
Superfund Site (Site). The activities described in this TS Evaluation Report have been performed to 
comply with Paragraph 3.4 of the Statement of Work to the Consent Decree for Interim Remedial 
Design/Remedial Action (CD) at the Site between the United States of America and CTS 
Corporation, Mills Gap Road Associates, and Northrop Grumman Systems Corporation.  
 
1.1 Site Description 
The approximate center of the Site is located at north latitude 35°29’36” and west longitude 
82°30’25” (Figure 1). The Site formerly contained an approximate 95,000-square foot, single-story 
brick and metal structure on the southern portion of the Site. The building was demolished in 
December 2011 and the concrete building pad remains intact. The northeastern portion of the Site 
contains an asphalt-paved parking area, and asphalt-paved driveways are located parallel to the 
north (front) of the building pad and southeast (rear) of the building pad. A six-foot high chain-link 
fence surrounds the Site and a locked gate at the north end of the Site controls access to the Site 
from Mills Gap Road. The Site is unoccupied. The Site and adjacent property boundaries are 
illustrated on Figure 2. 
 
1.2 Background 
Previous investigations have identified a dissolved-phase volatile organic compound (VOC) 
groundwater plume in the Northern Area of the Site, with trichloroethene (TCE) being the primary 
contaminant. A Non-aqueous Phase Liquid (NAPL) Area Focused Feasibility Study Addendum was 
conducted to evaluate potential remedial alternatives for the Northern Area of the Site. ISCO was 
selected as the recommended alternative (Wood, 2015a). 
 
ISCO using emplaced potassium permanganate has been proposed in the Northern Area to reduce 
TCE concentrations in groundwater. The remedial action objective (RAO) is to reduce TCE 
concentrations in groundwater in the Northern Area by 95 percent.  
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A Pre-design Investigation (PDI) was performed in May and June 2017 to collect additional 
information regarding the vertical and horizontal extent of contamination in the Northern Area. 
Data regarding the potassium permanganate natural oxidant demand (PNOD) of the subsurface 
materials were also collected. These data were used to develop a Treatability Study Work Plan 
(TSWP) that was submitted to the United States Environmental Protection Agency (USEPA) on 
November 7, 2017. The TSWP was approved by the USEPA and the North Carolina Department of 
Environmental Quality (NCDEQ) on November 20, 2017.  
 
This TS Evaluation Report presents the results and recommendations from the ISCO Treatability 
Study. 
 
1.3 Basis of ISCO Remediation  
The proposed interim remedial action is hydraulic emplacement of potassium permanganate 
resulting in the oxidation/destruction of TCE in groundwater. Potassium permanganate is 
hydraulically emplaced in the subsurface as a slurry of granular potassium permanganate, water, 
and a carrier fluid creating a sheet-like sub-horizontal disc in the subsurface. Because of the 
concentration gradient between the potassium permanganate and surrounding groundwater, the 
potassium permanganate will diffuse over time into the soil/groundwater surrounding the 
emplacement. In addition, the potassium permanganate emplacement will be more permeable than 
the surrounding formation, so groundwater will preferentially flow through the emplacement. 
Contaminants in groundwater that migrate through the zone of solid potassium permanganate are 
then oxidized (i.e. destroyed). Also, the potassium permanganate dissolves into the groundwater in 
the surrounding formation and, via advection and dispersion, creates an “oxidative zone” that 
oxidizes contaminants in this zone. The potassium permanganate will continue to oxidize VOCs 
until the oxidative capacity is exhausted. 
 
1.4 ISCO Treatability Study Objectives 
The objective of the Treatability Study was to collect information to determine if the proposed 
remedial action is effective to meet the RAO and, if so, to develop parameters to be used in the 
full-scale remedial action design. The objectives of the Treatability Study included: 

 Evaluate the distribution of the emplaced potassium permanganate. 
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 Evaluate the diffusive zone created from the emplaced potassium permanganate. 
 Evaluate TCE concentrations downgradient of the emplacements. 
 Collect/interpret data for implementation of the full-scale ISCO remedial design. 
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2.0 NORTHERN AREA CONCEPTUAL SITE MODEL 
The following Conceptual Site Model is based on data collected to date related to the overburden 
formation in the Northern Area of the Site. 
 
2.1 Site Physical Setting 
The area surrounding the Site is considered rural and contains residential and light commercial 
properties. The Site is situated on a topographic “saddle” between two prominent mountains - 
Busbee Mountain to the north and Brown Mountain to the south and southwest. Properties 
northwest and southeast are topographically downgradient of the Site. The majority of the Site is 
relatively flat and natural surface drainage at the Site is to the northwest. The surrounding area 
contains mountains and rolling hills, typical of the eastern flank of the Appalachian Mountain 
range. 
 
2.2 Geology 
Fill material and residual soil (overburden) have been identified in the Northern Area of the Site. Fill 
material, consisting of loose silty sand with gravel, has been observed to a depth of approximately 
20 feet below ground surface (bgs) in the northwestern portion of the Site where two apparent 
natural intermittent surface water drainage channels were historically backfilled for 
development/grading. Overburden is located below the fill material, where present, and has been 
observed to a maximum depth of approximately 81 feet bgs (monitoring well MW-6A) in the 
Northern Area of the Site, where the apparent top of bedrock is encountered.  
 
The uppermost zone of overburden generally consists of fine to medium sand with 10 to 15 
percent silt. The overburden “fabric” ranges from massive (i.e., no apparent geologic structure) to 
strongly foliated. Foliated zones were observed to be approximately horizontal to steeply dipping. 
Quartz veins ranging in thickness from less than 0.5 inches to approximately 12 inches, and 
consisting of sand to gravel-sized fragments, have been observed in the overburden. The partially 
weathered rock (PWR), which is a zone of less weathered rock than the shallower overburden, has 
been observed to be approximately 15 feet thick in the Northern Area and typically consists of fine 
to coarse sand with minor amounts of silt and gravel-sized rock fragments. The fabric of the PWR is 
similar to the overburden fabric (Wood, 2009).  
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The depth to bedrock in the Northern Area ranges from approximately 70 feet bgs to 
approximately 81 feet bgs, based on the depth to drilling refusal using rotary/roller cone drilling 
equipment (Wood, 2009). 
 
2.3 Hydrogeology 
A generally north to south trending groundwater divide is present in the overburden in the north-
central portion of the Site. As previously discussed, the Site is located on a topographic saddle 
between mountains to the north and south. A portion of groundwater that is flowing from each 
mountain (i.e., from a higher elevation) is presumed to be toward the saddle. Therefore, a 
groundwater divide has developed where groundwater in the overburden flows from the 
mountains and turns east or west to respective discharge zones. The position and shape of the 
groundwater divide likely changes in response to precipitation/infiltration. 
 
The direction of shallow groundwater flow (water table) and groundwater flow in the PWR zone are 
similar. Groundwater flow in the southern portion of the Site appears to flow radially, to the north 
and east. From the north/central portion of the Site, groundwater flows northwest and 
east/southeast toward the respective groundwater discharge zones.  
 
In November/December 2018, the depth to the water table in the Northern Area ranged from 
approximately 17 to 33 feet bgs in monitoring wells MW-7 and MW-6, respectively. Considering the 
depth to the water table and the depth to bedrock, the aquifer thickness ranges from 
approximately 30 to 60 feet.  
 
Based on depth to water measurements collected in 2015, the horizontal hydraulic gradient in the 
shallow overburden from the source area to the Northern Area is approximately 0.031 feet per foot 
(ft/ft). The horizontal hydraulic gradient in the shallow overburden in the Northern Area of the Site 
toward the discharge zone east of the Site is approximately 0.066 ft/ft and the horizontal gradient 
from Northern Area of the Site toward the discharge zone west of the Site is approximately 0.015 
ft/ft (Wood, 2015a). 
  
The horizontal hydraulic gradient in the PWR from the source area to the Northern Area is 
approximately 0.018 ft/ft. The horizontal hydraulic gradient in the PWR from the Northern Area of 
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the Site toward the discharge zone east of the Site is approximately 0.063 ft/ft and the horizontal 
gradient from the Site toward the spring west of the Site is approximately 0.014 ft/ft (Wood, 2015a).  
 
Upward vertical hydraulic gradients were observed in the Northern Area between proximal 
overburden shallow and PWR monitoring wells, based on the November/December 2017 
monitoring events. An upward gradient (-0.055 ft/ft) was measured at the MW-6/6A well pair and a 
relatively small upward vertical gradient (-0.001 ft/ft) was measured at the MW-7/7A well pair, 
which is located at/near the groundwater divide.  
 
Groundwater elevations have fluctuated since monitoring wells were installed in 2009. From 2009 
to 2013, groundwater elevations in the Northern Area increased 10.8 feet and 12.5 feet at 
monitoring wells MW-7A and MW-6A, respectively. This period represents a transition from 
generally drought conditions to above-average rainfall conditions. Groundwater elevation increases 
in the shallow (water table) monitoring wells were similar during this period (i.e., 11.1 feet at MW-7 
and 11.2 feet at MW-6). From 2013 to 2017, groundwater elevations decreased approximately 7 to 
8 feet and increased approximately 6 feet in the first half of 2018.  
 
The groundwater seepage velocity (v) is calculated as: 

v = ki/ne, where 
k = hydraulic conductivity 
i= hydraulic gradient 
ne = effective porosity 

 
Based on the average hydraulic conductivity of 2.3 x 10-4 cm/sec determined by slug testing 
conducted for the non-aqueous phase liquid (NAPL) Area FFS Report (Wood, 2015a) and an 
assumed effective porosity of 0.25, the groundwater seepage velocity from the Northern Area 
(monitoring well pairs MW-6/6A and 7/7A) ranges from 13 feet per year to the western discharge 
zone, to 63 feet per year to the eastern discharge zone (monitoring well pairs MW-5/5A and MW-
7/7A). 
 
2.4 Nature and Extent of Contamination  
As determined from previous investigations, and confirmed during the 2013/2014 NAPL 
Investigation, the contamination source area is located below the south-central portion of the 
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former building and extends to the immediate south. The nature of the chlorinated VOC 
contamination, whether from pure product or from a mixed material/liquid containing a portion of 
chlorinated VOCs, is unknown. The primary release mechanism(s) associated with the chlorinated 
VOC contamination at the Site is also unknown. 
 
The petroleum contamination identified in the source area at the Site consisted primarily of fuel oil. 
The primary release mechanism(s) associated with the petroleum contamination observed at the 
Site is unknown; however, the petroleum is suspected of originating from an aboveground fuel oil 
storage tank formerly used to store and supply fuel oil to the facility’s boiler.  
 
In 2018, electrical resistance heating was implemented to remediate the LNAPL source area. 
Concentrations of TCE in saturated soil, groundwater, and LNAPL were reduced greater than 95 
percent, indicating that the source area has largely been removed.  
 
Based on results from the NAPL Investigation, a significant portion of TCE partitioned into (i.e., 
dissolved into) the petroleum light NAPL (LNAPL). Based on geochemical parameters, primarily the 
octanol-water coefficient, TCE more readily partitions into LNAPL than it dissolves into 
groundwater; however, via equilibrium conditions, the TCE will dissolve into groundwater over time 
(Wood, 2014). Therefore, TCE in the LNAPL acted as the primary source to the dissolved-phase 
groundwater plume, which extends generally north to east from the LNAPL zone. From the 
Northern Area of the Site, the dissolved-phase groundwater plume extends east and west to 
discharge zones. Based on previous investigations, there is no evidence of NAPL (either light or 
dense) in the overburden in the Northern Area of the Site. 
 
2.4.1 Unsaturated Soil 
Unsaturated soil samples collected to date from the overburden in the Northern Area do not 
indicate a source of soil contamination that contributes to the contaminated groundwater plume in 
the Northern Area. 
 
2.4.2 Saturated Soil 
Saturated soil samples were collected during the NAPL Investigation and PDI. TCE concentration in 
saturated soil samples collected from the Northern Area are relatively low (up to 5,000 micrograms 
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per kilogram, mg/kg) compared to TCE concentrations in saturated soil samples collected in the 
LNAPL source area prior to remediation (up to 1,120,000 mg/kg), which is indicative of the majority 
of the TCE mass being dissolved in groundwater and not sorbed to soil.  
 
2.4.3 Groundwater 
The dissolved-phase chlorinated VOC plume in overburden extends from the source NAPL Area to 
the Northern Area and then east and west toward groundwater discharge zones. Based on data 
collected during the NAPL Investigation (Wood, 2014) and the Western Area Remedial Investigation 
(Wood, 2015b), the Northern Area dissolved-phase chlorinated VOC groundwater plume likely does 
not extend north of Mills Gap Road.   
 
TCE is the primary chlorinated VOC present in groundwater in the Northern Area. Minor 
concentrations of chlorinated VOC degradation products, such as 1,2-cis-dichloroethene (cis-1,2-
DCE), have been detected in groundwater samples collected from the Northern Area. The lack of 
elevated concentrations of degradation products indicates that natural biodegradation is not 
readily occurring in the Northern Area. The pH of groundwater in the Northern Area is generally 
between 5 and 6. Furthermore, the aquifer is mildly aerobic (i.e., dissolved oxygen generally 
between 1 and 4 milligrams per liter) and reducing conditions are not present (i.e., oxidation 
reduction potential generally in the 100 to 300 millivolt range). These aquifer conditions could be 
factors limiting the ability of microbes to anaerobically biodegrade TCE to cis-1,2-DCE. 
 
Concentrations of TCE vary horizontally and vertically in the Northern Area (from tens of 
micrograms per liter [µg/L] to tens of thousands µg/L). Based on TCE concentrations in collected 
groundwater samples and electron capture device (ECD) responses measured during the NAPL 
Investigation and the ISCO PDI, chlorinated VOC concentrations generally increased with depth 
(Note: the ECD probe did not advance to the depth of bedrock due to limitations of the drilling 
equipment; the ECD probe generally advanced to a depth of approximately 40 to 50 feet bgs). 
Nearest the source area, VOC concentrations increased rapidly at the water table based on ECD 
response data. However, farther away from the source area, VOC concentrations began to increase 
5 to 20 feet below the water table. For example, at MIP-80 near the source/LNAPL area, the water 
table is estimated to be at 19 feet bgs, and the ECD response immediately increased to a maximum 
reading just below this depth. Conversely, at MIP-100 in the downgradient plume area (Northern 
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Area), the water table is at approximately 20 feet bgs, but the ECD responses began to increase at 
approximately 35 feet bgs and maximum readings were not obtained until a depth of 
approximately 42 feet bgs. Figure 3 of the ISCO PDI Evaluation Report depicts the soil boring 
locations referenced in this section (Wood, 2017). 
 
In the west-central area of the Site, VOC concentrations began to decrease after a zone of elevated 
readings. For example, at MIP-105, ECD responses increased at approximately 30 feet bgs, but 
began to decline at approximately 45 feet bgs. Two drainage swales formed by intermittent streams 
were formerly located in this area of the Site, indicating that there was at one time an upward 
gradient and discharge zone. This ‘upwelling’ could be inhibiting the downward migration of 
groundwater containing VOCs in this area. 
 
Based on the results of the NAPL Investigation, an area generally to the east and northeast of the 
former building was identified where groundwater was not highly contaminated (i.e. outside of the 
dissolved-phase TCE plume core). However, data collected for the ISCO PDI identified elevated TCE 
concentrations in this area deeper than during the NAPL Investigation. For example, MHP-11 was 
advanced in this area during the NAPL Investigation to a refusal depth of approximately 42 feet 
bgs, and a groundwater sample collected at 42 feet bgs indicated a TCE concentration of 419 µg/L. 
During advancement of MIP-102 and MIP-103 in this area for the ISCO PDI, ECD responses began 
to increase at 40 feet bgs and maximum responses were measured at 45 to 48 feet bgs. A 
groundwater sample collected at 52 feet bgs at MIP-102 indicated a TCE concentration of 17,800 
µg/L.  
 
Petroleum constituents have not been detected at elevated concentrations in groundwater samples 
collected in the Northern Area of the Site. Relatively minor concentrations of petroleum 
constituents (i.e., compared to reported TCE concentrations) were detected in soil and groundwater 
samples collected nearest the NAPL source area. In general, the petroleum constituents that have 
been detected/estimated are ring-structured hydrocarbons (e.g., benzene, toluene, and xylenes) 
which more readily dissolve into groundwater from a petroleum fuel source. Petroleum constituents 
in groundwater in the Northern Area are not considered to contribute significant mass to the 
overall contaminated groundwater plume. 
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2.5 Potassium Permanganate Natural Oxidant Demand 
In addition to the contaminants present in the area to be treated, the subsurface formation 
contains organic and inorganic materials that will be oxidized by the chemical oxidant (potassium 
permanganate). This natural oxidant demand will consume some portion of the injected oxidant. 
Therefore, the PNOD was measured during the ISCO PDI to determine the magnitude of the PNOD 
that will potentially be consumed by the potassium permanganate, in conjunction with the 
contaminants present in the groundwater.   
 
PNOD samples were collected from the saturated zone in the ISCO treatment area. Each soil sample 
was analyzed in triplicate. The average PNOD results for each sample ranged from 0.9 grams per 
kilogram (g/kg) to 2.2 g/kg (Wood, 2017). The results indicate that the PNOD does not vary greatly 
in the Northern Area and is relatively low; therefore, PNOD would not be expected to consume a 
significant portion of the potassium permanganate. 
 
2.6 Fate and Transport 
The fate and transport of contaminants in soil and groundwater is influenced by numerous factors, 
including the primary and secondary release mechanisms; the physical and chemical properties of 
the constituents that were released; and the characteristics of the subsurface medium through 
which the contaminants migrate. 
 
2.6.1 Contaminant of Concern 
The primary contaminant of concern for the Northern Area is TCE. 
 
2.6.2 Contaminant Transport Pathways 
The primary transport pathway for contamination in the overburden in the Northern Area is via 
groundwater. The unsaturated soil pathway, where contaminants leach from the soil to the 
underlying groundwater, is not considered a transport pathway, as evidence of contamination in 
the unsaturated soil has not been identified in the Northern Area. The dissolved-phase 
groundwater plume in the Northern Area discharges at surface water features east and west of the 
Site resulting in an airborne contaminant pathway via volatilization of VOCs, as well as a surface 
water contaminant transport pathway.  
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2.6.3 Mass Distribution 
The NAPL source area at the Site contains the largest mass of contaminants. The downgradient 
dissolved-phase plume contains chlorinated VOC degradation compounds and minor 
concentrations of petroleum constituents. Groundwater in the Northern Area contains 
concentrations of TCE ranging from hundreds µg/L to tens of thousands µg/L. As previously 
described, concentrations of TCE vary horizontally and vertically in groundwater in the Northern 
Area.  
 



CTS of Asheville, Inc. Superfund Site  
ISCO Treatability Study Evaluation Report 
Wood Project 6252-16-2012 
May 3, 2019   
  

 12 

3.0 TREATABILITY STUDY ACTIVITIES 
The ISCO Treatability Study was conducted to collect data for the full-scale remedial design. Copies 
of the field logbook and field data records generated during the Treatability Study are included in 
Appendix A. 
 
3.1 Treatability Study Location 
The Treatability Study was conducted in the north-central area of the Site within the Northern Area. 
This location was selected for the following reasons: 

 The Treatability Study area was located downgradient of the electrical resistance heating 
(ERH) remediation area, such that upgradient groundwater remediation activities would not 
influence TCE groundwater concentrations that ‘entered’ the treatment area during the 
evaluation period. 

 The Treatability Study area was located in the vicinity of a groundwater divide, where 
groundwater flow diverges and flows to the east and west. The greatest certainty of the 
direction of groundwater flow was in the Treatability Study area.  

 The Treatability Study area was located outside of where construction activities for the ERH 
remediation that were on-going during the evaluation period. 

