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1.0   Introduction 

AECOM North Carolina, Inc. (AECOM) is pleased to submit this Site Assessment Report (Report) to 
the North Carolina Department of Transportation (NCDOT).  This report presents the findings of the 
limited soil and groundwater assessment activities conducted by AECOM at the former NCDOT 
Pittsboro Asphalt Site No. 6–48 (Site) located at 240 Sugar Lake Road (SR 1714) in Pittsboro, 
Chatham County, North Carolina (Figure 1.1).  The Site is currently owned by S.T. Wooten Company 
and is used as an asphalt production facility and includes an active laboratory.  Primary objectives of 
the site assessment were to: 

 Perform a fracture trace analysis to determine the orientation of fractures, which can influence 
groundwater and contaminant flow; 

 Confirm presence of diabase dikes reported in the vicinity.  Diabase dikes can act as a 
preferential pathway of contaminants in groundwater due to relatively high fracture densities 
compared to the surrounding country rocks; 

 Evaluate potential volatile organic compound (VOC) source areas including: 

 Former NCDOT Asphalt Testing Laboratory Area; 

 Current Asphalt Testing Laboratory Area;  

 Former Potable Water Well Area; and 

 Septic Tank Percolation Area. 

 Determine the current concentrations and vertical extent of VOCs in groundwater immediately 
down gradient of the former NCDOT asphalt testing laboratory location. 

1.1 Site History  

The NCDOT operated an asphalt testing laboratory at the Site for an unknown period of time and 
used several different solvents at different times throughout its operation including carbon 
tetrachloride, trichloroethene (TCE), and 1,1,1-trichloroethane (1,1,1-TCA) [NCDOT target 
compounds].   

The laboratory location and period of NCDOT laboratory use is unclear.  Figures presented in the 
Corrective Action Plan (CAP) prepared by S&ME, Inc. indicate the NCDOT laboratory was located 
less than 50-feet northeast of groundwater monitoring well 48DW-1 (Figure 1-2).  To help confirm the 
former laboratory location and operational history, AECOM obtained historical aerial photographs from 
the Chatham County Geographic Information Systems Department.  Aerial photographs from April 
1977 are inconclusive and of poor quality, but illustrate several small structures in the area where the 
former NCDOT testing laboratory was purportedly located.  The 1987 aerial photograph illustrates a 
structure in the same approximate location as the current asphalt testing laboratory.  No structures 
were observed near the location designated as the former NCDOT laboratory location.  Copies of the 
aerial photographs are presented in Appendix A.   

In 1989, the NCDOT began assessing former NCDOT asphalt testing laboratories for environmental 
impacts related to their use of chlorinated VOC’s.  A preliminary site survey conducted by the NCDOT 
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at the Site reported the detection of TCE and 1,1,1–TCA in groundwater and carbon tetrachloride in 
soil.  A Comprehensive Site Assessment (CSA) report was submitted to North Carolina Department of 
Environment and Natural Resources (NCDENR) in June 1997 by Geraghty & Miller, Inc. (G&M), for 
NCDOT (G&M CSA Report).  The G&M CSA Report documented soil and groundwater impacted with 
chlorinated hydrocarbons.  In response to these impacts, a CAP was prepared by S&ME, Inc., and 
submitted to NCDENR in September 1999.  The CAP proposed a remediation system network 
including groundwater pump and treat, air sparging, and soil vapor extraction.  The soil and 
groundwater remediation system network was installed at the site in 2002 (Figure 1.2).   

Since the start of corrective action, the areal extent of the TCE plume has been reduced; however, 
TCE concentrations have remained stable in monitoring well MW-1 and the groundwater treatment 
system influent, indicating a persistent source of groundwater impacts.   

1.2 Regional Geology and Hydrogeology 

The site is situated within the east-central portion of North Carolina’s piedmont physiographic region 
which is characterized by differing thicknesses of saprolite overlying a transition zone of partially 
weathered rock (PWR) and fractured bedrock.  This transition zone generally grades into more 
consolidated, less fractured rock with depth.  Piedmont geology predominately consists of 
metamorphic rocks including gneiss, schist, and metamorphosed granitic rocks, which typically occur 
in a series of northeast trending belts.  The Site is located in the Carolina Slate Belt, which consists of 
folded and mildly metamorphosed volcanic and sedimentary rocks.  The local geology of the Site 
consists of felsic metavolcanic rocks (Brown, 1985).  More specifically, bedrock at the Site is 
heterogeneous tuffs of felsic to intermediate composition with lesser interlayers of andesitic to basaltic 
lavas and epiclastic rocks (Bradley et al. 2007).   

Groundwater flow systems in the Piedmont are typically separated into three hydrogeologic zones; 
saprolite, PWR, and bedrock.  Groundwater in saprolite and PWR generally flows parallel to the 
bedrock surface before discharging into surface water bodies (LeGrand, 2004).  Groundwater flow 
through saprolite is generally controlled by primary and relic secondary porosity features.  Saprolite 
transmits water slowly, but has a high storage capacity with porosity ranges of 35 to 55 percent near 
the ground surface and decreases with depth (LeGrand, 2004).   

The PWR zone is characterized as a highly permeable zone that is conducive for rapid groundwater 
flow.  Similar to saprolite, groundwater in PWR flows parallel to the bedrock surface flowing from 
topographic highs to topographic lows.  Secondary porosity features such as fractures, faults and 
weathered zones determine movement of groundwater in the transition zone.   

