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1589 Mail Service Center 
Raleigh, North Carolina    27699-1589 
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Jai Uck Kim Property (Parcel #009)  
1100 N. Main Street 
Roxboro, Person County, North Carolina  
NCDOT Project R-2241A 
WBS Element 34406.1.1 
Earth Tech Project No. 100407 
 

Dear Mr. Moore: 
 
Earth Tech of North Carolina, Inc., (Earth Tech) has completed the Preliminary Site Assessment 
conducted at the above-referenced property.  The work was performed in accordance with the 
Technical and Cost proposal dated June 6, 2007, and the North Carolina Department of 
Transportation’s (NCDOT’s) Notice to Proceed dated June 6, 2007.  Activities associated with the 
assessment consisted of conducting a geophysical investigation, collecting soil samples for 
laboratory analysis, and reviewing applicable North Carolina Department of Environment and 
Natural Resources (NCDENR) records.  The purpose of this report is to document the field activities, 
present the laboratory analyses, and provide recommendations regarding the property. 
 
Location and Description 
 
The Jai Uck Kim Property (Parcel #009) is located at 1100 N. Main Street in Roxboro, North 
Carolina. The property is situated on the northeast quadrant of the intersection of N. Main Street (US 
501) and Virgilina Road (NC 49) (Figure 1).  Based on information supplied by the NCDOT and the 
site visit, Earth Tech understands that the site is an active gas station/convenience store (Boulevard 
Kwik Pik) where one multicompartment underground storage tank (UST) is registered and three 
USTs reportedly have been removed from the property in 1994.  According to available information, 
the USTs consisted of three 8,000-gallon gasoline tanks. The structure on the property is a single-
story block building with an asphalt parking area.  The currently registered UST is located between 
the pump island and Main Street.  Earth Tech was advised that the proposed right-of-way will affect 
the building and the UST area.  As a result, the NCDOT requested a Preliminary Site Assessment. 
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Earth Tech reviewed the North Carolina Department of Environment and Natural Resources 
(NCDENR) Incident Management database and incident number 16068 was assigned to the site. 
According to the Report of UST Closure prepared by ENSCI dated December 20, 1994, three USTs 
were removed from the site in November 1994.  Following the UST closure, six soil samples were 
collected from the site and analyzed for gasoline total petroleum hydrocarbons.  Three of the six soil 
samples contained petroleum concentrations above 10 mg/kg; one from the tank pit and two from 
below the pump island.  One water sample (groundwater in the pit) was collected and analyzed using 
EPA Methods 601 and 602.  The analytical results indicated the presence of benzene (25.2 µg/l) at a 
concentration above the groundwater quality standards.  A total of 411.80 tons of contaminated soil 
was excavated and disposed off-site.  Consequently, ENSCI prepared a Release Response Report, 
dated February 10, 1995, which included the Initial Abatement Measures and Site Check, and Initial 
Site Characterization.  Two groundwater monitoring wells were installed to evaluate the presence of 
free-phase gasoline at the site and to collect groundwater samples for analysis.  No measurable free 
product was noted and the groundwater sample analysis indicated the presence of several gasoline 
constituents above the groundwater quality standards.  Although no free product was noted in the 
initial well installation, subsequent sampling events observed a layer of free product in one of the 
wells.  Piedmont Geologic prepared a Free Product Removal Report, dated September 12, 1995, in 
which product was hand-bailed from the well.  According to the report, a total of 700 ml of gasoline 
was recovered from the well.  A passive skimming bailer was installed to collect the free product. 
 
Piedmont Geologic conducted a Comprehensive Site Assessment (CSA) dated June 17, 1996.  The 
CSA was performed by installing six additional shallow monitoring wells and one deep monitoring 
well, with soil samples collected from the well borehole.  The CSA findings indicated a Soil 
Sensitivity Evaluation (SSE) cleanup concentration of 180 mg/kg.  Based on this evaluation, soil 
contamination requiring cleanup exists near the pump islands and former UST area.  The 
groundwater monitoring wells at the site indicate a groundwater depth of about 1.0 to 1.8 meters (3 
to 6 feet) below ground surface and a groundwater flow direction to the northeast.  Contaminants 
detected above the groundwater quality standards in samples from the wells include benzene, 
ethylbenzene, toluene, xylenes, and MTBE.  A benzene isoconcentration map suggests that 
groundwater contamination is largely contained within the site boundaries, but may have migrated 
slightly off-site toward the northeast.   
 