 Existing monitoring wells MW-7 and MW-7A with historical groundwater concentration 
data are located in the Treatability Study area. 

 
3.2 Monitoring Well Installation  
Eight monitoring wells were installed in the Treatability Study area to monitor VOC concentrations 
and geochemical parameters during performance of the Treatability Study (Figure 3). Monitoring 
wells were installed in pairs, with one shallow and one deep well per location. Monitoring well 
construction details are summarized in Table 1. Monitoring well construction diagrams and NCDEQ 
GW-1 well construction records are included in Appendix B. 
 
Borings for the monitoring wells were advanced using nominal 4.25-inch inner diameter hollow 
stem augers. The borings were advanced to the proposed depths and a Type II monitoring wells 
were installed. A two-inch diameter Schedule 40 polyvinyl chloride (PVC) riser pipe and two-inch 
diameter, five-foot long, Schedule 40 PVC 0.010-inch slotted screen was installed in each of the 
borings. The annulus of each well was filled with filter sand and topped with a bentonite seal and 
grout in accordance with North Carolina Well Construction Standards. Monitoring wells were 
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developed by the pump and surge method using a submersible pump. Water quality parameters 
(pH, temperature and conductivity) were monitored during development.  
 
The wells were completed with a flush-mount wellhead and equipped with a locking well cap. An 
approximate four square-foot concrete pad was placed around each wellhead and well 
identification labels were placed inside the wellheads. The monitoring wells were surveyed by a 
North Carolina Professional Land Surveyor.  
 
3.3 Emplacement Well Installation 
The three emplacement wells/casings were installed to advance the emplacements (Figure 3). The 
emplacement well borings were advanced using a sonic drill rig and an 8-inch nominal diameter 
casing bit. The boreholes were extended to apparent bedrock, which was approximately 75 feet. 
The emplacement wells consist of a solid (un-screened) 4-inch diameter, schedule 40, PVC flush-
threaded casing. Centralizers were installed at an approximate 15-foot spacing in the annulus of the 
borehole. The surrounding approximate 2-inch annular space between the casing and soil was 
pressure grouted from the bottom of the borehole to ground surface using a tremie pipe and grout 
pump. The emplacement wells were completed flush with ground surface and be equipped with a 
locking cap. Emplacement well construction diagrams are included in Appendix B. 
 
3.4 Emplacement Installation  
FRx, Inc., an environmental injection contractor, mobilized equipment and materials for the 
emplacement activities. Granular research-grade potassium permanganate, which is marketed as 
RemOx® S by Carus Corporation, was delivered in 2,000-pound weather-proof ‘super sacks’ and 
stored on wooden pallets. 
 
The emplacement process occurred in two steps. First, a high velocity water jet was used to cut the 
PVC casing/grout at the target depth and create a kerf, or notch, in the surrounding formation. 
Second, the potassium permanganate was mixed with water and bentonite and the slurry was 
injected into the formation using a positive displacement pump. During both processes, inflatable 
packers were used to isolate the emplacement interval. The emplacements were completed at six-
foot intervals from the deepest target depth to the shallowest target depth. Table 2 contains a 
summary of the quantities of potassium permanganate emplaced at each location.  
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Potassium permanganate in quantities exceeding the screening threshold quantity of 400 pounds is 
regulated by the Department of Homeland Security (DHS) Chemical Facility Anti-Terrorism 
Standards. Upon receipt of the potassium permanganate at the Site, a Top-Screen survey was 
completed and submitted to DHS. Upon completion of the emplacements, DHS was notified that 
the potassium permanganate had been used/injected into the subsurface and was no longer stored 
at the Site. 
 
3.5 Performance Monitoring 
Performance monitoring was conducted using several methods, as described below. 
 
3.5.1 Groundwater Monitoring 
Performance groundwater monitoring was conducted to determine the effectiveness of the 
emplaced potassium permanganate at reducing TCE concentrations in groundwater. Groundwater 
samples were collected from the eight new monitoring wells and existing monitoring wells MW-7 
and MW-7A. Baseline groundwater sampling was conducted in December 2017, and quarterly 
groundwater sampling was conducted in May, August, and November 2018.  
 
The groundwater samples were collected using low-flow purging/sampling techniques, as 
described in the Remedial Design Work Plan (RDWP) Field Sampling and Analysis Plan (FSAP). 
Water quality parameters (pH, temperature, conductivity, oxidation reduction potential, dissolved 
oxygen and turbidity) were monitored during purging. The presence of potassium permanganate in 
the purged groundwater was measured using a colorimeter. The groundwater samples were 
submitted for analysis of Site-specific VOCs (TCE, cis-1,2-DCE, trans-1,2-dichloroethene [trans-1,2-
DCE], and vinyl chloride) via USEPA Method 8260. Quality assurance/quality control procedures 
were implemented in accordance with the RDWP Quality Assurance Project Plan (QAPP); however, 
the groundwater samples were submitted for a Level 2 data package and abbreviated data 
validation was conducted. The groundwater sampling field data records are included in Appendix A 
and the analytical reports are included in Appendix C. 
 
3.5.2 Potassium Permanganate Distribution Evaluation 
In December 2018, the distribution of the emplacements was investigated. A direct-push 
technology rig was used to collect continuous soil samples in the vicinity of the emplacements. 
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Borings were advanced at 15 locations surrounding the emplacement wells and the soil was visually 
observed to identify potassium permanganate. The soil boring locations are depicted in Figure 4 
and soil boring logs are included in Appendix D.  
 
3.5.3 Additional Groundwater Sampling 
Based on the groundwater analytical data collected from December 2017 to November 2018, 
additional groundwater data was collected in March 2019 to support the development of the 
design for full-scale implementation of ISCO in the Northern Area of the Site. The activities 
included collection of groundwater samples in zones where potassium permanganate was visually 
identified in soil, and collection of groundwater samples from monitoring wells where 
concentrations of TCE had decreased since implementation of the ISCO Treatability Study. 
 
A direct-push technology rig was mobilized to the Site for the additional groundwater sampling 
activities. Soil borings were advanced at four locations (Figure 5; one location had two soil borings 
advanced to different depths). A temporary monitoring well consisting of one-inch diameter PVC 
well screen (five feet in length) and casing was placed in each boring at the target depths.  
 
The groundwater samples were collected using low-flow purging/sampling techniques, as 
described in the RDWP FSAP. Water quality parameters (pH, temperature, conductivity, oxidation 
reduction potential, and dissolved oxygen) were monitored during purging. The presence of 
potassium permanganate in the purged groundwater was measured using a colorimeter. The 
groundwater samples were submitted for analysis of Site-specific VOCs (TCE, cis-1,2-DCE, trans-1,2-
DCE, and vinyl chloride) via USEPA Method 8260.  
 
Where potassium permanganate was identified in groundwater during purging, ascorbic acid was 
added to the sample container to neutralize the potassium permanganate, as described in USEPA’s 
Groundwater Issue: Ground Water Sample Preservation at In-Situ Chemical Oxidation Sites – 
Recommended Guidelines, dated August 2012. Quality assurance/quality control procedures were 
implemented in accordance with the RDWP QAPP; however, due to the addition of ascorbic acid 
added to the sample containers, unpreserved sample containers (i.e., not containing hydrochloric 
acid) were used and the laboratory was notified that a seven-day hold time was applicable. Also, 
the groundwater samples were submitted for a Level 2 data package and abbreviated data 
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validation was conducted. The groundwater sampling field data records are included in Appendix A 
and the analytical report is included in Appendix C. 
 
Upon completion of the groundwater sampling activities, the temporary monitoring well materials 
were removed from the borings and the borings were backfilled with bentonite.  
 
3.6 Investigation Derived Waste 
Investigative derived waste (IDW), such as soil cuttings and purged groundwater were managed in 
accordance with the RDWP FSAP. The completed manifests for IDW are included in Appendix E.  
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4.0  TREATABILITY STUDY EVALUATION 
The following sections describe the results from the ISCO Treatability Study. 
 
4.1 Potassium Permanganate Distribution 
Fifteen soil borings were advanced in the vicinity of the potassium permanganate emplacements 
(Figure 4) to collect data regarding the potassium permanganate emplacements (e.g., presence and 
aperture) and the diffusion zone that developed vertically above and below the emplacements. 
Table 3 and Figure 4 contain a summary of the observations and photographs are included in 
Appendix F.  
 
Potassium permanganate exhibits a distinct pink to dark color purple color (see Photograph 1) 
depending on the concentration. Although the color of soil at the Site generally ranges from red to 
orange to brown, zones containing potassium permanganate were readily identifiable in the soil 
cores. Potassium permanganate was identified in 12 of the 15 borings. At two locations where 
potassium permanganate was not identified, SB-126 and SB-130, the borings were located 10 feet 
from the nearest emplacement wells, EPW-1 and EPW-2, respectively. A third location (SB-123) was 
located 18 feet from the nearest emplacement well EPW-3. These three borings were generally 
located east/northeast of the nearest emplacement well. 
 
Potassium permanganate was identified at 24 intervals in the 12 borings where potassium 
permanganate was observed. Potassium permanganate emplacement material (e.g., granular 
potassium permanganate) was identified at 6 locations (see Photograph 2). The aperture of the 
observed potassium permanganate emplacements ranged from 0.01 feet at SB-122 (depth of 44.2 
feet) to 0.13 feet at SB-132 (depth of 43.7 feet).  
 
Potassium permanganate diffusion zones were identified where the six emplacements were 
observed and at locations where emplacements were not observed. Potassium permanganate 
diffusion zones ranged in thickness from 0.1 feet (SB-129) to 12.8 feet (SB-132) and ranged in color 
from pink to dark purple. In general, where an emplacement was observed, the diffusion zone 
below the emplacement was thicker than above the emplacement. Where an emplacement was not 
observed but potassium permanganate diffusion was observed, the aperture of the emplacement 
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could have been so thin that it was not readily identified in the soil core, or the diffusion zone was 
the result of the migration of groundwater containing dissolved potassium permanganate. The 
latter is the likely scenario where the observed potassium permanganate was light to medium 
purple (see Photographs 3 and 4, respectively).   
 
Based on visual identification of the potassium permanganate in six of the soil cores, the radius of 
the emplacements is approximately ten feet. The radius and shape of the emplacements is 
expected to vary at each location, but generally have an oval shape and dip upward away from the 
emplacement well to some degree. 
 
4.2 Groundwater Monitoring Results 
Baseline and quarterly groundwater monitoring were conducted between December 2017 and 
November 2018, and additional groundwater monitoring was conducted in March 2019. Table 4 
and Figure 5 contain a summary of the analytical results and Table 5 contains a summary of 
groundwater elevations and water quality parameters. A graph of the TCE concentrations detected 
in groundwater samples collected during the Treatability Study is included in Figure 6. 
 
Monitoring wells MW-19 and MW-19A were installed upgradient of the Treatability Study area. 
Groundwater remediation was conducted from June to November 2018 upgradient of MW-19 and 
MW-19A. Concentrations of TCE in groundwater samples collected from MW-19 and MW-19A were 
generally similar during the upgradient remediation period, so it does not appear that the 
upgradient groundwater remediation influenced TCE concentrations in groundwater samples 
collected during performance of the Treatability Study.  
 
Concentrations of TCE in the baseline groundwater samples ranged from 55.9 µg/L (MW-7) to 
36,600 µg/L (MW-20). TCE breakdown products (cis-1,2-DCE, trans-1,2-DCE and vinyl chloride) were 
not detected in the baseline groundwater samples above the method detection limits (MDLs).  
 
Concentrations of TCE decreased by 13 to 29 percent in groundwater samples collected from six of 
the eight monitoring wells (MW-7A, MW-20, MW-20A, MW-21, MW-21A, and MW-22) in the 
Treatability Study area (i.e., not including upgradient monitoring wells MW-19/19A) during the first 
quarterly groundwater monitoring event. Concentrations of TCE generally increased to near 
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baseline concentrations during the second quarterly groundwater monitoring event, with the 
exception of MW-7 and MW-21A. Potassium permanganate was identified in groundwater purged 
from MW-21A, which is the likely cause of the 96.6 percent decrease in TCE in groundwater 
collected from MW-21A (from 15,800 µg/L in May 2018 to 538 µg/L in August 2018; 538 µg/L is the 
average of the field and duplicate samples).   
 
Concentrations of TCE decreased in groundwater samples collected from monitoring wells MW-7, 
MW-20, MW-20A, MW-22, and MW-22A in November 2018. Potassium permanganate was not 
identified in groundwater purged from these five wells, so the TCE concentration decreases might 
be due to the fluctuation of groundwater elevations and/or typical fluctuation of TCE 
concentrations within the dissolved phase plume.  
 
The concentration of TCE detected in groundwater samples collected from MW-21 decreased by 63 
percent from 33,900 µg/L in August 2018 to 12,400 µg/L in November 2018. The TCE concentration 
then decreased to 4.1 µg/L in March 2019, a 99.9 percent reduction from the baseline TCE 
concentration. Potassium permanganate was not observed in the May, August, and November 
sampling events, but was observed in the groundwater purged from MW-21 in March 2019, 
indicating the successful TCE concentration reduction in the presence of potassium permanganate.  
 
The concentration of TCE detected in the groundwater samples collected from MW-21A decreased 
by 96.5 percent from 15,800 µg/L in May 2018 to 538 µg/L (average of the field sample and 
duplicate) in August 2018. Potassium permanganate was observed in the purged groundwater in 
August 2018, indicating the presence of potassium permanganate resulted in the TCE concentration 
reduction. The TCE concentration increased to 7,130 µg/L in the groundwater sample collected 
from MW-21A in November 2018 and then to 44,900 µg/L in March 2019. Only a slight purple 
coloration was observed in purge water during the March 2019 sampling event. The increases in 
TCE concentrations after a significant reduction at this location suggest that contaminated 
groundwater from upgradient (vertically or horizontally) has migrated to the monitoring well 
and/or the potassium permanganate in the vicinity of monitoring well MW-21A became depleted 
over time. 
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Concentrations of TCE in groundwater samples collected from the five temporary monitoring wells 
in March 2019 ranged from non-detect (i.e., not detected above the MDL) to 1,610 µg/L. Potassium 
permanganate was observed in groundwater purged from each of the temporary wells. Baseline 
TCE concentrations in groundwater in the Treatability Study area at the depths of the temporary 
monitoring wells ranged from 13,200 µg/L (MW-22A) to 36,600 µg/L (MW-20). Assuming the 
baseline TCE concentrations in the temporary wells were similar to concentrations in the monitoring 
wells, TCE was reduced from 87.8 percent (using the 13,200 µg/L and 1,610 µg/L TCE 
concentrations) to 100 percent, where TCE was not detected above the MDL. 
 
In general, where potassium permanganate was not identified in a monitoring well, the TCE 
concentration did not decrease significantly. The monitoring wells are located 20 to 30 feet from 
the emplacement wells. Monitoring wells MW-21 and MW-21A are located approximately 20 feet 
southeast of EPW-1 and approximately 20 feet northeast of EPW-2. Potassium permanganate was 
observed in groundwater purged from MW-21 and MW-21A during at least one sampling event. 
Potassium permanganate was not observed in monitoring wells located further from the 
emplacement wells indicating more time is required for the dissolved potassium permanganate to 
migrate to the monitoring wells and/or the potassium permanganate is being depleted prior to 
groundwater migrating to the monitoring wells.       
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5.0 CONCLUSIONS AND PRELIMINARY REMEDIAL DESIGN PARAMETERS 
The results of the ISCO Treatability Study indicate that, where potassium permanganate was 
identified in groundwater, TCE concentrations were reduced an estimated 87 to 100 percent in 
approximately one year. The proposed remedial alternative relies on natural groundwater flow for 
the potassium permanganate from the emplacements to contact and oxidize TCE in the dissolved-
phase groundwater plume. Based on the Treatability Study results, this approach will require time 
(i.e., on the order of three to five years) for the RAO to be achieved in the Northern Area of the Site.   
 
Based on the soil evaluation, the radius of the emplacements was approximately 10 feet. In order to 
achieve a ten-foot radius or greater, at least 750 pounds of potassium permanganate are 
recommended for each emplacement. Additionally, to create greater viscosity of the slurry and 
potentially aid in the creation of emplacements with a greater radius, it is recommended that 
additional bentonite and/or sand be considered to be added to the potassium permanganate 
slurry.  
 
Based on identification of potassium permanganate in two monitoring wells located 20 feet 
horizontally from the emplacement wells within one year, a 30- to 40-foot spacing between 
emplacement wells is recommended (and considering the longer timeframe of the full-scale 
implementation as compared to the timeframe of the Treatability Study). The 30- to 40-foot 
spacing confirms the preliminary spacing assumptions in the Focused Feasibility Study Addendum. 
 
The emplacements for the Treatability Study were installed six feet apart vertically. The results of 
the soil evaluation, which was conducted 11 months after the emplacements were installed, 
indicated good development of diffusion zones above and below the emplacements where 
granular potassium permanganate was visually identified and where the granular potassium 
permanganate was not identified. A six-foot vertical emplacement spacing is recommended for the 
full-scale implementation. 
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TABLES



Monitoring
Well

Installation 
Date

Well 
Depth
(bgs)

Screened 
Interval

(bgs) Northing Easting

Ground 
Surface 

Elevation
(feet MSL)

Top of Casing 
Elevation 

(feet MSL)

Depth to 
Groundwater
12-28-2017
(feet TOC)

Groundwater 
Elevation 

12-28-2017
(feet MSL)

MW-7 3/6/2009 30.4 20.4 - 29.8 653002.14 956615.19 2,412.04 2,411.86 19.00 2,392.86
MW-7A 3/6/2009 71.5 66.8 - 71.3 652995.30 956613.20 2,412.04 2,411.8 20.20 2,391.59
MW-19 11/30/2017 45.2 40.0 - 44.8 652910.26 956607.78 2,415.50 2,415.19 21.32 2,393.87

MW-19A 11/30/2017 64.9 59.7 - 64.5 652912.35 956610.29 2,415.54 2,415.36 21.30 2,394.06
MW-20 12/5/2017 50.5 45.3 - 50.1 652961.32 956614.24 2,413.48 2,413.24 19.45 2,393.79

MW-20A 12/6/2017 64.7 59.5 - 64.3 652965.29 956615.48 2,413.55 2,413.31 19.53 2,393.78
MW-21 12/4/2017 44.9 39.7 - 44.5 652980.11 956650.26 2,414.57 2,414.33 20.73 2,393.60

MW-21A 12/5/2017 60.7 55.5 - 60.3 652982.88 956651.78 2,414.54 2,414.07 20.20 2,393.87
MW-22 12/4/2017 55.7 50.5 - 55.3 652953.67 956646.62 2,415.59 2,415.24 21.60 2,393.64

MW-22A 12/1/2017 70.5 65.3 - 70.1 652949.68 956644.60 2,415.59 2,415.35 21.56 2,393.79

Notes:  
1. bgs - below ground surface; MSL - mean sea level; TOC - top of casing

Prepared By: SEA 4/8/19
Checked By: GLH 4/16/19

Wood Project 6252-16-2012

Monitoring Well Construction Details 
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

TABLE 1



Date
Emplacement Depth

(feet bgs)

Potassium 
Permanganate 

(pounds)

Bentonite 
Slurry 

(gallons)

1/31/2018 68 1,000 140
1/31/2018 62 1,000 80
1/31/2018 56 1,000 80
1/31/2018 50 1,000 80
1/31/2018 44 1,000 80
1/31/2018 38 750 60
2/1/2018 32 500 60

2/1/2018 65 1,000 80
2/1/2018 59 1,000 80
2/1/2018 53 1,000 80
2/1/2018 47 1,000 80
2/1/2018 41 750 60
2/1/2018 35 500 40

2/1/2018 68 1,000 80
2/1/2018 62 1,000 80
2/3/2018 56 1,500 110
2/3/2018 50 1,600 100
2/3/2018 44 1,400 90
2/3/2018 38 1,000 100
2/3/2018 32 1,000 130