In the underlying bedrock, groundwater occurrence and flow is dictated by the presence of fracture 
zones.  Groundwater movement in bedrock is dependent upon secondary porosity in the form of 
fractures and solution openings (LeGrand, 2004).  Fractured bedrock has the ability to transmit water 
rapidly depending on the interconnectivity of fractures, but it has a relatively low storage capacity.  
Groundwater contained in the bedrock portion of the aquifer will also typically discharge to a perennial 
stream or surface water body and mix with the water discharged from the saprolite and PWR 
(LeGrand, 2004). 
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2.0   Investigation Methodology 

In the spring of 2010, AECOM conducted several field activities including: fracture trace survey, 
geologic field recon, soil investigation, monitoring well installation, and groundwater sampling 
collection from all monitoring wells on-site.  The following sections discuss the field activities in greater 
detail.   

2.1 Geologic Field Reconnaissance 

On April 15th 2010, AECOM conducted a geologic field reconnaissance to measure fracture attitudes 
in outcrops near the Site.  Field measurements of fractures were recorded from outcrops along creeks 
to the east, south and west of the site and incorporated in the fracture trace analysis.  A secondary 
goal of the geologic field reconnaissance was to document if diabase dikes are present in the area.  
Diabase was reported in the boring logs for 48DW-3 presented in the CSA (S&ME, 1999).  Diabase 
dikes can act as a preferential pathway of contaminates in groundwater due to relatively high fracture 
densities compared to the surrounding country rocks.   

2.2 Fracture Trace Survey 

A fracture trace is the surficial representation of an underlying fracture zone, joint, fault, or bedding 
plane.  Fracture traces may reveal themselves on the surface as tonal variations in soils, alignment of 
vegetative patterns, straight stream segments or valleys, aligned surface depressions, gaps in ridges, 
and other features showing a linear orientation.  These natural, linear topographic features are 
generally attributable to the presence of water in the underlying fractures or fracture zones.  Fracture-
trace analysis is useful in determining the preferential direction of groundwater and contaminate flow 
in an area.   

Fracture traces in the area were identified during a desktop analysis of readily available United States 
Geological Survey (USGS) topographic maps, aerial photos, and satellite imagery.  The approximate 
distance from the site, segment length, and bearings of the identified features were recorded and 
tabulated.  The fracture-trace analysis also includes measurement of fracture sets from bedrock 
outcrops along unnamed creeks to the east, south, and west.  Due to the scales available maps and 
image scales, fracture traces were limited to surface water features and their associated valleys.   

2.3 Soil Sampling 

Soil borings were advanced in four general areas of concern; 1) the former NCDOT laboratory and 
septic tank area; 2) the current asphalt laboratory area; 3) the area adjacent to the former potable 
water well PW-1; and 4) the septic tank percolation area.  Soil samples were collected for the purpose 
of identifying potential impacted soil source areas and to delineate the horizontal and vertical extent of 
chlorinated volatile organic compounds (CVOCs) in the areas of concern.  The data will also be used 
to evaluate possible remediation strategies.  

Continuous soil core sampling was conducted on-site using direct push technology (DPT) methods.  
The DPT was advanced to refusal at 22 locations (Figure 2.1).  At each location soils were collected 
at two foot intervals and field screened using a Photoionization Detector (PID), flame ionization 
detector, and for total chlorinated ethenes using a ColorTec® colorimetric test kit.  Field screening was 
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used to obtain real-time, semi-quantitative measurements of chlorinated ethene and VOC 
concentrations in soil, and were used to assist in selection of boring locations for contamination 
delineation.  Based on field screening results, 30 samples were selected for laboratory analyses.  

Generally, the soil sample with the highest PID and/or Color-Tec® readings from each boring were 
retained for laboratory analysis of VOCs by United States Environmental Protection Agency (EPA) 
Method 8260B.  The samples were placed into laboratory supplied containers, labeled, and placed in 
a cooler with ice pending shipment to SGS North America, Inc. (SGS) laboratory in Wilmington, North 
Carolina under Chain of Custody procedures.  Soil cuttings generated during boring advancement 
were contained in 55-gallon drums.   

2.4 Monitoring Well Installation  

The average TCE concentration in the groundwater treatment system influent since 2004 (240 
micrograms per liter [μg/L]) is more than twice that observed in well MW-1, which has the highest 
impacts among the Site monitoring wells.  The TCE concentration trend in treatment system influent 
appears to be stable indicating a likely residual TCE source.  The disparity between the average 
influent concentration and that observed in well MW-1 suggests that the source of persistent 
groundwater impacts exists within the capture zone of the groundwater recovery system but is not 
identified by the existing Site monitoring well network.   

To identify residual groundwater source areas, AECOM installed two type II (48MW-16 and 48MW-17) 
and one type III (48DW-5) monitoring wells using a combination of hollow stem augers and air rotary 
techniques.  The locations of the monitoring wells are presented as Figure 2.2.  

Monitoring well 48MW-16 was installed downgradient of the former NCDOT asphalt testing lab (Figure 
2.2) to a depth of approximately 45 feet below land surface (ft bls). Monitoring well 48MW-17 was 
installed near destroyed monitoring well 48MW-9 to a depth of approximately 35 ft bls to facilitate 
better control on shallow groundwater flow direction on the western side of the Site.  Soil was logged 
for lithology from two-foot split spoon samples collected at five foot intervals.   Boring logs are included 
in Appendix B. 