Following the NCDENR’s review of the CSA, Environmental Answers, LLC, and ENCOM 
Associates, inc., developed a Corrective Action Plan (CAP) dated February 1999.  As part of the 
CAP, additional soil and groundwater samples were collected and analyzed for the risk-based 
parameters.  One soil sample contained volatile petroleum hydrocarbons (VPH) at a concentration 
above the residential Maximum Soil Contaminant Concentration (MSCC), and five of the soil 
samples contained several compounds above the soil-to-groundwater MSCC.  Dissolved benzene 
was detected in one well at a concentration (5,800 µg/l) above the Gross Contamination Level 
(GCL).  As a result, an active remediation system consisting of three air sparging wells and 55 feet 
of horizontal soil vapor extraction screen was proposed.  In addition, groundwater monitoring was 
proposed.  Site activities during the Earth Tech Preliminary Site Assessment did not indicate the 
presence of an air sparging or SVE system.  However, correspondence from Environmental 
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Answers, LLC, and ENCOM Associates, Inc., dated March 25, 1998, indicated that, up to that time, 
periodic groundwater sampling of well MW-1 was conducted.  The analytical results of a February 
18, 1998 and March 6, 1998 sampling events confirm the presence of benzene above the CGL.  A 
hand-written note on the correspondence confirms an intermediate-risk classification for the site.  
Copies of selected portions of the reports are presented in Attachment A. 
 
Earth Tech also reviewed the UST registration database to obtain UST ownership/responsible party 
information.  According to the database, the USTs on the property were operated under two Facility 
Numbers; 0-018870 and 0-218870.  Facility Number 0-018870 was in place when the three USTs 
were removed.  Facility Number 0-218870 is the current number.  However, the landowner is also 
the convenience store owner and he indicated to earth Tech that the UST permit is in the process of 
changing to reflect his ownership.  As such, Earth Tech was not able to verify UST owner and 
operator status.  
 
Geophysical Survey 
 
Prior to Earth Tech’s mobilization to the site, Pyramid Environmental conducted a geophysical 
survey as part of this project to evaluate if additional USTs, other than the ones identified or 
removed, were present on the proposed right-of-way.  The geophysical survey consisted of an 
electromagnetic survey using a Geonics EM61 time-domain electromagnetic induction meter to 
locate buried metallic objects, specifically USTs. A survey grid was laid out at the property with the 
X-axis oriented approximately parallel to Virgilina Road and the Y-axis oriented approximately 
parallel to Main Street.  The grid was located to cover the accessible portions of the proposed right-
of-way.  The survey lines were spaced 1.5 meters (5 feet) apart.  Magnetic data was collected 
continuously along each survey line with a data logger. After collection, the data was reviewed in the 
field with graphical computer software. Following the electromagnetic survey, a ground penetrating 
radar (GPR) survey was conducted to further evaluate any significant metallic anomalies if 
necessary. 
 
Several anomalies were detected in the geophysical survey.  However, these anomalies were 
generally attributed to buried utility lines, conduits, or parked vehicles. The survey concluded that no 
metallic USTs, other than those identified as currently registered, were present on the proposed 
right-of-way or easement.  A detailed report of findings and interpretations is presented in 
Attachment B.   
 
Site Assessment Activities 
 
On July 9, 2007, Earth Tech mobilized to the site to conduct a Geoprobe® direct push investigation 
to evaluate soil conditions within the proposed right-of-way and easement.  Continuous sampling 
using direct push technology (Regional Probing of Wake Forest, North Carolina) resulted in 
generally good recovery of soil samples from the direct-push holes.  Soil samples were collected and 
contained in 1.2-meter (4-foot) long acetate sleeves inside the direct push sampler. Each of these 
sleeves was divided in half for soil sample screening. Each 0.6-meter (2-foot) interval was placed in 
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a resealable plastic bag and the bag was set aside for a sufficient amount of time to allow 
volatilization of organic compounds from the soil to the bag headspace. The probe of a flame 
ionization detector/photo ionization detector (FID/PID) was inserted into the bag and the reading 
was recorded.  After terminating the sample hole, the soil sample from the depth interval with the 
highest FID/PID reading was submitted to Prism Laboratories, Inc., in Charlotte, North Carolina, 
using standard chain-of-custody procedures. The laboratory analyzed the soil samples for total 
petroleum hydrocarbons (TPH) in the diesel range organics (DRO) and gasoline range organics 
(GRO). 
 