Note:
bgs - below ground surface

Prepared By: SEA 3/22/19
Checked By: RMC 3/26/19

Emplacement Well (EPW-1)

Emplacement Well (EPW-2)

Emplacement Well (EPW-3)

TABLE 2
Summary of Potassium Permanganate Emplacements

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012



Boring

Distance from 
Nearest EPW

(feet)

Observed 
Emplacement 

Depth
(feet bgs)

Emplacement  
Aperture

(feet)

Diffusion Zone 
Depth

(feet bgs)

Diffusion Zone 
Thickness

(feet)

Diffusion Zone 
Permanganate 

Appearance

Drilling
Refusal 
Depth 

(feet bgs) Comments
not identifiable N/A 38.2 - 38.7 0.5 light

44.2 0.08 43.3 - 46.6 3.3 light to dark no recovery from 40 to 42.5 feet
SB-122 11 44.2 0.01 43.7 - 47.8 4.1 light to dark 48
SB-123 18 48
SB-124 5 36.5 0.03 34.8 - 38.0 3.2 light to dark 44
SB-125 10 32.3 0.08 30.0 - 37.0 7.0 light to dark 48

no recovery from 30 to 31 feet and 
35 to 36 feet

SB-126 10 48
SB-127 10 not identifiable N/A 33.6 - 39.0 5.4 light to dark 45

not identifiable N/A 29.2 - 30.8 1.6 light
saturated with permanganate 
stained groundwater from 30 to 
30.8 feet

not identifiable N/A 42.6 - 43.4 0.8 light
not identifiable N/A 28.6 - 28.7 0.1 light
not identifiable N/A 33.9 - 34.4 0.5 light
not identifiable N/A 38.7 - 39.2 0.5 light
not identifiable N/A 42.8 - 43.3 0.5 light
not identifiable N/A 44.2 - 46.4 2.2 light to medium

saturated/water from 45 to 46.4; 
no recovery from 45 to 46 feet

SB-130 10 50
not identifiable N/A 39.8 - 44.6 4.8 light to medium
not identifiable N/A 45.8 - 46.3 0.5 light
not identifiable N/A 54.4 - 62.5+ >8.1 light to dark

45

55

62.5

potassium permanganate not observed

TABLE 3
Potassium Permanganate Distribution Observations

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

SB-121 6 50

SB-131

potassium permanganate not observed

potassium permanganate not observed

SB-128

SB-129

15

15

5
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Boring

Distance from 
Nearest EPW

(feet)

Observed 
Emplacement 

Depth
(feet bgs)

Emplacement  
Aperture

(feet)

Diffusion Zone 
Depth

(feet bgs)

Diffusion Zone 
Thickness

(feet)

Diffusion Zone 
Permanganate 

Appearance

Drilling
Refusal 
Depth 

(feet bgs) Comments

TABLE 3
Potassium Permanganate Distribution Observations

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

not identifiable N/A 39.3 - 39.8 0.5 light
43.7 0.13 40.0 - 52.8 12.8 medium to dark

no recovery from 50 to 51.3 feet 
(saturated)

not identifiable N/A 55 - 60 
(see comment) >1.0 medium to dark

no recovery from 55 to 59 feet ; 
liner is stained purple from 
groundwater; no permanganate in 
drill rod shoe

SB-133 10 not identifiable N/A 43.9 - 46.0 2.1 medium 60
SB-134 10 58.3 0.04 57.8 - 60.0+ >2.2 medium to dark 60

not identifiable N/A 34.0 - 35.0 1.0 light
not identifiable N/A 39.2 - 43.3 4.1 light to dark no recovery from 40 to 41 feet
not identifiable N/A 58.8 - 59.0+ >0.2 light

Notes:
1. EPW - emplacement well; bgs - below ground surface.
2. "not identifiable" - potassium permanganate emplacement could not be identified in the diffusion zone.
3. Where potassium permanganate was observed at the depth of drilling refusal, a '+' is indicated for the bottom of the diffusion zone depth,
    and '>' is indicated for the diffusion zone thickness.

Prepared By: SEA 3/26/19
Checked By: RMC 3/26/19

60

59

SB-132

SB-135

5

10

Page 2 of 2
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12/28/2017 55.9 <0.19 <0.49 <0.62
5/3/2018 1,250 <2.4 <6.1 <7.8
8/8/2018 177 <0.38 <0.98 <1.2
11/6/2018 86.5 <0.19 <0.49 <0.62

12/29/2017 25,000 <47.5 <122 <155
5/3/2018 20,300 <38.0 <98.0 <124
8/8/2018 23,500 <38.0 <98.0 <124
11/6/2018 28,600 57.2 J <98.0 <124

12/28/2017 2,770 <7.6 <19.6 <24.8
5/3/2018 3,730 <9.5 <24.5 <31.0
8/8/2018 6,380 <7.6 <19.6 <24.8
11/7/2018 4,590 15.6 J <19.6 <24.8

12/28/2017 15,800 <23.8 <61.2 <77.5
12/28/17 (duplicate) 16,700 <23.8 <61.2 <77.5

5/3/2018 10,600 2,610 <49.0 <62.0
8/8/2018 13,200 3,300 <49.0 <62.0
11/7/2018 12,400 3,090 <49.0 <62.0

11/7/2018 (duplicate) 14,800 3,550 <49.0 <62.0
12/29/2017 36,600 <76.0 <196 <248
5/2/2018 29,300 <47.5 <122 <155
8/8/2018 33,900 <47.5 <122 <155
11/7/2018 22,600 <38.0 <98.0 <124

12/29/2017 18,800 <19.0 <49.0 <62.0
5/2/2018 13,300 <19.0 <49.0 <62.0
8/8/2018 17,500 <19.0 <49.0 <62.0
11/7/2018 16,800 <19.0 <49.0 <62.0

12/28/2017 33,100 <38.0 <98.0 <124
5/2/2018 28,800 530 <122 <155
8/7/2018 33,900 452 <122 <155
11/7/2018 12,400 <19.0 <49.0 <62.0
3/11/2019 4.1 <0.29 <0.25 <0.24

3/11/19 (duplicate) 12.7 <0.29 <0.25 <0.24

MW-20A

MW-21

TABLE 4
Summary of Groundwater Analytical Results

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

MW-7

MW-7A

MW-19
(upgradient)

MW-19A
(upgradient)

MW-20

Page 1 of 2
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TABLE 4
Summary of Groundwater Analytical Results

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

12/28/2017 19,300 <23.8 <61.2 <77.5
5/2/2018 15,800 <19.0 <49.0 <62.0
8/7/2018 424 <0.48 <1.2 <1.6

8/7/18 (duplicate) 652 <0.95 <2.4 <3.1
11/6/2018 7,130 <9.5 <24.5 <31.0
3/12/2019 44,900 <116 <102 <96.8

12/28/2017 28,800 <47.5 <122 <155
5/2/2018 21,500 <47.5 <122 <155
8/7/2018 29,600 325 <122 <155
11/7/2018 24,300 <38.0 <98.0 <124

12/28/2017 13,200 <19.0 <49.0 <62.0
5/2/2018 13,900 550 <49.0 <62.0

5/2/18 (duplicate) 12,300 515 <49.0 <62.0
8/7/2018 18,400 206 <49.0 <62.0
11/7/2018 17,300 73.2 J <49.0 <62.0

GW-121-45 3/12/2019 <0.22 <0.29 <0.25 <0.24
GW-122-46 3/12/2019 <0.22 <0.29 <0.25 <0.24
GW-131-59 3/11/2019 <0.22 <0.29 <0.25 <0.24
GW-132-48 3/11/2019 1,610 <3.6 <3.2 <3.0
GW-132-58 3/11/2019 160 <0.29 <0.25 <0.24

Notes:
1. Concentrations are in micrograms per liter (µg/L).
2. '<' - Constituent not detected above the indicated method detection limit.
3. J - Concentration is estimated.

Prepared By: SEA 4/2/19
Checked By: RMC 4/12/19

MW-22

MW-22A

MW-21A
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Monitoring Well
(screened interval, 

feet bgs)
Sample

Date

Groundwater 
Elevation

(feet MSL)

TCE 
Concentration

(µg/L) pH
ORP
(mV)

Dissolved 
Oxygen
(mg/L)

Permanganate 
Concentration

(mg/L)
12/28/2017 2,392.86 55.9 5.5 178 3.6 DNM
5/3/2018 2,395.57 1,250 5.7 111 3.6 DNM
8/8/2018 2,399.26 177 4.3 -181 4.3 0.1
11/6/2018 2,395.18 86.5 5.2 182 3.9 1.2
12/29/2017 2,391.59 25,000 7.3 87 0.4 DNM
5/3/2018 2,395.42 20,300 7.7 31 2.8 DNM
8/8/2018 2,398.54 23,500 7.0 7.0 7.0 7.0
11/6/2018 2,395.24 28,600 7.4 159 0.5 0.3
12/28/2017 2,393.87 2,770 4.9 195 0.3 DNM
5/3/2018 2,396.40 3,730 4.9 186 0.6 DNM
8/8/2018 2,399.35 6,380 3.8 -258 0.3 0.5
11/7/2018 2,395.35 4,590 5.6 148 ?? 1.6
12/28/2017 2,394.06 16,250* 5.8 -283 1.5 DNM
5/3/2018 2,395.93 10,600 6.3 -7 0.5 DNM
8/8/2018 2,399.21 13,200 5.1 -280 0.4 0.5
11/7/2018 2,395.46 13,600* 6.5 -2 2.5 0.0
12/29/2017 2,393.79 36,600 4.3 148 2.1 DNM
5/2/2018 2,395.99 29,300 5.6 90 0.4 DNM
8/8/2018 2,399.70 33,900 4.9 -257 1.1 1.1
11/7/2018 2,395.67 22,600 5.9 172 ?? 0.7
12/29/2017 2,393.78 18,800 7.2 18 0.5 DNM
5/2/2018 2,396.19 13,300 6.8 30 1.0 DNM
8/8/2018 2,398.76 17,500 6.1 -286 0.7 0.1
11/8/2018 2,395.56 16,800 7.0 349 0.7 3.2

TABLE 5
Summary of Groundwater Elevations and Water Quality Parameters

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

MW-7
(20.4 - 29.8)

MW-7A
(66.8 - 71.3)

MW-19
(40.0 - 44.5)
upgradient

MW-19A
(59.7 - 64.5)
upgradient

MW-20
(45.3 - 50.1)

MW-20A
(59.5 - 64.3)

Page 1 of 3



Monitoring Well
(screened interval, 

feet bgs)
Sample

Date

Groundwater 
Elevation

(feet MSL)

TCE 
Concentration

(µg/L) pH
ORP
(mV)

Dissolved 
Oxygen
(mg/L)

Permanganate 
Concentration

(mg/L)

TABLE 5
Summary of Groundwater Elevations and Water Quality Parameters

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

12/28/2017 2,393.60 33,100 4.9 132 0.7 DNM
5/2/2018 2,396.14 28,800 4.9 138 1.9 DNM
8/7/2018 2,400.13 33,900 4.4 -264 1.8 1.3
11/7/2018 2,395.70 12,400 4.9 434 5.8 0
3/11/2019 2,401.37 8.4* 4.0 905 15.6 113 - 151**
12/28/2017 2,393.87 19,300 5.9 80 2.0 DNM
5/2/2018 2,396.41 15,800 5.6 45 0.3 DNM
8/7/2018 2,400.07 538* 6.3 -123 0.8 7.7
11/6/2018 2,395.74 7,130 6.0 681 0.7 9.8
3/12/2019 2,400.99 44,900 6.3 DNM DNM 0.2
12/28/2017 2,393.64 28,800 5.8 95 0.6 DNM
5/2/2018 2,396.10 21,500 12.2 -118 0.8 DNM
8/7/2018 2,399.84 29,600 6.8 -342 0.9 0.0
11/7/2018 2,395.39 24,300 11.4 108 0.9 2.9
12/28/2017 2,393.79 13,200 6.4 -274 0.3 DNM
5/2/2018 2,396.14 13,100* 5.8 24 1.4 DNM
8/7/2018 2,399.95 18,400 5.3 -350 0.6 0.2
11/7/2018 2,395.50 17,300 6.5 225 0.8 0.6

GS-132-48
(45 - 50) 3/11/2019 DNM 1,610 4.7 837 2.8 113 - 151**

GW-132-58
(55 - 60) 3/11/2019 DNM 160 4.3 903 3.8 151 - 188**

GW-131-59
(56 - 61) 3/11/2019 DNM <0.22 5.7 815 7.2 151 - 188**

MW-22
(50.5 - 55.3)

MW-22A 
(65.3 - 70.1)

MW-21
(39.7 -44.5)

MW-21A
(55.5 - 60.3)

Page 2 of 3



Monitoring Well
(screened interval, 

feet bgs)
Sample

Date

Groundwater 
Elevation

(feet MSL)

TCE 
Concentration

(µg/L) pH
ORP
(mV)

Dissolved 
Oxygen
(mg/L)

Permanganate 
Concentration

(mg/L)

TABLE 5
Summary of Groundwater Elevations and Water Quality Parameters

CTS of Asheville, Inc. Superfund Site
Asheville, North Carolina

Wood Project 6252-16-2012

GW-121-45
(42 - 47) 3/12/2019 DNM <0.22 4.0 DNM DNM 188 - 376 **

GW-122-46
(43 - 48) 3/12/2019 DNM <0.22 3.7 DNM DNM 188 - 376 **

Notes:
1. bgs - below ground surface; MSL - mean sea level; µg/L - micrograms per liter; ORP - oxidation reduction potential; mV - millivolts; 
    mg/L - milligrams per liter; DNM - did not measure
2. * - where a duplicate groundwater sample was collected, the average TCE concentration of the field sample and duplicate is indicated.
3. ** - permanganate concentration exceeded measurement with colorimeter. Concentration is based on a color chart in EPA's "Ground 
    Water Sample Preservation at ISCO Sites Recommended Guidelines," dated August 2012.
4. '<' - concentration is less than the indicated method detection limit.

Prepared By: SEA 4/2/19
Checked By: RMC 4/12/19
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12/28/17:
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8/7/18:

11/7/18:
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Concentration (µg/L)Sample Date Sample ID

< = Constituent not detected above the indicated method detection limit

µg/L = micrograms per liter

12/28/17:
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5/2/18:
8/7/18:

11/7/18:
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FIGURE 6
Concentrations of TCE in Groundwater During the Treatability Study 
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APPENDIX A 
LOGBOOOK AND FIELD DATA RECORDS
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APPENDIX B 
MONITORING AND EMPLACEMENT WELL CONSTRUCTION RECORDS



EPW ID

Date of Installation: 1/10/18

Drilling Method: 8" diameter sonic

Contractor: Geologic Exploration Type: ground surface

Driller: Andrew Gloege (NC #4314)

Depth below
MP (feet)

Riser Pipe: -0.5 feet

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Sch. 40 PVC
Riser Pipe ID: 4 inch 

Borehole Diameter: 8 inch

Drilled Depth: 75.0 Fallback: ~0.5 feet

Notes: Drill rig: Geoprobe 8150 LS
Centralizers installed at 10, 25, 40, 55, and 70 feet below ground surface.

Ground Surface

Northing: not surveyed

Easting: not surveyed

Item Description

Elevation: approx. 2,142 feet msl

EPW CASING CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site EPW-1Wood Project 6252-16-2012.06

Completed By: Susan Avritt, PE, LGDepth to Water: 
N/A Measuring Point (MP)



EPW ID

Date of Installation: 1/11/18

Drilling Method: 8" diameter sonic

Contractor: Geologic Exploration Type: ground surface

Driller: Andrew Gloege (NC #4314)

Depth below
MP (feet)

Riser Pipe: -0.5 feet

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Sch. 40 PVC
Riser Pipe ID: 4 inch 

Borehole Diameter: 8 inch

Drilled Depth: 75.0 Fallback: ~0.5 feet

Notes: Drill rig: Geoprobe 8150 LS
Centralizers installed at 15, 30, 42, 55, and 70 feet below ground surface.

Easting: not surveyed

Item Description

Ground surface

EPW CASING CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site EPW-2Wood Project 6252-16-2012.06

Depth to Water: 
N/A

Completed By: Susan Avritt, PE, LG

Measuring Point 

Elevation: approx. 2,143 feet msl

Northing: not surveyed



EPW ID

Date of Installation: 1/11/18

Drilling Method: 8" diameter sonic

Contractor: Geologic Exploration Type: ground surface

Driller: Andrew Gloege (NC #4314)

Depth below
MP (feet)

Riser Pipe: -0.5

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Sch. 40 PVC
Riser Pipe ID: 4 inch 

Borehole Diameter: 8 inch

Drilled Depth: 75.0 Fallback: ~0.5 feet

Notes: Drill rig: Geoprobe 8150 LS
Centralizers installed at 10, 25, 40, 55, and 70 feet below ground surface.