Each Type II monitoring well was constructed with a two-inch diameter schedule 40 polyvinyl chloride 
(PVC) casing with 10 feet of 0.010-inch slotted PVC screen.  A sand pack was placed in the annulus 
to a height of approximately two feet above the top of the well screen.  A bentonite seal was placed 
approximately two feet above the sand pack and hydrated.  The remainder of the well annulus was 
filled with grout to the ground surface.   

To determine if residual sources were present in bedrock, AECOM installed one type III monitoring 
well (48DW-5) downgradient of the former NCDOT asphalt testing lab.  The well was constructed with 
a six-inch PVC outer casing advanced approximately three feet into the top of bedrock.  The casing 
was grouted in place and allowed to set for approximately 24 hours.  After the grout cured, the 
borehole was advanced using air rotary techniques to a depth of approximately 102 ft bls and left 
open hole to facilitate multi-level groundwater sampling (see section 2.5).     

Each well was secured with a locking expansion plug, and completed with a three-foot steel protective 
stick-up cover surrounded by a two-foot square concrete pad.  After installation, each monitoring well 
was developed by pumping and surging with a submersible pump until the turbidity decreased.  
Development water was containerized in five gallon buckets and transferred to the on-site 
groundwater treatment facility for disposal.  Drill cuttings were placed in 55-gallon drums and staged 
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on-site pending disposal at a permitted facility by A&D Environmental, Inc., a NCDOT approved waste 
disposal operator.   

A summary of the well construction details is provided in Table 2.1 and the well construction records 
are included in Appendix C.  The horizontal location and vertical elevation of each monitoring well was 
surveyed by Taylor Wiseman Taylor, a North Carolina licensed surveyor. 

2.5 Monitoring Well Sampling 

Groundwater samples were collected from each of the 14 existing groundwater monitoring wells in 
April 2010 during the regularly scheduled semiannual groundwater sampling event.  Monitoring wells 
48MW-16, 48MW-17, and 48DW-5 were sampled in July 2010 shortly after they were installed.  The 
monitoring well network is shown on Figure 2.2.  Groundwater sampling was performed according to 
AECOM standard operating procedures that generally comply with the requirements of the 2007 Field 

Branches Quality System and Technical Procedures document.   

Each well was purged with a peristaltic pump or a Grundfos® submersible pump.  Sample collection 
records for the field methods used at each well location are presented in Appendix D.  Water levels 
were monitored approximately every three to five minutes and a steady flow rate was maintained to 
stabilize the water level.  Field parameters (temperature, pH, specific conductance, dissolved oxygen 
[DO], and oxygen reduction potential [ORP]) were measured to ensure collection of a sample 
representative of formation water.  Each well was considered ready for sampling when the parameters 
had stabilized to within 10 percent for three consecutive readings or if the well purged dry.  After 
purging, groundwater samples were collected at a flow rate between 100 and 250 milliliters per 
minute.  Field parameters were recorded on field data sheets (Appendix D).   

Groundwater samples were containerized, preserved, and shipped to the analytical laboratory. 
Sampling equipment was thoroughly decontaminated with phosphate-free soap and distilled water 
prior to fieldwork and between wells to prevent cross-contamination.   

One week following the installation of monitoring well 48DW-5, AECOM deployed passive diffusion 
bags (PDBs) at depths corresponding to water bearing fractures documented during well installation 
(i.e. changes in advancement rate, cuttings, rate of groundwater flow out of the casing).  Three PDBs 
were deployed in monitoring well 48DW-5 at 60 ft bls, 80 ft bls, and 100 ft bls.  The PDBs were 
allowed to equilibrate with the surrounding water for two weeks.  After the two week equilibration 
period, the PDBs were retrieved and the water decanted into laboratory supplied sample containers.   

Sample handling, packaging, preservation and storage were conducted in general accordance with 
AECOM, NCDENR and EPA protocols.  Samples were submitted to SGS under Chain of Custody 
procedures for laboratory analysis of VOCs by EPA Method 8260B.   

2.6 Industrial Derived Waste  

Decontamination water and water generated during the purging of monitoring wells was temporarily 
contained in five gallon buckets and transferred to the remediation system 500-gallon equalization 
tank.   Drill cuttings, personal protection equipment, decontamination pad plastic, and groundwater 
containment plastic were placed in 55-gallon drums and staged on-site pending disposal at a 
permitted facility by A&D Environmental, Inc., a NCDOT approved waste disposal operator. 
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3.0   Results 

The following sections discuss the field and laboratory results of the Limited Site Assessment.  
Laboratory analytical reports from SGS and field data associated with samples collected by AECOM 
personnel were reviewed and validated to ensure that specific data-quality objectives were met.  
Laboratory analytical reports are provided in Appendix E.   