Easting: not surveyed

Item Description

Ground surface

EPW CASING CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site EPW-3Wood Project 6252-16-2012.06

Depth to Water: 
N/A

Completed By: Susan Avritt, PE, LG

Measuring Point

Elevation: approx. 2,143 feet msl

Northing: not surveyed



WELL ID

Date of Installation: 11/30/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.3 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 35.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 38.0

Top of 
Screen: 40.0

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 44.8

End Cap: 45.2 Sump: 0.4 feet

Drilled Depth: 45.2 Fallback/Backfill: None

Notes: Drill rig: Diedrich D50

Completed By: Rodney Clark, LG

MW-19

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site

Wood Project 6252-16-2012.06
Depth to Water: 

21.72 feet bgs
(12/1/17)

Item Description

Northing: not surveyed

Easting: not surveyed

Measuring Point (MP)



WELL ID

Date of Installation: 11/30/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.2 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 54.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 57.5

Top of 
Screen: 59.7

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 64.5

End Cap: 64.9 Sump: 0.4 feet

Drilled Depth: 65.0 Fallback/Backfill: 0.1 feet

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-19AWood Project 6252-16-2012.06

Depth to Water: 
21.05 feet bgs

(12/1/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/5/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.3 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 41.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 43.0

Top of 
Screen: 45.3

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 50.1

End Cap: 50.5 Sump: 0.4 feet

Drilled Depth: 50.5 Fallback/Backfill: None

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-20Wood Project 6252-16-2012.06

Depth to Water: 
19.35 feet bgs

(12/6/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/6/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.3 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 55.5

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 57.5

Top of 
Screen: 59.5

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 64.3

End Cap: 64.7 Sump: 0.4 feet

Drilled Depth: 65.0 Fallback/Backfill: 0.3 feet

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-20AWood Project 6252-16-2012.06

Depth to Water: 
20.43 feet bgs

(12/6/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/4/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.2 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 36.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 38.0

Top of 
Screen: 39.7

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 44.5

End Cap: 44.9 Sump: 0.4 feet

Drilled Depth: 45.0 Fallback/Backfill: 0.1 feet

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-21Wood Project 6252-16-2012.06

Depth to Water: 
20.73 feet bgs

(12/28/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/5/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.5 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 51.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 53.0

Top of 
Screen: 55.5

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 60.3

End Cap: 60.7 Sump: 0.4 feet

Drilled Depth: 60.7 Fallback/Backfill: None

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-21AWood Project 6252-16-2012.06

Depth to Water: 
20.20 feet bgs

(12/28/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/4/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.4 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 46.0

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 48.0

Top of 
Screen: 50.5

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 55.3

End Cap: 55.7 Sump: 0.4 feet

Drilled Depth: 55.7 Fallback/Backfill: None

Notes: Drill rig: Diedrich D50

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-22Wood Project 6252-16-2012.06

Depth to Water: 
21.07 feet bgs

(12/5/17)

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description



WELL ID

Date of Installation: 12/1/17

Drilling Method: 4.25" ID auger

Contractor: Geologic Exploration Type: ground surface

Driller: Jacob Messick (NC #4252) Elevation (ft msl): TBD

Depth below
MP (feet)

Riser Pipe: - 0.3 Surface Seal Type: 2' x 2'  concrete

Portland cement/
Backfill/Grout Type: bentonite

Riser Pipe Type: Schedule 40 PVC
Riser Pipe ID: 2 inch

Borehole Diameter: 8 inch

Top of Seal: 60.5

Top of Type of Seal: 3/8" bentonite chips
Filter Pack: 63.0

Top of 
Screen: 65.3

Screen Type: Schedule 40 PVC
Screen ID: 2 inch
Screen Slot Size: 0.010 inch
Screen Length: 4.8 feet

Filter Pack Type: #2 silica sand

Bottom of
Screen: 70.1

End Cap: 70.5 Sump: 0.4 feet

Drilled Depth: 70.5 Fallback/Backfill: None

Notes: Drill rig: Diedrich D50

Completed By: Rodney Clark, LG

Measuring Point (MP)

Northing: not surveyed

Easting: not surveyed

Item Description

MONITORING WELL CONSTRUCTION DETAIL
CTS of Asheville, Inc. Superfund Site MW-22AWood Project 6252-16-2012.06

Depth to Water: 
21.61 feet bgs

(12/5/17)
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January 10, 2018

LIMS USE: FR - SUSAN AVRITT
LIMS OBJECT ID: 92368500

92368500
Project:
Pace Project No.:

RE:

Susan Avritt
Amec Foster Wheeler
1308 Patton Avenue
Asheville, NC 28806

ISCO Pilot Study 6252-16-2012-Revised Report

Dear Susan Avritt:
Enclosed are the analytical results for sample(s) received by the laboratory on December 29, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 1 of 24
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CERTIFICATIONS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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
Virginia/VELAP Certification #: 460221

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 2 of 24
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SAMPLE SUMMARY

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Lab ID Sample ID Matrix Date Collected Date Received

92368500001 MW-7A Water 12/27/17 16:45 12/29/17 12:40

92368500002 MW-7 Water 12/28/17 10:00 12/29/17 12:40

92368500003 MW-19 Water 12/28/17 10:50 12/29/17 12:40

92368500004 MW-19A Water 12/28/17 12:00 12/29/17 12:40

92368500005 MW-22 Water 12/28/17 13:50 12/29/17 12:40

92368500006 MW-22A Water 12/28/17 14:45 12/29/17 12:40

92368500007 MW-21A Water 12/28/17 15:45 12/29/17 12:40

92368500008 MW-21 Water 12/28/17 16:18 12/29/17 12:40

92368500009 MW-20A Water 12/29/17 10:03 12/29/17 12:40

92368500010 MW-20 Water 12/29/17 11:12 12/29/17 12:40

92368500011 FD-13 Water 12/27/17 00:00 12/29/17 12:40

92368500012 TB-11 Water 12/27/17 00:00 12/29/17 12:40

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 3 of 24
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92368500001 MW-7A EPA 8260 7 PASI-CGAW

92368500002 MW-7 EPA 8260 7 PASI-CGAW

92368500003 MW-19 EPA 8260 7 PASI-CGAW

92368500004 MW-19A EPA 8260 7 PASI-CGAW

92368500005 MW-22 EPA 8260 7 PASI-CGAW

92368500006 MW-22A EPA 8260 7 PASI-CGAW

92368500007 MW-21A EPA 8260 7 PASI-CGAW

92368500008 MW-21 EPA 8260 7 PASI-CGAW

92368500009 MW-20A EPA 8260 7 PASI-CGAW

92368500010 MW-20 EPA 8260 7 PASI-CGAW

92368500011 FD-13 EPA 8260 7 PASI-CGAW

92368500012 TB-11 EPA 8260 7 PASI-CGAW

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 4 of 24
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SUMMARY OF DETECTION

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92368500001 MW-7A
Trichloroethene 25000 ug/L 01/04/18 12:10250EPA 8260

92368500002 MW-7
Trichloroethene 55.9 ug/L 01/04/18 11:181.0EPA 8260

92368500003 MW-19
Trichloroethene 2770 ug/L 01/04/18 12:2740.0EPA 8260

92368500004 MW-19A
Trichloroethene 15800 ug/L 01/04/18 12:44125EPA 8260

92368500005 MW-22
Trichloroethene 28800 ug/L 01/04/18 13:19250EPA 8260

92368500006 MW-22A
Trichloroethene 13200 ug/L 01/04/18 13:37100EPA 8260

92368500007 MW-21A
Trichloroethene 19300 ug/L 01/04/18 14:11 M1125EPA 8260

92368500008 MW-21
Trichloroethene 33100 ug/L 01/04/18 14:45200EPA 8260

92368500009 MW-20A
Trichloroethene 18800 ug/L 01/04/18 15:20100EPA 8260

92368500010 MW-20
Trichloroethene 36600 ug/L 01/04/18 16:12400EPA 8260

92368500011 FD-13
Trichloroethene 16700 ug/L 01/04/18 16:29125EPA 8260

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 5 of 24



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Method:

Client: Amec Foster Wheeler, Asheville

EPA 8260

Date: January 10, 2018

Description: 8260 MSV Low Level

General Information:
12 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 393112
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92368500007

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2180043)

• Trichloroethene
• MSD  (Lab ID: 2180044)

• Vinyl chloride

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 6 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-7A Lab ID: 92368500001 Collected: 12/27/17 16:45 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 12:10 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 01/04/18 12:10 156-60-5250 122 250
Trichloroethene 25000 ug/L 01/04/18 12:10 79-01-6250 118 250
Vinyl chloride ND ug/L 01/04/18 12:10 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 99 % 01/04/18 12:10 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 95 % 01/04/18 12:10 17060-07-070-130 250
Toluene-d8 (S) 107 % 01/04/18 12:10 2037-26-570-130 250

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

without the written consent of Pace Analytical Services, LLC.Date: 01/10/2018 10:58 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 7 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-7 Lab ID: 92368500002 Collected: 12/28/17 10:00 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 11:18 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 01/04/18 11:18 156-60-51.0 0.49 1
Trichloroethene 55.9 ug/L 01/04/18 11:18 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 01/04/18 11:18 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 99 % 01/04/18 11:18 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 93 % 01/04/18 11:18 17060-07-070-130 1
Toluene-d8 (S) 109 % 01/04/18 11:18 2037-26-570-130 1

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

without the written consent of Pace Analytical Services, LLC.Date: 01/10/2018 10:58 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 8 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-19 Lab ID: 92368500003 Collected: 12/28/17 10:50 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 12:27 156-59-240.0 7.6 40
trans-1,2-Dichloroethene ND ug/L 01/04/18 12:27 156-60-540.0 19.6 40
Trichloroethene 2770 ug/L 01/04/18 12:27 79-01-640.0 18.8 40
Vinyl chloride ND ug/L 01/04/18 12:27 75-01-440.0 24.8 40
Surrogates
4-Bromofluorobenzene (S) 101 % 01/04/18 12:27 460-00-470-130 40
1,2-Dichloroethane-d4 (S) 94 % 01/04/18 12:27 17060-07-070-130 40
Toluene-d8 (S) 110 % 01/04/18 12:27 2037-26-570-130 40

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

without the written consent of Pace Analytical Services, LLC.Date: 01/10/2018 10:58 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-19A Lab ID: 92368500004 Collected: 12/28/17 12:00 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 12:44 156-59-2125 23.8 125
trans-1,2-Dichloroethene ND ug/L 01/04/18 12:44 156-60-5125 61.2 125
Trichloroethene 15800 ug/L 01/04/18 12:44 79-01-6125 58.8 125
Vinyl chloride ND ug/L 01/04/18 12:44 75-01-4125 77.5 125
Surrogates
4-Bromofluorobenzene (S) 101 % 01/04/18 12:44 460-00-470-130 125
1,2-Dichloroethane-d4 (S) 100 % 01/04/18 12:44 17060-07-070-130 125
Toluene-d8 (S) 110 % 01/04/18 12:44 2037-26-570-130 125

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

without the written consent of Pace Analytical Services, LLC.Date: 01/10/2018 10:58 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 10 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-22 Lab ID: 92368500005 Collected: 12/28/17 13:50 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 13:19 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 01/04/18 13:19 156-60-5250 122 250
Trichloroethene 28800 ug/L 01/04/18 13:19 79-01-6250 118 250
Vinyl chloride ND ug/L 01/04/18 13:19 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 98 % 01/04/18 13:19 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 96 % 01/04/18 13:19 17060-07-070-130 250
Toluene-d8 (S) 108 % 01/04/18 13:19 2037-26-570-130 250

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

without the written consent of Pace Analytical Services, LLC.Date: 01/10/2018 10:58 AM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 11 of 24
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-22A Lab ID: 92368500006 Collected: 12/28/17 14:45 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 13:37 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 01/04/18 13:37 156-60-5100 49.0 100
Trichloroethene 13200 ug/L 01/04/18 13:37 79-01-6100 47.0 100
Vinyl chloride ND ug/L 01/04/18 13:37 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 01/04/18 13:37 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 98 % 01/04/18 13:37 17060-07-070-130 100
Toluene-d8 (S) 108 % 01/04/18 13:37 2037-26-570-130 100
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-21A Lab ID: 92368500007 Collected: 12/28/17 15:45 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 14:11 156-59-2125 23.8 125
trans-1,2-Dichloroethene ND ug/L 01/04/18 14:11 156-60-5125 61.2 125
Trichloroethene 19300 ug/L 01/04/18 14:11 79-01-6 M1125 58.8 125
Vinyl chloride ND ug/L 01/04/18 14:11 75-01-4 M1125 77.5 125
Surrogates
4-Bromofluorobenzene (S) 101 % 01/04/18 14:11 460-00-470-130 125
1,2-Dichloroethane-d4 (S) 96 % 01/04/18 14:11 17060-07-070-130 125
Toluene-d8 (S) 106 % 01/04/18 14:11 2037-26-570-130 125
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-21 Lab ID: 92368500008 Collected: 12/28/17 16:18 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 14:45 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 01/04/18 14:45 156-60-5200 98.0 200
Trichloroethene 33100 ug/L 01/04/18 14:45 79-01-6200 94.0 200
Vinyl chloride ND ug/L 01/04/18 14:45 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 98 % 01/04/18 14:45 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 104 % 01/04/18 14:45 17060-07-070-130 200
Toluene-d8 (S) 110 % 01/04/18 14:45 2037-26-570-130 200
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-20A Lab ID: 92368500009 Collected: 12/29/17 10:03 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 15:20 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 01/04/18 15:20 156-60-5100 49.0 100
Trichloroethene 18800 ug/L 01/04/18 15:20 79-01-6100 47.0 100
Vinyl chloride ND ug/L 01/04/18 15:20 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 01/04/18 15:20 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 96 % 01/04/18 15:20 17060-07-070-130 100
Toluene-d8 (S) 109 % 01/04/18 15:20 2037-26-570-130 100
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: MW-20 Lab ID: 92368500010 Collected: 12/29/17 11:12 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 16:12 156-59-2400 76.0 400
trans-1,2-Dichloroethene ND ug/L 01/04/18 16:12 156-60-5400 196 400
Trichloroethene 36600 ug/L 01/04/18 16:12 79-01-6400 188 400
Vinyl chloride ND ug/L 01/04/18 16:12 75-01-4400 248 400
Surrogates
4-Bromofluorobenzene (S) 99 % 01/04/18 16:12 460-00-470-130 400
1,2-Dichloroethane-d4 (S) 94 % 01/04/18 16:12 17060-07-070-130 400
Toluene-d8 (S) 112 % 01/04/18 16:12 2037-26-570-130 400
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: FD-13 Lab ID: 92368500011 Collected: 12/27/17 00:00 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 16:29 156-59-2125 23.8 125
trans-1,2-Dichloroethene ND ug/L 01/04/18 16:29 156-60-5125 61.2 125
Trichloroethene 16700 ug/L 01/04/18 16:29 79-01-6125 58.8 125
Vinyl chloride ND ug/L 01/04/18 16:29 75-01-4125 77.5 125
Surrogates
4-Bromofluorobenzene (S) 100 % 01/04/18 16:29 460-00-470-130 125
1,2-Dichloroethane-d4 (S) 94 % 01/04/18 16:29 17060-07-070-130 125
Toluene-d8 (S) 111 % 01/04/18 16:29 2037-26-570-130 125
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Sample: TB-11 Lab ID: 92368500012 Collected: 12/27/17 00:00 Received: 12/29/17 12:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 01/04/18 10:26 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 01/04/18 10:26 156-60-51.0 0.49 1
Trichloroethene ND ug/L 01/04/18 10:26 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 01/04/18 10:26 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 99 % 01/04/18 10:26 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 93 % 01/04/18 10:26 17060-07-070-130 1
Toluene-d8 (S) 111 % 01/04/18 10:26 2037-26-570-130 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

393112
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92368500001, 92368500002, 92368500003, 92368500004, 92368500005, 92368500006, 92368500007,
92368500008, 92368500009, 92368500010, 92368500011, 92368500012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2180041
Associated Lab Samples: 92368500001, 92368500002, 92368500003, 92368500004, 92368500005, 92368500006, 92368500007,

92368500008, 92368500009, 92368500010, 92368500011, 92368500012

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 01/04/18 10:090.19
trans-1,2-Dichloroethene ug/L ND 1.0 01/04/18 10:090.49
Trichloroethene ug/L ND 1.0 01/04/18 10:090.47
Vinyl chloride ug/L ND 1.0 01/04/18 10:090.62
1,2-Dichloroethane-d4 (S) % 93 70-130 01/04/18 10:09
4-Bromofluorobenzene (S) % 94 70-130 01/04/18 10:09
Toluene-d8 (S) % 108 70-130 01/04/18 10:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2180042LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 53.550 107 70-131
trans-1,2-Dichloroethene ug/L 52.750 105 70-130
Trichloroethene ug/L 54.750 109 70-130
Vinyl chloride ug/L 55.650 111 50-150
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 97 70-130
Toluene-d8 (S) % 96 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2180043MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92368500007

2180044

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 5000 116 70-130124 6 305000ND 5810 6180
trans-1,2-Dichloroethene ug/L 5000 117 70-130125 6 305000ND 5870 6270
Trichloroethene ug/L M15000 158 69-151129 5 30500019300 27100 25700
Vinyl chloride ug/L M15000 130 70-130141 8 305000ND 6480 7030
1,2-Dichloroethane-d4 (S) % 98 70-130102
4-Bromofluorobenzene (S) % 99 70-13098
Toluene-d8 (S) % 100 70-130103
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QUALIFIERS

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
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.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92368500
ISCO Pilot Study 6252-16-2012-Revised Report

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

92368500001 393112MW-7A EPA 8260
92368500002 393112MW-7 EPA 8260
92368500003 393112MW-19 EPA 8260
92368500004 393112MW-19A EPA 8260
92368500005 393112MW-22 EPA 8260
92368500006 393112MW-22A EPA 8260
92368500007 393112MW-21A EPA 8260
92368500008 393112MW-21 EPA 8260
92368500009 393112MW-20A EPA 8260
92368500010 393112MW-20 EPA 8260
92368500011 393112FD-13 EPA 8260
92368500012 393112TB-11 EPA 8260
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May 09, 2018

LIMS USE: FR - SUSAN AVRITT
LIMS OBJECT ID: 92383412

92383412
Project:
Pace Project No.:

RE:

Susan Avritt
Amec Foster Wheeler
1308 Patton Avenue
Asheville, NC 28806

CTS of Asheville 6252-16-2012

Dear Susan Avritt:
Enclosed are the analytical results for sample(s) received by the laboratory on May 03, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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
Virginia/VELAP Certification #: 460221
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SAMPLE SUMMARY

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Lab ID Sample ID Matrix Date Collected Date Received

92383412001 MW-19A Water 05/03/18 10:40 05/03/18 15:19

92383412002 MW-7 Water 05/03/18 12:00 05/03/18 15:19

92383412003 MW-19 Water 05/03/18 09:35 05/03/18 15:19

92383412004 MW-20 Water 05/02/18 16:10 05/03/18 15:19

92383412005 MW-20A Water 05/02/18 15:20 05/03/18 15:19

92383412006 MW-22A Water 05/02/18 14:20 05/03/18 15:19

92383412007 MW-22 Water 05/02/18 13:22 05/03/18 15:19

92383412008 MW-21A Water 05/02/18 12:15 05/03/18 15:19

92383412009 MW-21 Water 05/02/18 11:30 05/03/18 15:19

92383412010 MW-7A Water 05/03/18 14:28 05/03/18 15:19

92383412011 FD-21 Water 05/02/18 00:00 05/03/18 15:19

92383412012 TB-18 Water 05/02/18 00:00 05/03/18 15:19
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92383412001 MW-19A EPA 8260 7 PASI-CGAW

92383412002 MW-7 EPA 8260 7 PASI-CGAW

92383412003 MW-19 EPA 8260 7 PASI-CGAW

92383412004 MW-20 EPA 8260 7 PASI-CGAW

92383412005 MW-20A EPA 8260 7 PASI-CGAW

92383412006 MW-22A EPA 8260 7 PASI-CGAW

92383412007 MW-22 EPA 8260 7 PASI-CGAW

92383412008 MW-21A EPA 8260 7 PASI-CGAW

92383412009 MW-21 EPA 8260 7 PASI-CGAW

92383412010 MW-7A EPA 8260 7 PASI-CGAW

92383412011 FD-21 EPA 8260 7 PASI-CGAW

92383412012 TB-18 EPA 8260 7 PASI-CGAW
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SUMMARY OF DETECTION

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92383412001 MW-19A
cis-1,2-Dichloroethene 2610 ug/L 05/08/18 20:07100EPA 8260
Trichloroethene 10600 ug/L 05/08/18 20:07100EPA 8260

92383412002 MW-7
Trichloroethene 1250 ug/L 05/08/18 20:2412.5EPA 8260

92383412003 MW-19
Trichloroethene 3730 ug/L 05/08/18 20:4150.0EPA 8260

92383412004 MW-20
Trichloroethene 29300 ug/L 05/08/18 20:58 M1250EPA 8260

92383412005 MW-20A
Trichloroethene 13300 ug/L 05/08/18 21:15100EPA 8260

92383412006 MW-22A
cis-1,2-Dichloroethene 550 ug/L 05/08/18 21:32100EPA 8260
Trichloroethene 13900 ug/L 05/08/18 21:32100EPA 8260

92383412007 MW-22
Trichloroethene 21500 ug/L 05/08/18 21:49250EPA 8260

92383412008 MW-21A
Trichloroethene 15800 ug/L 05/08/18 22:06100EPA 8260

92383412009 MW-21
cis-1,2-Dichloroethene 530 ug/L 05/08/18 22:22250EPA 8260
Trichloroethene 28800 ug/L 05/08/18 22:22250EPA 8260

92383412010 MW-7A
Trichloroethene 20300 ug/L 05/08/18 22:39200EPA 8260

92383412011 FD-21
cis-1,2-Dichloroethene 515 ug/L 05/08/18 22:56100EPA 8260
Trichloroethene 12300 ug/L 05/08/18 22:56100EPA 8260

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 5 of 25



#=NA#

PROJECT NARRATIVE

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Method:

Client: Amec Foster Wheeler, Asheville

EPA 8260

Date: May 09, 2018

Description: 8260 MSV Low Level

General Information:
12 samples were analyzed for EPA 8260.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 409840
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92383412004

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2273735)

• Trichloroethene
• MSD  (Lab ID: 2273736)

• Trichloroethene

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-19A Lab ID: 92383412001 Collected: 05/03/18 10:40 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene 2610 ug/L 05/08/18 20:07 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 05/08/18 20:07 156-60-5100 49.0 100
Trichloroethene 10600 ug/L 05/08/18 20:07 79-01-6100 47.0 100
Vinyl chloride ND ug/L 05/08/18 20:07 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 105 % 05/08/18 20:07 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 81 % 05/08/18 20:07 17060-07-070-130 100
Toluene-d8 (S) 120 % 05/08/18 20:07 2037-26-570-130 100
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without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-7 Lab ID: 92383412002 Collected: 05/03/18 12:00 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 20:24 156-59-212.5 2.4 12.5
trans-1,2-Dichloroethene ND ug/L 05/08/18 20:24 156-60-512.5 6.1 12.5
Trichloroethene 1250 ug/L 05/08/18 20:24 79-01-612.5 5.9 12.5
Vinyl chloride ND ug/L 05/08/18 20:24 75-01-412.5 7.8 12.5
Surrogates
4-Bromofluorobenzene (S) 104 % 05/08/18 20:24 460-00-470-130 12.5
1,2-Dichloroethane-d4 (S) 77 % 05/08/18 20:24 17060-07-070-130 12.5
Toluene-d8 (S) 121 % 05/08/18 20:24 2037-26-570-130 12.5

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-19 Lab ID: 92383412003 Collected: 05/03/18 09:35 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 20:41 156-59-250.0 9.5 50
trans-1,2-Dichloroethene ND ug/L 05/08/18 20:41 156-60-550.0 24.5 50
Trichloroethene 3730 ug/L 05/08/18 20:41 79-01-650.0 23.5 50
Vinyl chloride ND ug/L 05/08/18 20:41 75-01-450.0 31.0 50
Surrogates
4-Bromofluorobenzene (S) 104 % 05/08/18 20:41 460-00-470-130 50
1,2-Dichloroethane-d4 (S) 83 % 05/08/18 20:41 17060-07-070-130 50
Toluene-d8 (S) 118 % 05/08/18 20:41 2037-26-570-130 50

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-20 Lab ID: 92383412004 Collected: 05/02/18 16:10 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 20:58 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 05/08/18 20:58 156-60-5250 122 250
Trichloroethene 29300 ug/L 05/08/18 20:58 79-01-6 M1250 118 250
Vinyl chloride ND ug/L 05/08/18 20:58 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 100 % 05/08/18 20:58 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 77 % 05/08/18 20:58 17060-07-070-130 250
Toluene-d8 (S) 122 % 05/08/18 20:58 2037-26-570-130 250

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-20A Lab ID: 92383412005 Collected: 05/02/18 15:20 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 21:15 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 05/08/18 21:15 156-60-5100 49.0 100
Trichloroethene 13300 ug/L 05/08/18 21:15 79-01-6100 47.0 100
Vinyl chloride ND ug/L 05/08/18 21:15 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 104 % 05/08/18 21:15 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 80 % 05/08/18 21:15 17060-07-070-130 100
Toluene-d8 (S) 121 % 05/08/18 21:15 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-22A Lab ID: 92383412006 Collected: 05/02/18 14:20 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene 550 ug/L 05/08/18 21:32 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 05/08/18 21:32 156-60-5100 49.0 100
Trichloroethene 13900 ug/L 05/08/18 21:32 79-01-6100 47.0 100
Vinyl chloride ND ug/L 05/08/18 21:32 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 100 % 05/08/18 21:32 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 78 % 05/08/18 21:32 17060-07-070-130 100
Toluene-d8 (S) 121 % 05/08/18 21:32 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-22 Lab ID: 92383412007 Collected: 05/02/18 13:22 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 21:49 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 05/08/18 21:49 156-60-5250 122 250
Trichloroethene 21500 ug/L 05/08/18 21:49 79-01-6250 118 250
Vinyl chloride ND ug/L 05/08/18 21:49 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 104 % 05/08/18 21:49 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 75 % 05/08/18 21:49 17060-07-070-130 250
Toluene-d8 (S) 122 % 05/08/18 21:49 2037-26-570-130 250

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-21A Lab ID: 92383412008 Collected: 05/02/18 12:15 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 22:06 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 05/08/18 22:06 156-60-5100 49.0 100
Trichloroethene 15800 ug/L 05/08/18 22:06 79-01-6100 47.0 100
Vinyl chloride ND ug/L 05/08/18 22:06 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 103 % 05/08/18 22:06 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 79 % 05/08/18 22:06 17060-07-070-130 100
Toluene-d8 (S) 122 % 05/08/18 22:06 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-21 Lab ID: 92383412009 Collected: 05/02/18 11:30 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene 530 ug/L 05/08/18 22:22 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 05/08/18 22:22 156-60-5250 122 250
Trichloroethene 28800 ug/L 05/08/18 22:22 79-01-6250 118 250
Vinyl chloride ND ug/L 05/08/18 22:22 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 103 % 05/08/18 22:22 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 73 % 05/08/18 22:22 17060-07-070-130 250
Toluene-d8 (S) 128 % 05/08/18 22:22 2037-26-570-130 250

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: MW-7A Lab ID: 92383412010 Collected: 05/03/18 14:28 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/08/18 22:39 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 05/08/18 22:39 156-60-5200 98.0 200
Trichloroethene 20300 ug/L 05/08/18 22:39 79-01-6200 94.0 200
Vinyl chloride ND ug/L 05/08/18 22:39 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 103 % 05/08/18 22:39 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 77 % 05/08/18 22:39 17060-07-070-130 200
Toluene-d8 (S) 123 % 05/08/18 22:39 2037-26-570-130 200

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: FD-21 Lab ID: 92383412011 Collected: 05/02/18 00:00 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene 515 ug/L 05/08/18 22:56 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 05/08/18 22:56 156-60-5100 49.0 100
Trichloroethene 12300 ug/L 05/08/18 22:56 79-01-6100 47.0 100
Vinyl chloride ND ug/L 05/08/18 22:56 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 05/08/18 22:56 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 79 % 05/08/18 22:56 17060-07-070-130 100
Toluene-d8 (S) 121 % 05/08/18 22:56 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Sample: TB-18 Lab ID: 92383412012 Collected: 05/02/18 00:00 Received: 05/03/18 15:19 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 82608260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 05/07/18 19:32 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 05/07/18 19:32 156-60-51.0 0.49 1
Trichloroethene ND ug/L 05/07/18 19:32 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 05/07/18 19:32 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 95 % 05/07/18 19:32 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 93 % 05/07/18 19:32 17060-07-070-130 1
Toluene-d8 (S) 102 % 05/07/18 19:32 2037-26-570-130 1

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

409667
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92383412012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2272725
Associated Lab Samples: 92383412012

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 05/07/18 18:110.19
trans-1,2-Dichloroethene ug/L ND 1.0 05/07/18 18:110.49
Trichloroethene ug/L ND 1.0 05/07/18 18:110.47
Vinyl chloride ug/L ND 1.0 05/07/18 18:110.62
1,2-Dichloroethane-d4 (S) % 94 70-130 05/07/18 18:11
4-Bromofluorobenzene (S) % 94 70-130 05/07/18 18:11
Toluene-d8 (S) % 102 70-130 05/07/18 18:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2272726LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 49.450 99 74-124
trans-1,2-Dichloroethene ug/L 49.150 98 71-127
Trichloroethene ug/L 52.750 105 78-122
Vinyl chloride ug/L 48.950 98 50-150
1,2-Dichloroethane-d4 (S) % 91 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2272727MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92383119001

2272728

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 20 108 70-130113 4 3020ND 21.7 22.5
trans-1,2-Dichloroethene ug/L 20 107 70-130116 8 3020ND 21.4 23.2
Trichloroethene ug/L 20 116 69-151126 9 3020ND 23.1 25.2
Vinyl chloride ug/L 20 105 70-130114 8 3020ND 21.0 22.8
1,2-Dichloroethane-d4 (S) % 92 70-13095
4-Bromofluorobenzene (S) % 96 70-13097
Toluene-d8 (S) % 100 70-130103

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

409840
EPA 8260

EPA 8260
8260 MSV Low Level

Associated Lab Samples: 92383412001, 92383412002, 92383412003, 92383412004, 92383412005, 92383412006, 92383412007,
92383412008, 92383412009, 92383412010, 92383412011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2273733
Associated Lab Samples: 92383412001, 92383412002, 92383412003, 92383412004, 92383412005, 92383412006, 92383412007,

92383412008, 92383412009, 92383412010, 92383412011

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 05/08/18 18:080.19
trans-1,2-Dichloroethene ug/L ND 1.0 05/08/18 18:080.49
Trichloroethene ug/L ND 1.0 05/08/18 18:080.47
Vinyl chloride ug/L ND 1.0 05/08/18 18:080.62
1,2-Dichloroethane-d4 (S) % 77 70-130 05/08/18 18:08
4-Bromofluorobenzene (S) % 104 70-130 05/08/18 18:08
Toluene-d8 (S) % 118 70-130 05/08/18 18:08

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2273734LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 49.250 98 74-124
trans-1,2-Dichloroethene ug/L 51.450 103 71-127
Trichloroethene ug/L 55.650 111 78-122
Vinyl chloride ug/L 45.550 91 50-150
1,2-Dichloroethane-d4 (S) % 106 70-130
4-Bromofluorobenzene (S) % 101 70-130
Toluene-d8 (S) % 91 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2273735MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92383412004

2273736

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 5000 106 70-130108 2 305000ND 5300 5380
trans-1,2-Dichloroethene ug/L 5000 102 70-130111 9 305000ND 5110 5570
Trichloroethene ug/L M15000 212 69-151215 0 30500029300 39900 40100
Vinyl chloride ug/L 5000 109 70-130110 2 305000ND 5430 5520
1,2-Dichloroethane-d4 (S) % 95 70-130100
4-Bromofluorobenzene (S) % 100 70-130101
Toluene-d8 (S) % 102 70-13098

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALIFIERS

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
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.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92383412
CTS of Asheville 6252-16-2012

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

92383412001 409840MW-19A EPA 8260
92383412002 409840MW-7 EPA 8260
92383412003 409840MW-19 EPA 8260
92383412004 409840MW-20 EPA 8260
92383412005 409840MW-20A EPA 8260
92383412006 409840MW-22A EPA 8260
92383412007 409840MW-22 EPA 8260
92383412008 409840MW-21A EPA 8260
92383412009 409840MW-21 EPA 8260
92383412010 409840MW-7A EPA 8260
92383412011 409840FD-21 EPA 8260

92383412012 409667TB-18 EPA 8260

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

without the written consent of Pace Analytical Services, LLC.Date: 05/09/2018 02:37 PM

Pace Analytical Services, LLC
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August 15, 2018

LIMS USE: FR - SUSAN AVRITT
LIMS OBJECT ID: 92395073

92395073
Project:
Pace Project No.:

RE:

Susan Avritt
Wood E&S
1308 Patton Avenue
Asheville, NC 28806

CTS OF ASHEVILLE

Dear Susan Avritt:
Enclosed are the analytical results for sample(s) received by the laboratory on August 08, 2018. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures

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

without the written consent of Pace Analytical Services, LLC.
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CERTIFICATIONS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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
Virginia/VELAP Certification #: 460221
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SAMPLE SUMMARY

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Lab ID Sample ID Matrix Date Collected Date Received

92395073001 TB-20 Water 08/07/18 00:00 08/08/18 16:55

92395073002 FD-24 Water 08/07/18 00:00 08/08/18 16:55

92395073003 MW-21A Water 08/07/18 13:05 08/08/18 16:55

92395073004 MW-21 Water 08/07/18 14:05 08/08/18 16:55

92395073005 MW-20A Water 08/08/18 09:20 08/08/18 16:55

92395073006 MW-20 Water 08/08/18 10:10 08/08/18 16:55

92395073007 MW-19A Water 08/08/18 11:15 08/08/18 16:55

92395073008 MW-7A Water 08/08/18 14:15 08/08/18 16:55

92395073009 MW-19 Water 08/08/18 12:10 08/08/18 16:55

92395073010 MW-22A Water 08/07/18 15:45 08/08/18 16:55

92395073011 MW-22 Water 08/07/18 16:30 08/08/18 16:55

92395073012 MW-7 Water 08/08/18 15:15 08/08/18 16:55

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 3 of 28



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92395073001 TB-20 EPA 8260B 7 PASI-CCAH

92395073002 FD-24 EPA 8260B 7 PASI-CGAW

92395073003 MW-21A EPA 8260B 7 PASI-CGAW

92395073004 MW-21 EPA 8260B 7 PASI-CCAH

92395073005 MW-20A EPA 8260B 7 PASI-CCAH

92395073006 MW-20 EPA 8260B 7 PASI-CCAH

92395073007 MW-19A EPA 8260B 7 PASI-CCAH

92395073008 MW-7A EPA 8260B 7 PASI-CCAH

92395073009 MW-19 EPA 8260B 7 PASI-CCAH

92395073010 MW-22A EPA 8260B 7 PASI-CGAW

92395073011 MW-22 EPA 8260B 7 PASI-CCAH

92395073012 MW-7 EPA 8260B 7 PASI-CGAW
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SUMMARY OF DETECTION

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92395073002 FD-24
Trichloroethene 652 ug/L 08/14/18 19:065.0EPA 8260B

92395073003 MW-21A
Trichloroethene 424 ug/L 08/15/18 11:282.5EPA 8260B

92395073004 MW-21
cis-1,2-Dichloroethene 452 ug/L 08/11/18 09:34250EPA 8260B
Trichloroethene 33900 ug/L 08/11/18 09:34250EPA 8260B

92395073005 MW-20A
Trichloroethene 17500 ug/L 08/11/18 06:52100EPA 8260B

92395073006 MW-20
Trichloroethene 33900 ug/L 08/11/18 09:17250EPA 8260B

92395073007 MW-19A
cis-1,2-Dichloroethene 3300 ug/L 08/11/18 07:08100EPA 8260B
Trichloroethene 13200 ug/L 08/11/18 07:08100EPA 8260B

92395073008 MW-7A
Trichloroethene 23500 ug/L 08/11/18 08:45200EPA 8260B

92395073009 MW-19
Trichloroethene 6380 ug/L 08/11/18 05:4740.0EPA 8260B

92395073010 MW-22A
cis-1,2-Dichloroethene 206 ug/L 08/14/18 19:39100EPA 8260B
Trichloroethene 18400 ug/L 08/14/18 19:39100EPA 8260B

92395073011 MW-22
cis-1,2-Dichloroethene 325 ug/L 08/11/18 09:01250EPA 8260B
Trichloroethene 29600 ug/L 08/11/18 09:01250EPA 8260B

92395073012 MW-7
Trichloroethene 177 ug/L 08/15/18 13:422.0EPA 8260B
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PROJECT NARRATIVE

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Method:

Client: Wood E&I - Asheville

EPA 8260B

Date: August 15, 2018

Description: 8260 MSV Low Level

General Information:
12 samples were analyzed for EPA 8260B.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

QC Batch: 424918
S0: Surrogate recovery outside laboratory control limits.

• MS  (Lab ID: 2350486)
• 1,2-Dichloroethane-d4 (S)

• MSD  (Lab ID: 2350487)
• 1,2-Dichloroethane-d4 (S)

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 424918
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92395116013

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2350486)

• trans-1,2-Dichloroethene
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PROJECT NARRATIVE

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Method:

Client: Wood E&I - Asheville

EPA 8260B

Date: August 15, 2018

Description: 8260 MSV Low Level

QC Batch: 425030
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92394805002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 2350503)

• cis-1,2-Dichloroethene
• trans-1,2-Dichloroethene

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: TB-20 Lab ID: 92395073001 Collected: 08/07/18 00:00 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/11/18 01:28 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 08/11/18 01:28 156-60-51.0 0.49 1
Trichloroethene ND ug/L 08/11/18 01:28 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 08/11/18 01:28 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 96 % 08/11/18 01:28 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 99 % 08/11/18 01:28 17060-07-070-130 1
Toluene-d8 (S) 100 % 08/11/18 01:28 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: FD-24 Lab ID: 92395073002 Collected: 08/07/18 00:00 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/14/18 19:06 156-59-25.0 0.95 5
trans-1,2-Dichloroethene ND ug/L 08/14/18 19:06 156-60-55.0 2.4 5
Trichloroethene 652 ug/L 08/14/18 19:06 79-01-65.0 2.4 5
Vinyl chloride ND ug/L 08/14/18 19:06 75-01-45.0 3.1 5
Surrogates
4-Bromofluorobenzene (S) 103 % 08/14/18 19:06 460-00-470-130 5
1,2-Dichloroethane-d4 (S) 106 % 08/14/18 19:06 17060-07-070-130 5
Toluene-d8 (S) 106 % 08/14/18 19:06 2037-26-570-130 5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-21A Lab ID: 92395073003 Collected: 08/07/18 13:05 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/15/18 11:28 156-59-22.5 0.48 2.5
trans-1,2-Dichloroethene ND ug/L 08/15/18 11:28 156-60-52.5 1.2 2.5
Trichloroethene 424 ug/L 08/15/18 11:28 79-01-62.5 1.2 2.5
Vinyl chloride ND ug/L 08/15/18 11:28 75-01-42.5 1.6 2.5
Surrogates
4-Bromofluorobenzene (S) 103 % 08/15/18 11:28 460-00-470-130 2.5
1,2-Dichloroethane-d4 (S) 109 % 08/15/18 11:28 17060-07-070-130 2.5
Toluene-d8 (S) 110 % 08/15/18 11:28 2037-26-570-130 2.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-21 Lab ID: 92395073004 Collected: 08/07/18 14:05 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 452 ug/L 08/11/18 09:34 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 08/11/18 09:34 156-60-5250 122 250
Trichloroethene 33900 ug/L 08/11/18 09:34 79-01-6250 118 250
Vinyl chloride ND ug/L 08/11/18 09:34 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 97 % 08/11/18 09:34 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 98 % 08/11/18 09:34 17060-07-070-130 250
Toluene-d8 (S) 100 % 08/11/18 09:34 2037-26-570-130 250
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-20A Lab ID: 92395073005 Collected: 08/08/18 09:20 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/11/18 06:52 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 08/11/18 06:52 156-60-5100 49.0 100
Trichloroethene 17500 ug/L 08/11/18 06:52 79-01-6100 47.0 100
Vinyl chloride ND ug/L 08/11/18 06:52 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 99 % 08/11/18 06:52 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 100 % 08/11/18 06:52 17060-07-070-130 100
Toluene-d8 (S) 100 % 08/11/18 06:52 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 12 of 28



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-20 Lab ID: 92395073006 Collected: 08/08/18 10:10 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/11/18 09:17 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 08/11/18 09:17 156-60-5250 122 250
Trichloroethene 33900 ug/L 08/11/18 09:17 79-01-6250 118 250
Vinyl chloride ND ug/L 08/11/18 09:17 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 96 % 08/11/18 09:17 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 99 % 08/11/18 09:17 17060-07-070-130 250
Toluene-d8 (S) 98 % 08/11/18 09:17 2037-26-570-130 250
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-19A Lab ID: 92395073007 Collected: 08/08/18 11:15 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 3300 ug/L 08/11/18 07:08 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 08/11/18 07:08 156-60-5100 49.0 100
Trichloroethene 13200 ug/L 08/11/18 07:08 79-01-6100 47.0 100
Vinyl chloride ND ug/L 08/11/18 07:08 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 99 % 08/11/18 07:08 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 98 % 08/11/18 07:08 17060-07-070-130 100
Toluene-d8 (S) 97 % 08/11/18 07:08 2037-26-570-130 100
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-7A Lab ID: 92395073008 Collected: 08/08/18 14:15 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/11/18 08:45 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 08/11/18 08:45 156-60-5200 98.0 200
Trichloroethene 23500 ug/L 08/11/18 08:45 79-01-6200 94.0 200
Vinyl chloride ND ug/L 08/11/18 08:45 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 97 % 08/11/18 08:45 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 98 % 08/11/18 08:45 17060-07-070-130 200
Toluene-d8 (S) 100 % 08/11/18 08:45 2037-26-570-130 200