3.1 Site Geology 

The subsurface geology encountered at the site generally consists of 10 to 35 feet of yellowish-orange 
to light gray saprolite composed of silt with minor sand and clay, increasing in grain size with depth.  
The transition zone from saprolite to bedrock (i.e. PWR) was approximately 4 to 6 feet.  A geologic 
cross-section of the site subsurface was constructed along the lines A to A’ (Figure 3.1).  The 
subsurface geology at the site and was created using soil and monitoring well boring logs (Figure 3.2).  
In general, the saprolite/PWR contact was determined using split-spoon blow counts and the 
PWR/bedrock contact was estimated based on auger refusal.  Based on hand samples collected 
during monitoring well installation and observations of bedrock outcrops during the geologic field 
reconnaissance, no evidence of diabase dikes was documented.   

3.2 Fracture Trace Analysis 

Fracture traces were identified during a desktop analysis of readily available topographic maps, aerial 
photos, and satellite imagery.  Fracture bearings measured during the geologic field reconnaissance 
were also incorporated into the analysis.   

In general, fracture traces tend to be oriented at a consistent angle with the regional structure trend, 
and in the case of the Piedmont this trend is northeast to southwest (NE-SW).  Typically, fracture 
traces occur in two orthogonal sets that are approximately perpendicular (i.e. one set is oriented north-
south [N-S] with a weaker second set oriented east-west [E-W]).  Thus streams developed in rocks 
where fractures exhibit control over surface water features will display a “stair-step” pattern. 

The fracture trace bearings were used to construct a rose diagram (Figure 3.3) indicating a dominant 
north-northwest/south southeast (NNW/SSE) fracture set, with a weaker subparallel east-
northeast/west-southwest (ENE/WSW) set.  When coupled with the local topography, the fracture 
patterns suggest that site groundwater flows towards the east-southeast.  This is consistent with 
historical groundwater flow directions for the site determined from depth to water measured in on site 
groundwater monitoring wells. 

3.3 Soil Analytical Results 

A total of 30 soil samples were collect from 22 boring locations to evaluate the potential for VOCs 
impacted soil in the four areas of concern; 1) the Former NCDOT Laboratory and septic tank area; 2) 
the current asphalt laboratory area; 3) the area adjacent to the former potable water well PW-1; and 4) 
the septic tank percolation area.  Results of the soil samples collected during the investigation are 
summarized on Table 3.1.  
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3.3.1 Former North Carolina Department of Transportation Laboratory and Septic 

Tank Area 

Soil borings SB-1 through SB-18 were advanced around the location of the former NCDOT laboratory 
and septic tank area.  Each boring was advanced to DPT refusal (between 14 to 23 ft bls).  A total of 
24 soil samples were collected in the area.  The investigation revealed the following: 

 Two out of three NCDOT target compounds were detected in soil samples above their 
Inactive Hazardous Sites Branch’s (IHSB) Protection of Groundwater Soil Remediation Goals 
(SRGs), including carbon tetrachloride and TCE.  TCE was also detected above its IHSB 
Preliminary Health-Based SRGs 

 Three non-NCDOT target compound VOCs were detected above their Protection of 
Groundwater SRG including 1,2,3-trichloropropane (1,2,3-TCP), benzene, and vinyl chloride 
(vinyl chloride is a daughter product of TCE).  . 1,2,3-TCP and bromomethane were detected 
in soil above their IHSB Preliminary Health-Based SRGs 

 TCE was detected in soil samples collected from 9 of 18 borings located near the former 
NCDOT laboratory.  Three soil samples had concentrations of TCE above the IHSB Health-
Based SRG of 2,800 micrograms per kilogram (µg/kg) including SB-8 (10-12 ft bls), SB-8 (18-
20 ft bls), and SB-14 (16-18 ft bls) with concentrations of 3,320 µg/kg, 5,710 µg/kg, and 2,890 
µg/kg, respectively.  A TCE isoconcentration map for soil is provided as Figure 3.4. 

 The horizontal extent of soil impacted with TCE above its Protection of Groundwater SRG (18 
µg/kg) covers an area of approximately 5,500 square feet (110 ft by 50 ft). 

 TCE impacted soil extends at least to DPT refusal (up to 23 ft bls) in the central source area.  
However, elevated TCE concentrations in groundwater immediately down gradient (see 
section 3-4) suggests TCE impacted soil extends to the water table (approximately 35 ft bls). 

 Carbon tetrachloride (7.45 µg/kg) and vinyl chloride (14.9 µg/kg) were detected in one sample 
collected from boring SB-4 above their Protection of Groundwater SRGs of 2 and 0.19 µg/kg, 
respectively.   

 No VOCs were detected above laboratory reporting limits in soil collected from borings SB-1, 
SB-2, SB-3, SB-6, SB-9, SB-15, SB-16, SB-17, and SB-18. 

 PCE was not detected in soil samples collected near the former NCDOT laboratory. 

 1,2,3-TCP, benzene, and bromomethane are not NCDOT target VOCs .  Historically, 1,2,3-
TCP was used as a paint and varnish remover, cleaning and degreasing agent, and a 
cleaning and maintenance solvent (NTP, 2005).  Benzene is a natural part of crude oil and 
gasoline, and is widely used to make plastics, resins, synthetic fibers, lubricants, dyes, 
detergents, drugs, and pesticides (ATSDR, 2007).  Bromomethane is used to kill a variety of 
pests including rats, insects, and fungi (ATSDR, 1992). 