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092

Page 15 of 28



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-19 Lab ID: 92395073009 Collected: 08/08/18 12:10 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/11/18 05:47 156-59-240.0 7.6 40
trans-1,2-Dichloroethene ND ug/L 08/11/18 05:47 156-60-540.0 19.6 40
Trichloroethene 6380 ug/L 08/11/18 05:47 79-01-640.0 18.8 40
Vinyl chloride ND ug/L 08/11/18 05:47 75-01-440.0 24.8 40
Surrogates
4-Bromofluorobenzene (S) 99 % 08/11/18 05:47 460-00-470-130 40
1,2-Dichloroethane-d4 (S) 100 % 08/11/18 05:47 17060-07-070-130 40
Toluene-d8 (S) 99 % 08/11/18 05:47 2037-26-570-130 40
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-22A Lab ID: 92395073010 Collected: 08/07/18 15:45 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 206 ug/L 08/14/18 19:39 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 08/14/18 19:39 156-60-5100 49.0 100
Trichloroethene 18400 ug/L 08/14/18 19:39 79-01-6100 47.0 100
Vinyl chloride ND ug/L 08/14/18 19:39 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 108 % 08/14/18 19:39 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 103 % 08/14/18 19:39 17060-07-070-130 100
Toluene-d8 (S) 108 % 08/14/18 19:39 2037-26-570-130 100
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-22 Lab ID: 92395073011 Collected: 08/07/18 16:30 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 325 ug/L 08/11/18 09:01 156-59-2250 47.5 250
trans-1,2-Dichloroethene ND ug/L 08/11/18 09:01 156-60-5250 122 250
Trichloroethene 29600 ug/L 08/11/18 09:01 79-01-6250 118 250
Vinyl chloride ND ug/L 08/11/18 09:01 75-01-4250 155 250
Surrogates
4-Bromofluorobenzene (S) 97 % 08/11/18 09:01 460-00-470-130 250
1,2-Dichloroethane-d4 (S) 98 % 08/11/18 09:01 17060-07-070-130 250
Toluene-d8 (S) 99 % 08/11/18 09:01 2037-26-570-130 250
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Sample: MW-7 Lab ID: 92395073012 Collected: 08/08/18 15:15 Received: 08/08/18 16:55 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 08/15/18 13:42 156-59-22.0 0.38 2
trans-1,2-Dichloroethene ND ug/L 08/15/18 13:42 156-60-52.0 0.98 2
Trichloroethene 177 ug/L 08/15/18 13:42 79-01-62.0 0.94 2
Vinyl chloride ND ug/L 08/15/18 13:42 75-01-42.0 1.2 2
Surrogates
4-Bromofluorobenzene (S) 103 % 08/15/18 13:42 460-00-470-130 2
1,2-Dichloroethane-d4 (S) 103 % 08/15/18 13:42 17060-07-070-130 2
Toluene-d8 (S) 111 % 08/15/18 13:42 2037-26-570-130 2
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

424390
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92395073001, 92395073005, 92395073007, 92395073009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2347687
Associated Lab Samples: 92395073001, 92395073005, 92395073007, 92395073009

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 08/11/18 00:550.19
trans-1,2-Dichloroethene ug/L ND 1.0 08/11/18 00:550.49
Trichloroethene ug/L ND 1.0 08/11/18 00:550.47
Vinyl chloride ug/L ND 1.0 08/11/18 00:550.62
1,2-Dichloroethane-d4 (S) % 100 70-130 08/11/18 00:55
4-Bromofluorobenzene (S) % 97 70-130 08/11/18 00:55
Toluene-d8 (S) % 101 70-130 08/11/18 00:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2347688LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 51.050 102 74-124
trans-1,2-Dichloroethene ug/L 52.250 104 71-127
Trichloroethene ug/L 52.650 105 78-122
Vinyl chloride ug/L 52.850 106 58-137
1,2-Dichloroethane-d4 (S) % 94 70-130
4-Bromofluorobenzene (S) % 99 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2347689MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92394925009

2347690

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 2000 77 70-13078 1 302000ND 1550 1570
trans-1,2-Dichloroethene ug/L 2000 80 70-13082 2 302000ND 1610 1640
Trichloroethene ug/L 2000 79 69-15183 6 302000ND 1570 1660
Vinyl chloride ug/L 2000 81 70-13085 5 302000ND 1620 1710
1,2-Dichloroethane-d4 (S) % 98 70-13097
4-Bromofluorobenzene (S) % 99 70-13098
Toluene-d8 (S) % 99 70-13098

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM

Pace Analytical Services, LLC
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(704)875-9092
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

424394
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92395073004, 92395073006, 92395073008, 92395073011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2347703
Associated Lab Samples: 92395073004, 92395073006, 92395073008, 92395073011

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 08/11/18 01:120.19
trans-1,2-Dichloroethene ug/L ND 1.0 08/11/18 01:120.49
Trichloroethene ug/L ND 1.0 08/11/18 01:120.47
Vinyl chloride ug/L ND 1.0 08/11/18 01:120.62
1,2-Dichloroethane-d4 (S) % 96 70-130 08/11/18 01:12
4-Bromofluorobenzene (S) % 99 70-130 08/11/18 01:12
Toluene-d8 (S) % 100 70-130 08/11/18 01:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2347704LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 50.750 101 74-124
trans-1,2-Dichloroethene ug/L 51.550 103 71-127
Trichloroethene ug/L 53.650 107 78-122
Vinyl chloride ug/L 53.350 107 58-137
1,2-Dichloroethane-d4 (S) % 100 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2348098MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92395116001

2348099

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 20 112 70-130112 0 3020ND 22.4 22.4
trans-1,2-Dichloroethene ug/L 20 115 70-130116 1 3020ND 23.0 23.3
Trichloroethene ug/L 20 115 69-151113 1 3020ND 23.0 22.7
Vinyl chloride ug/L 20 118 70-130119 1 3020ND 23.6 23.8
1,2-Dichloroethane-d4 (S) % 98 70-13099
4-Bromofluorobenzene (S) % 98 70-13099
Toluene-d8 (S) % 97 70-13098

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM

Pace Analytical Services, LLC
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

424918
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92395073002, 92395073010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2350158
Associated Lab Samples: 92395073002, 92395073010

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 08/14/18 18:160.19
trans-1,2-Dichloroethene ug/L ND 1.0 08/14/18 18:160.49
Trichloroethene ug/L ND 1.0 08/14/18 18:160.47
Vinyl chloride ug/L ND 1.0 08/14/18 18:160.62
1,2-Dichloroethane-d4 (S) % 99 70-130 08/14/18 18:16
4-Bromofluorobenzene (S) % 106 70-130 08/14/18 18:16
Toluene-d8 (S) % 108 70-130 08/14/18 18:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2350159LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 53.850 108 74-124
trans-1,2-Dichloroethene ug/L 56.450 113 71-127
Trichloroethene ug/L 56.950 114 78-122
Vinyl chloride ug/L 52.450 105 58-137
1,2-Dichloroethane-d4 (S) % 117 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 96 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2350486MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92395116013

2350487

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 500 127 70-130124 2 30500ND 636 622
trans-1,2-Dichloroethene ug/L M1500 132 70-130129 2 30500ND 661 647
Trichloroethene ug/L 500 130 69-151125 4 30500ND 648 626
Vinyl chloride ug/L 500 121 70-130122 1 30500ND 605 609
1,2-Dichloroethane-d4 (S) % S0106 70-130110
4-Bromofluorobenzene (S) % 94 70-13094
Toluene-d8 (S) % 101 70-13098

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

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

425030
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92395073003, 92395073012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2350500
Associated Lab Samples: 92395073003, 92395073012

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 08/15/18 10:550.19
trans-1,2-Dichloroethene ug/L ND 1.0 08/15/18 10:550.49
Trichloroethene ug/L ND 1.0 08/15/18 10:550.47
Vinyl chloride ug/L ND 1.0 08/15/18 10:550.62
1,2-Dichloroethane-d4 (S) % 96 70-130 08/15/18 10:55
4-Bromofluorobenzene (S) % 108 70-130 08/15/18 10:55
Toluene-d8 (S) % 115 70-130 08/15/18 10:55

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2350501LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 51.250 102 74-124
trans-1,2-Dichloroethene ug/L 50.950 102 71-127
Trichloroethene ug/L 55.950 112 78-122
Vinyl chloride ug/L 47.850 96 58-137
1,2-Dichloroethane-d4 (S) % 97 70-130
4-Bromofluorobenzene (S) % 97 70-130
Toluene-d8 (S) % 95 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2350502MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92394805002

2350503

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L M1400 117 70-130134 14 3040021.1 488 558
trans-1,2-Dichloroethene ug/L M1400 118 70-130145 21 30400ND 473 581
Trichloroethene ug/L 400 124 69-151139 10 3040058.2 553 613
Vinyl chloride ug/L 400 113 70-130129 13 30400ND 453 515
1,2-Dichloroethane-d4 (S) % 108 70-130117
4-Bromofluorobenzene (S) % 101 70-130100
Toluene-d8 (S) % 99 70-13098

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM
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QUALIFIERS

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
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.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Surrogate recovery outside laboratory control limits.S0

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92395073
CTS OF ASHEVILLE

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

92395073001 424390TB-20 EPA 8260B

92395073002 424918FD-24 EPA 8260B

92395073003 425030MW-21A EPA 8260B

92395073004 424394MW-21 EPA 8260B

92395073005 424390MW-20A EPA 8260B

92395073006 424394MW-20 EPA 8260B

92395073007 424390MW-19A EPA 8260B

92395073008 424394MW-7A EPA 8260B

92395073009 424390MW-19 EPA 8260B

92395073010 424918MW-22A EPA 8260B

92395073011 424394MW-22 EPA 8260B

92395073012 425030MW-7 EPA 8260B

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

without the written consent of Pace Analytical Services, LLC.Date: 08/15/2018 02:40 PM
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November 15, 2018

LIMS USE: FR - SUSAN AVRITT
LIMS OBJECT ID: 92406645

92406645
Project:
Pace Project No.:

RE:

Susan Avritt
Wood E&S
1308 Patton Avenue
Asheville, NC 28806

CTS OF ASHEVILLE

Dear Susan Avritt:
Enclosed are the analytical results for sample(s) received by the laboratory on November 08, 2018.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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CERTIFICATIONS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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
Virginia/VELAP Certification #: 460221

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

without the written consent of Pace Analytical Services, LLC.
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SAMPLE SUMMARY

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Lab ID Sample ID Matrix Date Collected Date Received

92406645001 FD-35 Water 11/07/18 00:00 11/08/18 13:13

92406645002 TB-32 Water 11/07/18 00:00 11/08/18 13:13

92406645003 MW-7A Water 11/06/18 13:50 11/08/18 13:13

92406645004 MW-7 Water 11/06/18 15:25 11/08/18 13:13

92406645005 MW-21A Water 11/06/18 16:55 11/08/18 13:13

92406645006 MW-21 Water 11/07/18 09:20 11/08/18 13:13

92406645007 MW-22 Water 11/07/18 10:30 11/08/18 13:13

92406645008 MW-22A Water 11/07/18 11:30 11/08/18 13:13

92406645009 MW-19A Water 11/07/18 13:30 11/08/18 13:13

92406645010 MW-19 Water 11/07/18 14:30 11/08/18 13:13

92406645011 MW-20 Water 11/07/18 15:30 11/08/18 13:13

92406645012 MW-20A Water 11/07/18 11:00 11/08/18 13:13

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

without the written consent of Pace Analytical Services, LLC.
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92406645001 FD-35 EPA 8260B 7 PASI-CSAS

92406645002 TB-32 EPA 8260B 7 PASI-CGAW

92406645003 MW-7A EPA 8260B 7 PASI-CGAW

92406645004 MW-7 EPA 8260B 7 PASI-CGAW

92406645005 MW-21A EPA 8260B 7 PASI-CGAW

92406645006 MW-21 EPA 8260B 7 PASI-CGAW

92406645007 MW-22 EPA 8260B 7 PASI-CGAW

92406645008 MW-22A EPA 8260B 7 PASI-CGAW

92406645009 MW-19A EPA 8260B 7 PASI-CGAW

92406645010 MW-19 EPA 8260B 7 PASI-CGAW

92406645011 MW-20 EPA 8260B 7 PASI-CGAW

92406645012 MW-20A EPA 8260B 7 PASI-CGAW

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
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SUMMARY OF DETECTION

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92406645001 FD-35
cis-1,2-Dichloroethene 3550 ug/L 11/13/18 19:15100EPA 8260B
Trichloroethene 14800 ug/L 11/13/18 19:15 M1100EPA 8260B

92406645003 MW-7A
cis-1,2-Dichloroethene 57.2J ug/L 11/13/18 20:21200EPA 8260B
Trichloroethene 28600 ug/L 11/13/18 20:21 M1200EPA 8260B

92406645004 MW-7
Trichloroethene 86.5 ug/L 11/14/18 16:571.0EPA 8260B

92406645005 MW-21A
Trichloroethene 7130 ug/L 11/14/18 20:2350.0EPA 8260B

92406645006 MW-21
Trichloroethene 12400 ug/L 11/14/18 21:14100EPA 8260B

92406645007 MW-22
Trichloroethene 24300 ug/L 11/14/18 21:31200EPA 8260B

92406645008 MW-22A
cis-1,2-Dichloroethene 73.2J ug/L 11/13/18 19:47100EPA 8260B
Trichloroethene 17300 ug/L 11/13/18 19:47100EPA 8260B

92406645009 MW-19A
cis-1,2-Dichloroethene 3090 ug/L 11/13/18 19:30100EPA 8260B
Trichloroethene 12400 ug/L 11/13/18 19:30100EPA 8260B

92406645010 MW-19
cis-1,2-Dichloroethene 15.6J ug/L 11/13/18 19:1340.0EPA 8260B
Trichloroethene 4590 ug/L 11/13/18 19:1340.0EPA 8260B

92406645011 MW-20
Trichloroethene 22600 ug/L 11/14/18 21:48200EPA 8260B

92406645012 MW-20A
Trichloroethene 16800 ug/L 11/13/18 20:04100EPA 8260B

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

without the written consent of Pace Analytical Services, LLC.
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PROJECT NARRATIVE

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Method:

Client: Wood E&I - Asheville

EPA 8260B

Date: November 15, 2018

Description: 8260 MSV Low Level

General Information:
12 samples were analyzed for EPA 8260B.  All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 441803
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92406645003

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2425883)

• Trichloroethene
• MSD  (Lab ID: 2425884)

• Trichloroethene

QC Batch: 442054
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92406645001

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MSD  (Lab ID: 2426863)

• Trichloroethene

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

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

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Method:

Client: Wood E&I - Asheville

EPA 8260B

Date: November 15, 2018

Description: 8260 MSV Low Level

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: FD-35 Lab ID: 92406645001 Collected: 11/07/18 00:00 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 3550 ug/L 11/13/18 19:15 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 11/13/18 19:15 156-60-5100 49.0 100
Trichloroethene 14800 ug/L 11/13/18 19:15 79-01-6 M1100 47.0 100
Vinyl chloride ND ug/L 11/13/18 19:15 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 106 % 11/13/18 19:15 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 97 % 11/13/18 19:15 17060-07-070-130 100
Toluene-d8 (S) 106 % 11/13/18 19:15 2037-26-570-130 100

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

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: TB-32 Lab ID: 92406645002 Collected: 11/07/18 00:00 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/12/18 17:41 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 11/12/18 17:41 156-60-51.0 0.49 1
Trichloroethene ND ug/L 11/12/18 17:41 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 11/12/18 17:41 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 101 % 11/12/18 17:41 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 11/12/18 17:41 17060-07-070-130 1
Toluene-d8 (S) 107 % 11/12/18 17:41 2037-26-570-130 1

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-7A Lab ID: 92406645003 Collected: 11/06/18 13:50 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 57.2J ug/L 11/13/18 20:21 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 11/13/18 20:21 156-60-5200 98.0 200
Trichloroethene 28600 ug/L 11/13/18 20:21 79-01-6 M1200 94.0 200
Vinyl chloride ND ug/L 11/13/18 20:21 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 103 % 11/13/18 20:21 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 96 % 11/13/18 20:21 17060-07-070-130 200
Toluene-d8 (S) 103 % 11/13/18 20:21 2037-26-570-130 200

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-7 Lab ID: 92406645004 Collected: 11/06/18 15:25 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/14/18 16:57 156-59-21.0 0.19 1
trans-1,2-Dichloroethene ND ug/L 11/14/18 16:57 156-60-51.0 0.49 1
Trichloroethene 86.5 ug/L 11/14/18 16:57 79-01-61.0 0.47 1
Vinyl chloride ND ug/L 11/14/18 16:57 75-01-41.0 0.62 1
Surrogates
4-Bromofluorobenzene (S) 102 % 11/14/18 16:57 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 96 % 11/14/18 16:57 17060-07-070-130 1
Toluene-d8 (S) 106 % 11/14/18 16:57 2037-26-570-130 1

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-21A Lab ID: 92406645005 Collected: 11/06/18 16:55 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/14/18 20:23 156-59-250.0 9.5 50
trans-1,2-Dichloroethene ND ug/L 11/14/18 20:23 156-60-550.0 24.5 50
Trichloroethene 7130 ug/L 11/14/18 20:23 79-01-650.0 23.5 50
Vinyl chloride ND ug/L 11/14/18 20:23 75-01-450.0 31.0 50
Surrogates
4-Bromofluorobenzene (S) 101 % 11/14/18 20:23 460-00-470-130 50
1,2-Dichloroethane-d4 (S) 95 % 11/14/18 20:23 17060-07-070-130 50
Toluene-d8 (S) 105 % 11/14/18 20:23 2037-26-570-130 50

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-21 Lab ID: 92406645006 Collected: 11/07/18 09:20 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/14/18 21:14 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 11/14/18 21:14 156-60-5100 49.0 100
Trichloroethene 12400 ug/L 11/14/18 21:14 79-01-6100 47.0 100
Vinyl chloride ND ug/L 11/14/18 21:14 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 11/14/18 21:14 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 96 % 11/14/18 21:14 17060-07-070-130 100
Toluene-d8 (S) 106 % 11/14/18 21:14 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-22 Lab ID: 92406645007 Collected: 11/07/18 10:30 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/14/18 21:31 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 11/14/18 21:31 156-60-5200 98.0 200
Trichloroethene 24300 ug/L 11/14/18 21:31 79-01-6200 94.0 200
Vinyl chloride ND ug/L 11/14/18 21:31 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 101 % 11/14/18 21:31 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 95 % 11/14/18 21:31 17060-07-070-130 200
Toluene-d8 (S) 105 % 11/14/18 21:31 2037-26-570-130 200

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-22A Lab ID: 92406645008 Collected: 11/07/18 11:30 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 73.2J ug/L 11/13/18 19:47 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 11/13/18 19:47 156-60-5100 49.0 100
Trichloroethene 17300 ug/L 11/13/18 19:47 79-01-6100 47.0 100
Vinyl chloride ND ug/L 11/13/18 19:47 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 11/13/18 19:47 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 94 % 11/13/18 19:47 17060-07-070-130 100
Toluene-d8 (S) 107 % 11/13/18 19:47 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-19A Lab ID: 92406645009 Collected: 11/07/18 13:30 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 3090 ug/L 11/13/18 19:30 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 11/13/18 19:30 156-60-5100 49.0 100
Trichloroethene 12400 ug/L 11/13/18 19:30 79-01-6100 47.0 100
Vinyl chloride ND ug/L 11/13/18 19:30 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 104 % 11/13/18 19:30 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 99 % 11/13/18 19:30 17060-07-070-130 100
Toluene-d8 (S) 107 % 11/13/18 19:30 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-19 Lab ID: 92406645010 Collected: 11/07/18 14:30 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene 15.6J ug/L 11/13/18 19:13 156-59-240.0 7.6 40
trans-1,2-Dichloroethene ND ug/L 11/13/18 19:13 156-60-540.0 19.6 40
Trichloroethene 4590 ug/L 11/13/18 19:13 79-01-640.0 18.8 40
Vinyl chloride ND ug/L 11/13/18 19:13 75-01-440.0 24.8 40
Surrogates
4-Bromofluorobenzene (S) 102 % 11/13/18 19:13 460-00-470-130 40
1,2-Dichloroethane-d4 (S) 98 % 11/13/18 19:13 17060-07-070-130 40
Toluene-d8 (S) 106 % 11/13/18 19:13 2037-26-570-130 40