3.3.2 Current Asphalt Laboratory Area 

Soil borings SB-20 and SB-22 were advanced at the southwest and southeastern corners of the 
current laboratory, respectively.  Two samples were collected from boring SB-20 at depths of 6-8 ft bls 
and 12-14 ft bls.  Two samples were also collected from boring SB-22 at depths of 6-8 ft bls and 10-12 
ft bls.  The laboratory results are summarized below: 
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 PCE was detected in soil samples SB-20 (6-8 ft bls) and SB-20 (12-14 ft bls) with 
concentrations of 625 µg/kg and 692 µg/kg, respectively.  The concentrations exceed the 
IHSB Health-Based SRG (550 µg/kg) and Protection of Groundwater SRG (5 µg/kg).  No 
other compounds were detected in soil samples SB-20 (6-8 ft bls) and SB-20 (12-14 ft bls). 

 Four VOCs were detected in soil samples collected from boring SB-22, including TCE, 
isopropylbenzene, naphthalene, and sec-butylbenzene.  However, the concentration of the 
four VOCs are below both the Health-Based and Protection of Groundwater SRGs. 

3.3.3 Former Potable Water Well Area 

Soil boring SB-19 was advanced to 27 ft bls adjacent to the former potable water well PW-1.  One 
sample, SB-19 (20-22 ft bls), was collected for analysis of VOCs.  Toluene was the only VOC 
detected in the sample with a concentration of 9.05 µg/kg.  The concentration of toluene is well below 
its IHSB Health-Based SRG (820,000 µg/kg) and Protection of Groundwater SRG (5,500 µg/kg).  No 
other VOCs were detected above reporting limits. 

3.3.4 Septic Tank Percolation Area 

Soil boring SB-21 was advanced near the septic tank percolation area on the western side of the Site 
to 18 ft bls.  One soil sample was collected for laboratory analysis at 14-16 ft bls.  No VOCs were 
detected above laboratory reporting limits. 

3.4 Site Hydrogeology 

Groundwater elevation data collected on June 18, 2010 is presented in Table 2.1 and was used to 
prepare the groundwater potentiometric surface elevation contour map of the surficial aquifer (Figure 
3.5) and shallow bedrock aquifers (Figure 3.6).  Groundwater in the surficial and bedrock aquifers 
flows generally east toward an unnamed tributary of the Haw River.   

3.5 Groundwater Analytical Results 

Groundwater samples were collected from site monitoring wells in April and July 2010.  The analytical 
results are summarized in Table 3.2. Field parameters, including temperature, DO, pH, conductivity, 
and ORP were recorded during the sampling events and are presented in Table 3.3. 

 The following is a summary of the April and July 2010 groundwater monitoring results: 

 TCE was detected at concentrations above the North Carolina Administrative Code 2L 
Groundwater Standard (2L Standard) of 3 micrograms per liter (μg/L) in monitoring wells 
48MW-1 (150 μg/L), 48MW-3 (3.5J μg/L), 48MW-15 (15 μg/L), 48MW-16 (1,060 μg/L), and 
48DW-2 (42 μg/L).  TCE was detected in all three PDB samples deployed in 48DW-5 with 
concentrations of 313 μg/L, 283 μg/L, and 356 μg/L at depths of 60 ft bls, 80 ft bls, and 100 ft 
bls, respectively.   

 The horizontal extent of the TCE plume exceeding the 2L Standard is defined by the 
monitoring well network and is within the capture zone of the pump and treat system.  
Isoconcentration maps of TCE in the surficial and bedrock aquifers are presented on Figures 
3.7 and 3.8, respectively.   

 1,1,1-TCA was detected in groundwater collected from on-site monitoring wells 48MW-1 (10 
μg/L), 48MW-3 (2.0 μg/L), and 48DW-2 (4.9 μg/L), at concentrations below its 2L Standard of 
200 μg/L. 
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 1,1-dichloroethene (1,1-DCE), a daughter product of both TCE and 1,1,1-TCA, was also 
detected in groundwater at concentrations above its 2L Standard of 7 μg/L in monitoring wells 
48MW-1 (48 μg/L), 48MW-3 (7.1 μg/L), 48MW-15 (9.6 μg/L), 48MW-16 (84.8 μg/L), and 
48DW-2 (22 μg/L).  1,1-DCE was detected above its 2L Standard in all three PDB samples 
deployed in 48DW-5 with concentrations of 30.2 μg/L  (60 ft bls), 27.4 μg/L (80 ft bls), and 
28.2 μg/L (100 ft bls). 

 1,1-dichloroethane, a daughter product of 1,1,1-TCA, was detected in monitoring well 48MW-
3 with a concentration of 6.5 μg/L, above its 2L Standard of 6 μg/L.   

 cis-1,2-Dichloroethene was the only other TCE daughter product detected in groundwater and 
concentrations were below its 2L Standard.  No other daughter products of 1,1,1-TCA were 
detected in groundwater on-site.   

 PCE was detected in groundwater collected from monitoring wells 48MW-1 (9.5 μg/L), 48MW-
3 (5.0 μg/L), and 48MW-15 (3.5 J μg/L) at concentrations above its 2L Standard of 0.7 μg/L.  
According to the NCDOT, PCE was not used during their operation of the asphalt testing 
laboratory.   

 Ethylbenzene, Isopropylbenzene, o-Xylene, and sec-Butylbenzene were detected in 
groundwater collected from on-site monitoring wells at concentrations below 2L Standards.  
These non-target NCDOT compounds are commonly associated with petroleum products.   