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-20 Lab ID: 92406645011 Collected: 11/07/18 15:30 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/14/18 21:48 156-59-2200 38.0 200
trans-1,2-Dichloroethene ND ug/L 11/14/18 21:48 156-60-5200 98.0 200
Trichloroethene 22600 ug/L 11/14/18 21:48 79-01-6200 94.0 200
Vinyl chloride ND ug/L 11/14/18 21:48 75-01-4200 124 200
Surrogates
4-Bromofluorobenzene (S) 104 % 11/14/18 21:48 460-00-470-130 200
1,2-Dichloroethane-d4 (S) 99 % 11/14/18 21:48 17060-07-070-130 200
Toluene-d8 (S) 106 % 11/14/18 21:48 2037-26-570-130 200

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Sample: MW-20A Lab ID: 92406645012 Collected: 11/07/18 11:00 Received: 11/08/18 13:13 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260B8260 MSV Low Level

cis-1,2-Dichloroethene ND ug/L 11/13/18 20:04 156-59-2100 19.0 100
trans-1,2-Dichloroethene ND ug/L 11/13/18 20:04 156-60-5100 49.0 100
Trichloroethene 16800 ug/L 11/13/18 20:04 79-01-6100 47.0 100
Vinyl chloride ND ug/L 11/13/18 20:04 75-01-4100 62.0 100
Surrogates
4-Bromofluorobenzene (S) 101 % 11/13/18 20:04 460-00-470-130 100
1,2-Dichloroethane-d4 (S) 95 % 11/13/18 20:04 17060-07-070-130 100
Toluene-d8 (S) 105 % 11/13/18 20:04 2037-26-570-130 100

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

441793
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92406645002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2425825
Associated Lab Samples: 92406645002

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 11/12/18 10:490.19
trans-1,2-Dichloroethene ug/L ND 1.0 11/12/18 10:490.49
Trichloroethene ug/L ND 1.0 11/12/18 10:490.47
Vinyl chloride ug/L ND 1.0 11/12/18 10:490.62
1,2-Dichloroethane-d4 (S) % 98 70-130 11/12/18 10:49
4-Bromofluorobenzene (S) % 102 70-130 11/12/18 10:49
Toluene-d8 (S) % 109 70-130 11/12/18 10:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2425826LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 50.750 101 70-130
trans-1,2-Dichloroethene ug/L 53.950 108 70-130
Trichloroethene ug/L 51.950 104 70-130
Vinyl chloride ug/L 52.250 104 70-131
1,2-Dichloroethane-d4 (S) % 102 70-130
4-Bromofluorobenzene (S) % 98 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2426693MATRIX SPIKE SAMPLE:
MSSpike

Result
92406738002

cis-1,2-Dichloroethene ug/L 20.220 101 77-141ND
trans-1,2-Dichloroethene ug/L 20.520 102 76-146ND
Trichloroethene ug/L 21.020 105 77-147ND
Vinyl chloride ug/L 19.320 96 70-156ND
1,2-Dichloroethane-d4 (S) % 91 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92406738003
2426692SAMPLE DUPLICATE:

cis-1,2-Dichloroethene ug/L ND 30ND
trans-1,2-Dichloroethene ug/L ND 30ND
Trichloroethene ug/L ND 30ND
Vinyl chloride ug/L ND 30ND

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92406738003
2426692SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) % 88 895
4-Bromofluorobenzene (S) % 104 0104
Toluene-d8 (S) % 111 2108

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

441803
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92406645003, 92406645008, 92406645009, 92406645010, 92406645012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2425881
Associated Lab Samples: 92406645003, 92406645008, 92406645009, 92406645010, 92406645012

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 11/13/18 11:530.19
trans-1,2-Dichloroethene ug/L ND 1.0 11/13/18 11:530.49
Trichloroethene ug/L ND 1.0 11/13/18 11:530.47
Vinyl chloride ug/L ND 1.0 11/13/18 11:530.62
1,2-Dichloroethane-d4 (S) % 98 70-130 11/13/18 11:53
4-Bromofluorobenzene (S) % 103 70-130 11/13/18 11:53
Toluene-d8 (S) % 108 70-130 11/13/18 11:53

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2425882LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 49.950 100 70-130
trans-1,2-Dichloroethene ug/L 53.150 106 70-130
Trichloroethene ug/L 51.650 103 70-130
Vinyl chloride ug/L 50.750 101 70-131
1,2-Dichloroethane-d4 (S) % 96 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2425883MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92406645003

2425884

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 4000 100 77-14197 2 30400057.2J 4050 3950
trans-1,2-Dichloroethene ug/L 4000 105 76-146103 2 304000ND 4220 4130
Trichloroethene ug/L M14000 170 77-147200 3 30400028600 35400 36600
Vinyl chloride ug/L 4000 92 70-15688 4 304000ND 3690 3530
1,2-Dichloroethane-d4 (S) % 86 70-13089
4-Bromofluorobenzene (S) % 98 70-130101
Toluene-d8 (S) % 96 70-13098

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

442054
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92406645001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2426860
Associated Lab Samples: 92406645001

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 11/13/18 17:020.19
trans-1,2-Dichloroethene ug/L ND 1.0 11/13/18 17:020.49
Trichloroethene ug/L ND 1.0 11/13/18 17:020.47
Vinyl chloride ug/L ND 1.0 11/13/18 17:020.62
1,2-Dichloroethane-d4 (S) % 87 70-130 11/13/18 17:02
4-Bromofluorobenzene (S) % 102 70-130 11/13/18 17:02
Toluene-d8 (S) % 108 70-130 11/13/18 17:02

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2426861LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 49.850 100 70-130
trans-1,2-Dichloroethene ug/L 48.950 98 70-130
Trichloroethene ug/L 53.650 107 70-130
Vinyl chloride ug/L 47.550 95 70-131
1,2-Dichloroethane-d4 (S) % 94 70-130
4-Bromofluorobenzene (S) % 100 70-130
Toluene-d8 (S) % 94 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2426862MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92406645001

2426863

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 2000 83 77-141105 8 3020003550 5210 5650
trans-1,2-Dichloroethene ug/L 2000 96 76-146111 14 302000ND 1920 2220
Trichloroethene ug/L M12000 137 77-147197 7 30200014800 17500 18800
Vinyl chloride ug/L 2000 82 70-15696 16 302000ND 1630 1910
1,2-Dichloroethane-d4 (S) % 88 70-13087
4-Bromofluorobenzene (S) % 99 70-130100
Toluene-d8 (S) % 97 70-13099

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

without the written consent of Pace Analytical Services, LLC.Date: 11/15/2018 05:10 PM

Pace Analytical Services, LLC
9800 Kincey Ave.  Suite 100

Huntersville, NC 28078
(704)875-9092
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

442323
EPA 8260B

EPA 8260B
8260 MSV Low Level

Associated Lab Samples: 92406645004, 92406645005, 92406645006, 92406645007, 92406645011

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2427966
Associated Lab Samples: 92406645004, 92406645005, 92406645006, 92406645007, 92406645011

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 11/14/18 13:490.19
trans-1,2-Dichloroethene ug/L ND 1.0 11/14/18 13:490.49
Trichloroethene ug/L ND 1.0 11/14/18 13:490.47
Vinyl chloride ug/L ND 1.0 11/14/18 13:490.62
1,2-Dichloroethane-d4 (S) % 93 70-130 11/14/18 13:49
4-Bromofluorobenzene (S) % 104 70-130 11/14/18 13:49
Toluene-d8 (S) % 108 70-130 11/14/18 13:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2427967LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 49.650 99 70-130
trans-1,2-Dichloroethene ug/L 51.750 103 70-130
Trichloroethene ug/L 52.950 106 70-130
Vinyl chloride ug/L 43.350 87 70-131
1,2-Dichloroethane-d4 (S) % 94 70-130
4-Bromofluorobenzene (S) % 95 70-130
Toluene-d8 (S) % 98 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2427968MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92406701015

2427969

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 100 103 77-141106 3 30100ND 106 109
trans-1,2-Dichloroethene ug/L 100 110 76-146113 3 30100ND 110 113
Trichloroethene ug/L 100 113 77-147120 6 30100ND 113 120
Vinyl chloride ug/L 100 95 70-156100 5 30100ND 94.6 99.6
1,2-Dichloroethane-d4 (S) % 97 70-13096
4-Bromofluorobenzene (S) % 98 70-13099
Toluene-d8 (S) % 99 70-130100
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QUALIFIERS

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
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.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92406645
CTS OF ASHEVILLE

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

92406645001 442054FD-35 EPA 8260B

92406645002 441793TB-32 EPA 8260B

92406645003 441803MW-7A EPA 8260B

92406645004 442323MW-7 EPA 8260B
92406645005 442323MW-21A EPA 8260B
92406645006 442323MW-21 EPA 8260B
92406645007 442323MW-22 EPA 8260B

92406645008 441803MW-22A EPA 8260B
92406645009 441803MW-19A EPA 8260B
92406645010 441803MW-19 EPA 8260B

92406645011 442323MW-20 EPA 8260B

92406645012 441803MW-20A EPA 8260B
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March 19, 2019

LIMS USE: FR - SUSAN AVRITT
LIMS OBJECT ID: 92421040

92421040
Project:
Pace Project No.:

RE:

Susan Avritt
Wood E&S
1308 Patton Avenue
Asheville, NC 28806

CTS of Asheville

Dear Susan Avritt:
Enclosed are the analytical results for sample(s) received by the laboratory on March 13, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

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

Sincerely,

Taylor Ezell
taylor.ezell@pacelabs.com

Project Manager
(704)875-9092

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

92421040
CTS of Asheville

Charlotte Certification IDs
9800 Kincey Ave. Ste 100, Huntersville, NC 28078
Louisiana/NELAP Certification # LA170028
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
Virginia/VELAP Certification #: 460221
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SAMPLE SUMMARY

Pace Project No.:
Project:

92421040
CTS of Asheville

Lab ID Sample ID Matrix Date Collected Date Received

92421040001 MW-21 Water 03/11/19 11:15 03/13/19 09:40

92421040002 GW-132-48 Water 03/11/19 14:10 03/13/19 09:40

92421040003 GW-132-58 Water 03/11/19 15:30 03/13/19 09:40

92421040004 GW-131-59 Water 03/11/19 17:20 03/13/19 09:40

92421040005 FD-37 Water 03/11/19 00:00 03/13/19 09:40

92421040006 GW-121-45 Water 03/12/19 12:10 03/13/19 09:40

92421040007 GW-122-46 Water 03/12/19 14:40 03/13/19 09:40

92421040008 MW-21A Water 03/12/19 16:40 03/13/19 09:40

92421040009 TB-34 Water 03/12/19 00:00 03/13/19 09:40
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

92421040
CTS of Asheville

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

92421040001 MW-21 EPA 8260D 7 PASI-CNSCQ

92421040002 GW-132-48 EPA 8260D 7 PASI-CNSCQ

92421040003 GW-132-58 EPA 8260D 7 PASI-CNSCQ

92421040004 GW-131-59 EPA 8260D 7 PASI-CNSCQ

92421040005 FD-37 EPA 8260D 7 PASI-CNSCQ

92421040006 GW-121-45 EPA 8260D 7 PASI-CNSCQ

92421040007 GW-122-46 EPA 8260D 7 PASI-CNSCQ

92421040008 MW-21A EPA 8260D 7 PASI-CNSCQ

92421040009 TB-34 EPA 8260D 7 PASI-CSAS
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SUMMARY OF DETECTION

Pace Project No.:
Project:

92421040
CTS of Asheville

Parameters AnalyzedResult
Lab Sample ID 

Report Limit QualifiersUnitsMethod
Client Sample ID

92421040001 MW-21
Trichloroethene 4.1 ug/L 03/15/19 18:091.0EPA 8260D

92421040002 GW-132-48
Trichloroethene 1610 ug/L 03/15/19 19:59 M112.5EPA 8260D

92421040003 GW-132-58
Trichloroethene 160 ug/L 03/15/19 18:271.0EPA 8260D

92421040005 FD-37
Trichloroethene 12.7 ug/L 03/15/19 19:041.0EPA 8260D

92421040008 MW-21A
Trichloroethene 44900 ug/L 03/15/19 20:17400EPA 8260D
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PROJECT NARRATIVE

Pace Project No.:
Project:

92421040
CTS of Asheville

Method:

Client: Wood E&I - Asheville

EPA 8260D

Date: March 19, 2019

Description: 8260D MSV Low Level

General Information:
9 samples were analyzed for EPA 8260D.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

QC Batch: 463621
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s):  92421040002

M1: Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.
• MS  (Lab ID: 2522217)

• Trichloroethene
• MSD  (Lab ID: 2522218)

• Trichloroethene

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: MW-21 Lab ID: 92421040001 Collected: 03/11/19 11:15 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 18:09 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 18:09 156-60-51.0 0.25 1
Trichloroethene 4.1 ug/L 03/15/19 18:09 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 18:09 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 102 % 03/15/19 18:09 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 94 % 03/15/19 18:09 17060-07-070-130 1
Toluene-d8 (S) 105 % 03/15/19 18:09 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: GW-132-48 Lab ID: 92421040002 Collected: 03/11/19 14:10 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 19:59 156-59-212.5 3.6 12.5
trans-1,2-Dichloroethene ND ug/L 03/15/19 19:59 156-60-512.5 3.2 12.5
Trichloroethene 1610 ug/L 03/15/19 19:59 79-01-6 M112.5 2.8 12.5
Vinyl chloride ND ug/L 03/15/19 19:59 75-01-412.5 3.0 12.5
Surrogates
4-Bromofluorobenzene (S) 99 % 03/15/19 19:59 460-00-470-130 12.5
1,2-Dichloroethane-d4 (S) 100 % 03/15/19 19:59 17060-07-070-130 12.5
Toluene-d8 (S) 105 % 03/15/19 19:59 2037-26-570-130 12.5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: GW-132-58 Lab ID: 92421040003 Collected: 03/11/19 15:30 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 18:27 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 18:27 156-60-51.0 0.25 1
Trichloroethene 160 ug/L 03/15/19 18:27 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 18:27 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 101 % 03/15/19 18:27 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 97 % 03/15/19 18:27 17060-07-070-130 1
Toluene-d8 (S) 106 % 03/15/19 18:27 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: GW-131-59 Lab ID: 92421040004 Collected: 03/11/19 17:20 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 18:46 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 18:46 156-60-51.0 0.25 1
Trichloroethene ND ug/L 03/15/19 18:46 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 18:46 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 102 % 03/15/19 18:46 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/15/19 18:46 17060-07-070-130 1
Toluene-d8 (S) 106 % 03/15/19 18:46 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: FD-37 Lab ID: 92421040005 Collected: 03/11/19 00:00 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 19:04 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 19:04 156-60-51.0 0.25 1
Trichloroethene 12.7 ug/L 03/15/19 19:04 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 19:04 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 102 % 03/15/19 19:04 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 94 % 03/15/19 19:04 17060-07-070-130 1
Toluene-d8 (S) 105 % 03/15/19 19:04 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: GW-121-45 Lab ID: 92421040006 Collected: 03/12/19 12:10 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 19:22 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 19:22 156-60-51.0 0.25 1
Trichloroethene ND ug/L 03/15/19 19:22 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 19:22 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 100 % 03/15/19 19:22 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/15/19 19:22 17060-07-070-130 1
Toluene-d8 (S) 105 % 03/15/19 19:22 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: GW-122-46 Lab ID: 92421040007 Collected: 03/12/19 14:40 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 19:41 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/15/19 19:41 156-60-51.0 0.25 1
Trichloroethene ND ug/L 03/15/19 19:41 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/15/19 19:41 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 101 % 03/15/19 19:41 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 98 % 03/15/19 19:41 17060-07-070-130 1
Toluene-d8 (S) 105 % 03/15/19 19:41 2037-26-570-130 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: MW-21A Lab ID: 92421040008 Collected: 03/12/19 16:40 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/15/19 20:17 156-59-2400 116 400
trans-1,2-Dichloroethene ND ug/L 03/15/19 20:17 156-60-5400 102 400
Trichloroethene 44900 ug/L 03/15/19 20:17 79-01-6400 88.0 400
Vinyl chloride ND ug/L 03/15/19 20:17 75-01-4400 96.8 400
Surrogates
4-Bromofluorobenzene (S) 104 % 03/15/19 20:17 460-00-470-130 400
1,2-Dichloroethane-d4 (S) 95 % 03/15/19 20:17 17060-07-070-130 400
Toluene-d8 (S) 105 % 03/15/19 20:17 2037-26-570-130 400
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ANALYTICAL RESULTS

Pace Project No.:
Project:

92421040
CTS of Asheville

Sample: TB-34 Lab ID: 92421040009 Collected: 03/12/19 00:00 Received: 03/13/19 09:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualMDLLimit
Report

Analytical Method: EPA 8260D8260D MSV Low Level

cis-1,2-Dichloroethene ND ug/L 03/14/19 19:18 156-59-21.0 0.29 1
trans-1,2-Dichloroethene ND ug/L 03/14/19 19:18 156-60-51.0 0.25 1
Trichloroethene ND ug/L 03/14/19 19:18 79-01-61.0 0.22 1
Vinyl chloride ND ug/L 03/14/19 19:18 75-01-41.0 0.24 1
Surrogates
4-Bromofluorobenzene (S) 101 % 03/14/19 19:18 460-00-470-130 1
1,2-Dichloroethane-d4 (S) 101 % 03/14/19 19:18 17060-07-070-130 1
Toluene-d8 (S) 104 % 03/14/19 19:18 2037-26-570-130 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

92421040
CTS of Asheville

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

463391
EPA 8260D

EPA 8260D
8260D MSV Low Level

Associated Lab Samples: 92421040009

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2521278
Associated Lab Samples: 92421040009

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 03/14/19 16:450.29
trans-1,2-Dichloroethene ug/L ND 1.0 03/14/19 16:450.25
Trichloroethene ug/L ND 1.0 03/14/19 16:450.22
Vinyl chloride ug/L ND 1.0 03/14/19 16:450.24
1,2-Dichloroethane-d4 (S) % 100 70-130 03/14/19 16:45
4-Bromofluorobenzene (S) % 100 70-130 03/14/19 16:45
Toluene-d8 (S) % 106 70-130 03/14/19 16:45

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2521279LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 51.650 103 70-130
trans-1,2-Dichloroethene ug/L 51.250 102 70-130
Trichloroethene ug/L 53.050 106 70-130
Vinyl chloride ug/L 57.250 114 70-131
1,2-Dichloroethane-d4 (S) % 99 70-130
4-Bromofluorobenzene (S) % 101 70-130
Toluene-d8 (S) % 96 70-130

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

2521281MATRIX SPIKE SAMPLE:
MSSpike

Result
92421097002

cis-1,2-Dichloroethene ug/L 21.220 106 70-141ND
trans-1,2-Dichloroethene ug/L 21.620 108 70-146ND
Trichloroethene ug/L 21.820 109 70-147ND
Vinyl chloride ug/L 25.520 128 70-156ND
1,2-Dichloroethane-d4 (S) % 91 70-130
4-Bromofluorobenzene (S) % 96 70-130
Toluene-d8 (S) % 99 70-130