 1,3,5-Trimethylbenzene and Acetone were detected in groundwater collected from on-site 
monitoring wells at concentrations below 2L Standards and are non-target compound.
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4.0   Conclusions 

The average TCE concentration in the groundwater treatment system influent since 2004 (240 μg/L) is 
more than twice that observed in well MW-1, which has the highest impacts among the Site 
monitoring wells.  The TCE concentration trend in treatment system influent appears to be stable 
indicating a likely residual TCE source.  The disparity between the average influent concentration and 
that observed in well MW-1 is likely explained by the identification of the TCE impacted soil source 
area near the location of the former NCDOT laboratory.    

The following conclusions were made based on field measurements and laboratory analytical data 
from the April and July 2010 sampling event and previous sampling events. 

 Based on the fracture trace analysis, dominant fracture traces in the area trend NNW/SSE 
with a weaker ENE/WSW, subparallel set.  When coupled with the local topography, these 
findings indicate that the likely direction of groundwater flow at the site is toward the east-
southeast.  This is consistent with historical groundwater flow directions for the site 
determined from depth to water measured in on site groundwater monitoring wells. 

 No evidence of diabase dikes was observed during the geologic field reconnaissance nor was 
evidence diabase observed during drilling monitoring well borings. 

 TCE was detected in half of the soil borings located near the former NCDOT laboratory with a 
maximum concentration of 5,710 µg/kg at SB-8 (18-20 ft bls).  The horizontal extent of soil 
impacted with TCE above its Protection of Groundwater SRG (18 µg/kg) is approximately 
5,500 square feet (110 feet by 50 feet) and extends to at least 23 ft bls in the central source 
area.  However, elevated TCE concentrations in monitoring well 48MW-16 immediately down 
gradient suggests TCE impacted soil extends to the water table (approximately 35 ft bls). 

 TCE was not detected in soil above its Health-Based or Protection of Groundwater SRGs in 
any area other than the former NCDOT laboratory area. 

 PCE was detected in soil collected at the southwest corner of the current laboratory above its 
Health-Based and Protection of Groundwater SRGs.  PCE was not detected in soil from any 
other location during this assessment.  In addition, NCDOT records indicate PCE was not 
used during operation of the former NCDOT asphalt testing laboratory.  However, the NCDOT 
target compound TCE is a daughter product of PCE.  

 Groundwater in the surficial and bedrock aquifers flows generally east-southeast toward an 
unnamed tributary of the Haw River. 

 The horizontal extent of the TCE plume exceeding the 2L Standard is generally defined by the 
monitoring well network and captured by the pump and treat system.   

 PCE was detected in groundwater collected from monitoring wells 48MW-1 (9.5 μg/L), 48MW-
3 (5.0 μg/L), and 48MW-15 (3.5 J μg/L) at concentrations above its 2L Standard.  According 
to NCDOT, PCE was not used during their operation of the asphalt testing laboratory and 
could be an additional source of TCE and its daughter products. 
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Table 2.1

Well Construction and Groundwater Elevation

NCDOT - Former Asphalt Plant Site 

Pittsboro, North Carolina

Well
Installation 

Date

Total Depth

(ft bgs)

Screened 

Interval

(ft bgs)

Top of Casing 

Elevation           

(ft msl)

Depth To water 

(ft bTOC)

Groundwater 

Elevation 

(ft msl)

48MW-1 11/14/1996 50 36-46 405.80 32.99 372.81
48MW-2 11/14/1996 50 40-50 404.41 30.31 374.10
48MW-3 11/14/1996 56 40-50 408.31 33.96 374.35

48MW-4R 11/13/1996 36 26-36 409.33 21.21 388.12
48MW-5 11/12/1996 35 25-35 411.04 22.35 388.69
48MW-10 3/3/1997 40 30-40 405.61 24.61 381.00

48MW-11R 3/31/2004 30 20-30 400.30 28.19 372.11
48MW-12 4/17/1997 37.5 27.5-37.5 383.37 11.62 371.75
48MW-13 4/17/1997 32.5 22.5-32.5 378.28 9.36 368.92
48MW-14 4/1/2000 27.5 22.5-27.5 393.49 19.28 374.21
48MW-15 2/6/2002 13.6 3.6-13.6 380.81 9.00 371.81
48MW-16 6/9/2010 45 35-45 410.44 37.17 373.27
48MW-17 6/9/2010 35 25-35 402.92 14.90 388.02
48DW-1 1/15/1997 100 63-100* 405.29 1.95 403.34
48DW-2 4/24/1997 66 43-66* 402.48 29.78 372.70
48DW-3 7/26/1999 125 115-125 399.26 26.31 372.95
48DW-4 2/18/2002 125 115-125 381.79 11.24 370.55
48DW-5 6/9/2010 102 43-102* 407.80 34.51 373.29

Notes:

bgs - below ground surface.
ft - feet.
bTOC - below top of casing.
msl - mean sea level.
*Open-rock well from the bottom of the surface casing to the bottom of the borehole.
All groundwater measurements were collected on June 18, 2010.



Table 3.1

Summary of Soil Analytical Results

NCDOT - Former Asphalt Plant Site

Pittsboro, North Carolina

Sample ID SB-1 SB-2 SB-3 SB-5 SB-6 SB-9 SB-10 SB-11 SB-12 SB-13 SB-15 SB-16 SB-17 SB-18 SB-19 SB-21

Depth (ft bls) (8-10) (10-12) (6-8) (4-6) (12-14) (20-22) (14-16) (12-14) (8-10) (14-16) (10-12) (14-16) (18-20) (12-14) (8-10) (12-14) (4-6) (14-16) (10-12) (16-18) (12-14) (6-8) (20-22) (8-10) (20-22) (6-8) (12-14) (14-16) (6-8) (10-12)

Constituent (µg/kg)

1,1,1-Trichloroethane 640000 1200 <6.28 <6.18 <6.47 16.2 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
1,1,2-Trichloroethane 1100 -- <6.28 <6.18 <6.47 394 <64.6 <5.62 <5.11 <5.86 <29.6 14.9 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
1,2,3-Trichloropropane 5 0.03 <6.28 <6.18 <6.47 87 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
1,2,4-Trimethylbenzene 12000 6700 <6.28 <6.18 <6.47 256 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
1,3,5-Trimethylbenzene 160000 6700 <6.28 <6.18 <6.47 86.9 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99

Acetone 12000000 24000 <62.8 <61.8 <64.7 <82.3 5710 <56.2 <51.1 <58.6 <740 <50.9 <6100 <2710 <1430
0 <68.8 <1610 <78.5 <80.7 <1250 <1410 <5410 <50.5 <96.9 <57.1 <66.7 <71.5 <1670 <1430 <65.3 <63.5 <59.9

Benzene 1100 7.30 <6.28 <6.18 <6.47 <8.23 341 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Bromobenzene 59000 -- <6.28 <6.18 <6.47 <8.23 25.7 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Bromochloromethane -- -- <6.28 <6.18 <6.47 <8.23 11.8 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Bromodichloromethane 270 -- <6.28 <6.18 <6.47 <8.23 255 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Bromoform 62000 -- <6.28 <6.18 <6.47 <8.23 995 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Bromomethane 1500 -- <6.28 <6.18 <6.47 <8.23 2890 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Carbon disulfide 160000 3800 <6.28 <6.18 <6.47 <8.23 28.5 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Carbon tetrachloride 250 2 <6.28 <6.18 <6.47 <8.23 7.45 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Chlorobenzene 59000 450 <6.28 <6.18 <6.47 <8.23 23.4 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Chloroethane 2100000 16000 <6.28 <6.18 <6.47 <8.23 9.5 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Isopropylbenzene -- -- <6.28 <6.18 <6.47 <8.23 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 7.45

m,p-Xylene 390000 6000 <12.6 <12.4 <12.9 3320 <129 <11.2 <10.2 <11.7 <59.2 <10.2 <488 <217 <1140 <13.8 <129 <15.7 <16.1 <99.9 <113 <433 <10.1 <19.4 <11.4 <13.3 <14.3 <134 <114 <13.1 <12.7 <12

Methyl ether ketone 5600000 16000 <31.4 <30.9 <32.4 <41.1 9.05 <28.1 <25.6 <29.3 <740 <25.5 <6100 <2710 <1430
0 <34.4 <1610 <39.2 <40.3 <1250 <1410 <5410 <25.3 <48.5 <28.5 <33.3 <35.7 <1670 <1430 <32.6 <31.7 <30

Naphthalene 3600 210 <6.28 <6.18 <6.47 <8.23 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 23.4

n-Butylbenzene -- 4300 <6.28 <6.18 <6.47 <8.23 625 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
o-Xylene 430000 60000 <6.28 <6.18 <6.47 897 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
sec-Butylbenzene -- 3300 <6.28 <6.18 <6.47 <8.23 692 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 48 28.5

tert-Butylbenzene -- 3400 <6.28 <6.18 <6.47 <8.23 48 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Tetrachloroethene 550 5 <6.28 <6.18 <6.47 <8.23 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 625 692 <6.53 <6.35 <5.99
Toluene 820000 5500 <6.28 <6.18 <6.47 <8.23 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 9.05 <66.9 <57.2 <6.53 <6.35 <5.99
Trichloroethene 2800 18 <6.28 <6.18 <6.47 120 394 29 87 <5.86 256 86.9 3320 897 5710 <6.88 341 25.7 11.8 255 995 2890 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 9.5

Trichlorofluoromethane 160000 24000 <6.28 <6.18 <6.47 29 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99
Vinyl chloride 60 0.19 <6.28 <6.18 <6.47 14.9 <64.6 <5.62 <5.11 <5.86 <29.6 <5.09 <244 <108 <572 <6.88 <64.4 <7.85 <8.07 <50 <56.5 <217 <5.05 <9.69 <5.71 <6.67 <7.15 <66.9 <57.2 <6.53 <6.35 <5.99

Notes:

All samples were analyzed for volatile organic compounds by USEPA method 8260b.
Only detected compounds shown.
Samples were collected in April 2010.
µg/kg - micrograms per kilogram.
-- - no standard.
< - constituent detected below the laboratory reporting limit shown.
Bold - constituent detected above the laboratory reporting limit.
Constituent detected concentration exceeds North Carolina Department of Environmental and Natural Resources, Inactive Hazardous Sites Branch, Preliminary Health-Based Remediation Soil Goals (January 2010).
Constituent detected concentration exceeds North Carolina Department of Environmental and Natural Resources, Inactive Hazardous Sites Branch, Protection of Groundwater Remediation Soil Goals (January 2010).