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92421097001
2521280SAMPLE DUPLICATE:

cis-1,2-Dichloroethene ug/L ND 30ND
trans-1,2-Dichloroethene ug/L ND 30ND
Trichloroethene ug/L ND 30ND
Vinyl chloride ug/L ND 30ND

REPORT OF LABORATORY ANALYSIS
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92421040
CTS of Asheville

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92421097001
2521280SAMPLE DUPLICATE:

1,2-Dichloroethane-d4 (S) % 99 2101
4-Bromofluorobenzene (S) % 99 198
Toluene-d8 (S) % 103 1104

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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Pace Analytical Services, LLC
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

92421040
CTS of Asheville

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

463621
EPA 8260D

EPA 8260D
8260D MSV Low Level

Associated Lab Samples: 92421040001, 92421040002, 92421040003, 92421040004, 92421040005, 92421040006, 92421040007,
92421040008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2522215
Associated Lab Samples: 92421040001, 92421040002, 92421040003, 92421040004, 92421040005, 92421040006, 92421040007,

92421040008

Matrix: Water

AnalyzedMDL

cis-1,2-Dichloroethene ug/L ND 1.0 03/15/19 14:470.29
trans-1,2-Dichloroethene ug/L ND 1.0 03/15/19 14:470.25
Trichloroethene ug/L ND 1.0 03/15/19 14:470.22
Vinyl chloride ug/L ND 1.0 03/15/19 14:470.24
1,2-Dichloroethane-d4 (S) % 93 70-130 03/15/19 14:47
4-Bromofluorobenzene (S) % 101 70-130 03/15/19 14:47
Toluene-d8 (S) % 107 70-130 03/15/19 14:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2522216LABORATORY CONTROL SAMPLE:
LCSSpike

cis-1,2-Dichloroethene ug/L 54.950 110 70-130
trans-1,2-Dichloroethene ug/L 58.950 118 70-130
Trichloroethene ug/L 59.950 120 70-130
Vinyl chloride ug/L 60.550 121 70-131
1,2-Dichloroethane-d4 (S) % 103 70-130
4-Bromofluorobenzene (S) % 98 70-130
Toluene-d8 (S) % 95 70-130

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2522217MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

92421040002

2522218

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

cis-1,2-Dichloroethene ug/L 250 121 70-141119 1 30250ND 302 297
trans-1,2-Dichloroethene ug/L 250 128 70-146127 1 30250ND 321 318
Trichloroethene ug/L M1250 186 70-147202 2 302501610 2070 2110
Vinyl chloride ug/L 250 133 70-156132 1 30250ND 334 331
1,2-Dichloroethane-d4 (S) % 108 70-130107
4-Bromofluorobenzene (S) % 98 70-130100
Toluene-d8 (S) % 99 70-13099
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#=QL#

QUALIFIERS

Pace Project No.:
Project:

92421040
CTS of Asheville

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
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.
Acid preservation may not be appropriate for 2 Chloroethylvinyl ether.
A separate vial preserved to a pH of 4-5 is recommended in SW846 Chapter 4 for the analysis of Acrolein and Acrylonitrile by EPA
Method 8260.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
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

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

92421040
CTS of Asheville

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

92421040001 463621MW-21 EPA 8260D
92421040002 463621GW-132-48 EPA 8260D
92421040003 463621GW-132-58 EPA 8260D
92421040004 463621GW-131-59 EPA 8260D
92421040005 463621FD-37 EPA 8260D
92421040006 463621GW-121-45 EPA 8260D
92421040007 463621GW-122-46 EPA 8260D
92421040008 463621MW-21A EPA 8260D

92421040009 463391TB-34 EPA 8260D
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CTS of Asheville, Inc. Superfund Site  
ISCO Treatability Study Evaluation Report 
Wood Project 6252-16-2012 
May 3, 2019   
  

 

APPENDIX D 
SOIL BORING LOGS



0-5
70%

5-10
80%

10-15
95%

15-20
95%

20-25
100%

25-30
95%

30-35
75%

35-40
100%

40-45
50%

45-50
100%

Reddish Brown to Brown, Sandy SILT, Trace Mica and Coarse Sand (Possible Fill)

Red, Silty SAND, Moist
Red to Reddish Brown, Fine to Medium SAND, Moist, Little/Some Silt (Relict
Structure/Foliation Apparent at 8 feet)

Brown, Micaceous, Fine to Medium Sandy SILT, Slightly Moist, Little/Some Silt

Reddish Brown, Slightly Micaceous, Fine to Medium SAND, Moist, Little/Some Silt

Brown, Micaceous, Fine to Medium SAND, Moist, Foliated, Trace Coarse Sand and Gravel
(Weathered Rock)

Brown, Fine to Medium SAND, Moist, Little/Some Silt, Little Mica, Mostly Massive
Appearance

38.2'-38.7': Potassium Permanganate Staining

43.3'-46.6': Potassium Permanganate Staining
44.2': Potassium Permanganate Emplacement (0.8' Thick)

Geoprobe refusal at 50 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-121
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
75%
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85%

10-15
85%

15-20
80%

20-25
95%

25-30
100%

30-35
100%

35-40
90%

40-45
100%

45-48
100%

Gravel
Red, Silty Clayey SAND, Moist, Trace Coarse Sand (Possible Fill)

Red to Reddish Brown, Fine to Medium SAND, Slightly Moist, Little/Some Sand, Little Mica,
Slight Relict Structure

Reddish Brown to Brown, Micaceous, Silty Fine to Medium SAND, Moist, Little/Some Silt,
Foliated

Reddish Brown, Fine to Medium SAND, Moist, Little/Some Silt, Little Mica, Massive
Appearance with Some Dark Mineral Weathering

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Slight Foliation

29.7 to 29.9 feet - Quartz Vein (Coarse Sand to Gravel), Wet
Brown to Dark Brown, Highly Micaceous, Fine to Medium SAND, Moist, Little/Some Silt,
Zones of Coarse Sandy Gravel (Weathered Rock from 34 to 35 feet)

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Massive Appearance
with Some Dark Mineral Weathering

43.7'-47.8': Potassium Permanganate Staining
44.2': Potassium Permanganate Emplacement (0.01' Thick)

Geoprobe refusal at 48 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-122
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
50%

5-10
90%

10-15
90%

15-20
80%

20-25
80%

25-30
90%

30-35
80%

35-40
100%

40-45
90%

45-48
100%

Gravel
Red, Clayey Sandy SILT, Moist, Trace Mica

Red, Silty SAND, Slightly Moist, Trace Mica

Reddish Brown, Micaceous, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Mostly
Massive Appearance with Zones of Relict Structure Apparent

Brown to Dark Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Layered
with Zones of Kaolin and Quartz from 33 to 35 feet

Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Massive Appearance

Dark Brown, Micaceous, Fine to Medium SAND, Moist, Some Silt, Foliated
Brown, Fine to Medium SAND, Moist (Wet at top of Liner), Little Silt, Little Mica

44-44.3 Quartz/Kaolin Layer (Quartz up to 1 inch Diameter)

46.8-48 Quartz/Kaolin Layer, Wet (Quartz up to 1 inch Diameter)
Geoprobe refusal at 48 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-123
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
50%

5-10
70%

10-15
75%

15-20
90%

20-25
90%

25-30
90%

30-35
90%

35-40
90%

40-44
100%

Gravel
Red, Clayey Sandy SILT, Moist, Trace Mica and Gravel (Possible Fill)

Red, Silty SAND, Slightly Moist, Some Mica, Trace Relict Structure

Red to Reddish Brown, Micaceous, Fine to Medium SAND, Slightly Moist, Little/Some Silt,
Massive Appearance, Trace Relict Structure and Dark Mineral Weathering

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Massive Appearance
with Dark Mineral Weathering

34.8'-38.0': Potassium Permanganate Staining
36.5': Potassium Permanganate Emplacement (0.03' Thick)

Geoprobe refusal at 44 feet

2414 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-124
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
50%

5-10
80%

10-15
85%

15-20
100%

20-25
95%

25-30
100%

30-35
80%

35-40
80%

40-45
90%

45-48
100%

Gravel
Brown to Red, Clayey Sandy SILT, Moist, Trace Gravel (Possible Fill)

Red, Silty SAND, Slightly Moist, Little Mica, Massive with Trace Dark Mineral Weathering

Red to Reddish Brown, Micaceous, Fine to Medium SAND, Slightly Moist, Little/Some Silt,
Massive Appearance

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Mostly Massive with
Zones of Slight Foliation

30.0'-37.0': Potassium Permanganate Staining

32.3': Potassium Permanganate Emplacement (0.08' Thick)

Orangish Brown to Dark Brown, Fine to Medium SAND, Little/Some Silt, Moist,
Quartz/Kaolin Rich
Dark Brown, Micaceous, Fine to Medium SAND, Moist, Little Silt, Massive Appearance with
Dark Mineral Weathering

Geoprobe refusal at 48 feet

2414 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-125
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:
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90%

15-20
95%

20-25
95%

25-30
100%

30-35
70%

35-40
90%

40-45
90%

45-48
100%

Gravel
Reddish Brown, Clayey Sandy SILT, Moist, Trace Gravel (Possible Fill)

Reddish Brown to Brown, Silty SAND, Moist
Reddish Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Some Mica,
Massive with Dark Mineral Weathering

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Mostly Massive
Appearance with Dark Mineral Weathering

Geoprobe refusal at 48 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-126
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:
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85%

10-15
90%

15-20
90%

20-25
95%

25-30
95%

30-35
95%

35-40
100%

40-45
100%

Asphalt/Gravel
Reddish Brown, Sandy SILT, Moist, Trace Mica
0.8-1.1 Asphalt
Reddish Brown to Brown, Clayey Sandy SILT, Moist, Little Gravel Zones (Possible Fill)

Reddish Brown to Brown, Silty Fine to Medium SAND, Slightly Mosit, Massive Appearance
with Dark Mineral Weathering

Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Little/Some Mica, Mostly
Massive Appearance with Some Slight Layering

33.6'-39.0': Potassium Permanganate Staining

Geoprobe refusal at 45 feet

2414 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/17/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-127
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
30%

5-10
80%

10-15
80%

15-20
90%

20-25
100%

25-30
100%

30-35
100%

35-40
100%

40-45
70%

Asphalt
Grayish Brown, Silty SAND, Some Gravel
Red, Fine Sandy SILT, Moist, Trace Gravel, Possible Fill

Light Yellowish Brown, Silty Fine to Medium SAND, Moist, Trace Mica, Mostly Massive with
Trace Black Mineral Weathering

29.2'-30.8': Potassium Permanganate Staining

42.6'-43.4': Potassium Permanganate Staining

Geoprobe refusal at 45 feet

2413 ft.
S. Avritt

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/18/2018

6252162012
R. Clark

Project:
Location:

Boring ID: SB-128
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
65%

5-10
85%

10-15
95%

15-20
85%

20-25
100%

25-30
100%

30-35
80%

35-40
100%

40-45
85%

45-50
85%

50-55
35%

Asphalt
Red, Fine Sandy SILT, Some Gravel/Quartz, Possible Fill

Reddish Brown to Light Brown, Silty Fine to Medium SAND, Moist, Massive

Light Reddish Brown, Silty Fine to Medium SAND, Moist, Massive

Light Yellowish Brown to Light Reddish Brown, Silty Fine to Medium SAND, Moist, Massive

28.6'-28.7': Potassium Permanganate Staining

33.9'-34.4': Potassium Permanganate Staining

38.7'-39.2': Potassium Permanganate Staining

42.8'-43.3': Potassium Permanganate Staining
44.2'-46.4': Potassium Permanganate Staining

Light Yellowish Brown, Silty Fine to Medium SAND, Moist, Trace Dark Mineral Weathering

Geoprobe refusal at 55 feet

2414 ft.
S. Avritt

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/18/2018

6252162012
R. Clark

Project:
Location:

Boring ID: SB-129
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:
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10-15
90%

15-20
75%

20-25
60%

25-30
100%

30-35
100%

35-40
60%

40-45
100%

45-50
90%

Asphalt
Red, Fine Sandy SILT, Some Gravel, Possible Fill

Red to Reddish Brown, Silty Fine to Medium SAND, Moist, Massive, Trace Structure

Light Yellowish Brown, Silty Fine to Medium SAND, Moist, Massive, Trace Structure

Geoprobe refusal at 50 feet

2414 ft.
S. Avritt

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/18/2018

6252162012
R. Clark

Project:
Location:

Boring ID: SB-130
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
60%

5-10
80%

10-15
85%

15-20
85%

20-25
100%

25-30
90%

30-35
80%

35-40
90%

40-45
90%

45-50
100%

50-55
85%

55-60
100%

60-62
100%

Asphalt
Red, Silty Fine SAND, Some Gravel, Possible Fill
1.5-1.8 Quartz Seam
Red, Fine Sandy SILT, Moist, Some Gravel, Possible Fill
Red, Silty Fine to Medium SAND, Moist, Massive, Trace Structure

Light Yellowish Brown to Light Reddish Brown, Silty Fine to Medium SAND, Moist, Massive,
Trace Structure, Trace Dark Mineral Weathering

39.8'-44.6': Potassium Permanganate Staining

45.8'-46.3': Potassium Permanganate Staining
45.9'-46.1' Kaolin Rich Zone

52.0'-52.3' Quartz/Kaolin Zone
54.4'-62.5': Potassium Permanganate Staining

Geoprobe refusal at 62.5 feet

2414 ft.
S. Avritt

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/18/2018

6252162012
R. Clark

Project:
Location:

Boring ID: SB-131
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
50%

5-10
70%

10-15
80%

15-20
80%

20-25
85%

25-30
100%

30-35
90%

35-40
80%

40-45
90%

45-50
100%

50-55
75%

55-60
10%

Gravel
Reddish Brown to Brown, Clayey Sandy SILT, Moist (Possible Fill)
Red, Sandy SILT, Moist, Trace Mica, Slightly Moist, Massive Appearance

Reddish Brown, Micaceous, Silty SAND, Slightly Moist, Foliated

Reddish Brown to Brown, Fine to Medium SAND, Slightly Moist to Moist, Trace Mica,
Massive Appearance with Dark Mineral Weathering

Brown, Micaceous, Fine to Medium SAND, Moist, Mostly Massive Appearance with Some
Slight Layering, Dark Mineral Weathering

39.3'-39.8': Potassium Permanganate Staining
40.0'-52.8': Potassium Permanganate Staining

43.7': Potassium Permanganate Emplacement (0.13' Thick)

55.0'-60.0': No Recovery from 55 to 59 feet but Liner is Stained with Potassium
Permanganate

Geoprobe refusal at 60 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/19/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-132
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
60%

5-10
95%

10-15
95%

15-20
95%

20-25
100%

25-30
100%

30-35
95%

35-40
90%

40-45
50%

45-50
90%

50-55
35%

55-60
80%

Gravel
Reddish Brown to Brown, Clayey Sandy SILT, Moist, Trace Gravel (Possible Fill)
Red, Sandy SILT, Moist, Trace to Some Mica, Massive Appearance

Reddish Brown, Micaceous, Silty SAND, Slightly Moist, Layered to Foliated

Reddish Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt,  Little/Some Mica,
Massive Apperance with Dark Mineral Weathering

Brown, Micaceous, Fine to Medium SAND, Moist, Little/Some Silt, Massive Appearance
with Dark Mineral Weathering, Some Slight Layering

43.9'-46.0': Potassium Permanganate Staining

Geoprobe refusal at 60 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/19/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-133
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
60%

5-10
95%

10-15
95%

15-20
95%

20-25
100%

25-30
100%

30-35
95%

35-40
90%

40-45
50%

45-50
90%

50-55
35%

55-60
80%

Asphalt/Gravel
Reddish Brown to Brown, Clayey Sandy SILT, Moist, Trace Gravel (Possible Fill)

Red, Sandy SILT, Moist, Trace Mica, Quartz Rich Zone at 7.3 to 7.5 feet

Red, Silty SAND, Slightly Moist, Trace Mica, Massive Appearance
Brown to Reddish Brown, Micaceous, Fine to Medium SAND, Slightly Moist, Little/Some
Silt, Mostly Massive with Dark Mineral Weathering (Moist at 20 feet)

57.8'-60.0': Potassium Permanganate Staining (to the bottom of the liner)
58.3': Potassium Permanganate Emplacement (0.04' Thick)
Geoprobe refusal at 60 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/19/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-134
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:



0-5
60%

5-10
90%

10-15
80%

15-20
80%

20-25
75%

25-30
75%

30-35
80%

35-40
80%

40-45
80%

45-50
80%

50-55
80%

55-59
90%

Asphalt/Gravel
Reddish Brown to Brown, Clayey Sandy SILT, Moist, Trace Gravel (Possible Fill)
Red, Sandy SILT, Moist, Trace Mica

Red, Silty SAND, Slightly Moist, Little Mica, Massive Appearance
Reddish Brown to Brown, Micaceous, Silty SAND, Slightly Moist, Foliated
Reddish Brown to Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Massive
with Dark Mineral Weathering

Reddish Brown to Brown, Micaceous, Silty SAND, Slightly Moist, Foliated

Reddish Brown to Brown, Fine to Medium SAND, Slightly Moist, Little/Some Silt, Massive
with Dark Mineral Weathering (Moist at 20 feet)

34.0'-35.0': Potassium Permanganate Staining

39.2'-43.3': Potassium Permanganate Staining

58.8'-59.0': Potassium Permanganate Staining (to the bottom of the liner)
Geoprobe refusal at 59 feet

2415 ft.
R. Clark

Cascade Drilling

Direct-Push Technology
Geoprobe 7822DT

12/19/2018

6252162012
S. Avritt

Project:
Location:

Boring ID: SB-135
CTS of Asheville, Inc. Superfund Site

Asheville, North Carolina

Checked By:

Driller:
Boring Method:
Equipment:
Boring Date:

Drilling Company:

Project Number:
Logged By:
Approximate Ground Surface Elevation (feet):

Dan Ferrell (NC 3221)
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Lithologic Description

Wood Environment & Infrastructure Solutions, Inc.
1308 Patton Avenue
Asheville, North Carolina 28806

Remarks:
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APPENDIX E 
WASTE MANIFESTS

















CTS of Asheville, Inc. Superfund Site  
ISCO Treatability Study Evaluation Report 
Wood Project 6252-16-2012 
May 3, 2019   
  

 

APPENDIX F 
PHOTOGRAPHS FROM THE POTASSIUM PERMANGANATE  

DISTRIBUTION EVALUATION 



CTS of Asheville, Inc. Superfund Site 
ISCO Treatability Study Evaluation Report: Appendix F 
Wood Project 6252-16-2012 
May 3, 2019  
 

F-1 

 
 

Photograph No. 1: View of soil core from SB-132 
showing permanganate staining (soil depth is from upper 
right to lower left). 

Location: 235 Mills Gap Road 

Photographer: Susan Avritt (Wood)  Date: December 12, 2018 
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F-2 

 
 

Photograph No. 2: View of granular permanganate 
emplacement at 44.2 feet below ground surface (bgs) in 
soil boring SB-121. 

Location: 235 Mills Gap Road 

Photographer: Susan Avritt (Wood)  Date: December 17, 2018 
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F-3 

 
 

Photograph No. 3: View of light permanganate staining 
from 38.25 to 40 feet bgs in soil boring SB-132. Location: 235 Mills Gap Road 

Photographer: Susan Avritt (Wood)  Date: December 19, 2018 
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F-4 

 
 

Photograph No. 4: View of medium permanganate 
staining from 33.6 to 35 feet bgs in soil boring SB-127. Location: 235 Mills Gap Road 

Photographer: Susan Avritt (Wood)  Date: December 18, 2018 
 