Preliminary 

Health-Based 

Protection of 

Groundwater 

SB-8 SB-22SB-20SB-14SB-4 SB-7



Table 3.2

Summary of Groundwater Analytical Results

NCDOT - Former Asphalt Plant Site

Pittsboro, North Carolina

(60 ft bls)  (80 ft bls)  (100 ft bls)

04/27/10 04/26/10 04/26/10 04/26/10 04/27/10 04/27/10 04/27/10 NA 04/27/10 04/27/10 04/27/10 07/06/10 04/26/10 04/26/10 04/27/10 04/27/10 04/27/10 07/09/10 07/09/10 07/09/10
1,1,1-Trichloroethane 200 10 <5.0 2.0 J <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 4.9 J <5.0 <5.0 <20 <20 <20
1,1-Dichloroethane 6 4.7 J <5.0 6.5 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 3.0 J <80 <1 <5.0 5.7 <5.0 <5.0 <20 <20 <20
1,1-Dichloroethene 7 48 <5.0 7.1 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 9.6 84.8 <1 <5.0 22 <5.0 <5.0 30.2 27.4 28.2

1,3,5-Trimethylbenzene 400 <5.0 <5.0 <5.0 <5.0 2.6 J <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 <5.0 <5.0 <5.0 <20 <20 <20
Acetone 6000 <50 <50 <50 <50 <50 <50 <50 NS 9.8 J <50 <50 <2000 <25 21 J <50 <50 <50 <500 <500 <500
cis-1,2-Dichloroethene 70 3.4 J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 3.4 J <80 <1 <5.0 7.4 <5.0 <5.0 <20 <20 <20
Ethylbenzene 600 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 <5.0 <5.0 0.46 J <20 <20 <20
Isopropylbenzene 70 <5.0 <5.0 <5.0 <5.0 1.9 J <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 <5.0 <5.0 <5.0 <20 <20 <20
o-Xylene 500 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 <5.0 <5.0 3.0 J <20 <20 <20
sec-Butylbenzene 70 <5.0 <5.0 <5.0 <5.0 2.7 J <5.0 <5.0 NS <5.0 <5.0 <5.0 <80 <1 <5.0 <5.0 <5.0 <5.0 <20 <20 <20
Tetrachloroethene 0.7 9.5 <5.0 5.0 <5.0 <5.0 <5.0 <5.0 NS <5.0 <5.0 3.5 J <80 <1 <5.0 <5.0 <5.0 <5.0 <20 <20 <20
Trichloroethene 3 150 <5.0 3.5 J <5.0 <5.0 <5.0 2.0 J NS <5.0 <5.0 15 1060 <1 <5.0 42 <5.0 2.2 J 313 283 356

Notes:

All samples were analyzed for volatile organic compounds by USEPA method 8260b.
2L Standard- Title 15A North Carolina Administrative Code (NCAC) Subchapter 2L Groundwater Quality Standards (January 2010).
J - estimated value detected below reporting limits and above the  method detection limit.
< - constituent was not detected above the quantitation limit.
NS - Well not sampled. Water level too low to sample.
All results are reported in micrograms per liter (µg/L).
Constituents detected above NCAC 2L Groundwater Standard are shaded.

48DW-1 48DW-2 48DW-3 48DW-4 48DW-5
Analyte 2L Standard

48MW-1 48MW-2 48MW-3 48MW-4R 48MW-5 48MW-14 48MW-15 48MW-16 48MW-1748MW-10 48MW-11R 48MW-1348MW-12



Table 3.3

Summary of Field Parameters

NCDOT - Former Asphalt Plant Site

Pittsboro, North Carolina

Monitoring 

Well
Sampling Date

Temperature 

(ºC)
pH (SU)

Dissolved 

Oxygen 

(mg/L)

Specific 

Conductivity 

(umhos/cm)

Oxidation-

Reduction 

Potential (mV)

48MW-1 04/27/10 17.43 6.18 0.40 261 101.1
48MW-2 04/26/10 18.34 5.81 1.93 187 111.8
48MW-3 04/26/10 17.82 6.13 1.10 251 130.9
48MW-4R 04/26/10 18.36 5.80 1.86 349 147.7
48MW-5 04/27/10 19.92 6.06 1.18 310 -54.6
48MW-10 04/27/10 17.98 5.63 1.75 130 230.9
48MW-11R 04/27/10 15.27 6.37 5.97 192 212.3
48MW-13 04/27/10 16.21 7.22 3.21 385 155.7
48MW-14 04/27/10 16.40 6.72 4.84 233 82.7
48MW-15 04/27/10 14.08 6.00 0.77 231 93.8
48MW-16 07/09/10 19.05 5.98 0.33 192 303.4
48MW-17 07/09/10 15.86 4.07 2.09 200 442.5
48DW-1 04/26/10 21.74 6.37 0.68 74 160.7
48DW-2 04/27/10 15.82 7.10 1.08 399 239.7
48DW-3 04/27/10 16.36 7.89 0.40 261 154.7
48DW-4 04/27/10 15.63 7.88 1.33 294 -10.7

Notes:

ºC - degrees Ceslius
mg/L - milligrams per liter
mV - millivolts
SU - standard units
umhos/cm - microsiemens per centimeter
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