Nine direct-push holes (KM-1 through KM-9) were advanced within the proposed right-of-way to a 
depth of 2.4 to 3.6 meters (8 to 12 feet) as shown in Figure 2 and Attachment C.  The borings were 
located to evaluate the area adjacent to the UST pit and the proposed easement (Attachment D).  
Borings KM-1 and KM-5 were located to evaluate the soil conditions at each end of the pump island; 
borings KM-2, KM-3, and KM-4 were placed to assess the area surrounding the USTs within and 
along the right-of-way and easement line; borings KM-6 and KM-7 were placed to assess the 
horizontal extent of potential contamination; and borings KM-8 and KM-9 were placed to evaluate 
soil conditions at two proposed drop inlets on the site.  The lithology encountered by the direct-push 
samples generally was consistent throughout the site.  The ground surface was covered with about 10 
to 15 centimeters (4 to 6 inches) of asphalt, concrete, gravel, or topsoil. Below the surface treatment 
to a depth of about 1.8 meters (6 feet) was a medium brown clay that likely represents fill material.  
Below this fill was a mottled medium brown, reddish brown, and yellow silt/clay.  All the borings 
were terminated at a depth of 3.6 meters (12 feet) or groundwater, whichever was shallower, except 
for borings KM-8 and KM-9 that were terminated at 2.4 meters (8 feet) at the drop inlet locations.  
All of the other borings except KM-2 were terminated at 3.6 meters (12 feet).  Boring KM-2 was 
terminated after encountering groundwater at a depth of about 2.3 meters (7.5 feet) below ground 
surface.  Although previous assessments indicated groundwater at a depth of less than 1.5 meters (5 
feet), groundwater in two of the borings was encountered at depths of 2.3 meters (7.5 feet in KM-2) 
and 3.6 meters (12 feet) in boring KM-3.  Based on field screening, soil samples were submitted for 
laboratory analysis, which are summarized in Table 1.   
 
Analytical Results 
 
Based on the laboratory reports, summarized in Table 1 and presented in Attachment E, petroleum 
hydrocarbon compounds identified as DRO and/or GRO were detected in seven of the nine soil 
samples collected from the site (Figure 3).  According to the North Carolina Underground Storage 
Tank Section’s Underground Storage Tank Closure Policy dated August 24, 1998, the action level 
for TPH analyses is 10 milligrams per kilogram (mg/kg) for both gasoline and diesel fuel.  However, 
that agency’s ”Guidelines for Assessment and Corrective Action,” dated April 2001, does not allow 
for use of TPH analyses for confirmation of the extent of petroleum contamination or its cleanup.  As 
a result, while TPH concentrations are no longer applicable in determining if soil contamination is 
present, this analysis is a legitimate screening tool. Based on the TPH action level for UST closures, 
the assumed action level for this report is 10 mg/kg.  Soil samples collected from borings KM-1 (50 
mg/kg), KM-2 (85 mg/kg), KM-3 (180 mg/kg), KM-4 (11 mg/kg), KM-5 (430 mg/kg), KM-7 (35 
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mg/kg), and KM-9 (45 mg/kg) contained a DRO concentration above the 10 mg/kg assumed action 
level.  Soil samples collected from borings KM-1 (1,300 mg/kg), KM-2 (1,300 mg/kg), KM-3 (2,000 
mg/kg), KM-5 (500 mg/kg), and KM-9 (15 mg/kg) contained a GRO concentration above the 
assumed action level. 
 
Conclusions and Recommendations 
 
A Preliminary Site Assessment was conducted to evaluate the Jai Uck Kim Property (Parcel #009) 
located at 1100 N. Main Street in Roxboro, Person County, North Carolina.  Nine soil borings were 
advanced to evaluate the soil conditions with respect to the areas adjacent to the existing USTs/pump 
islands and within the proposed right-of-way. The laboratory reports of the soil samples from these 
borings suggest that DRO and/or GRO concentrations were present above the assumed action level 
in seven of the nine soil samples analyzed.    

To evaluate the volume of soil requiring possible remediation, the soil samples with TPH 
concentrations above 10 mg/kg were considered.  The analytical results of the soil samples suggest 
that the soil from borings KM-1 KM-2, KM-3, KM-4, KM-5, KM-7, and KM-9 contained TPH 
concentrations identified as DRO and/or GRO above the assumed action level.  Field screening and 
observations suggest that contamination in boring KM-5 is at a thickness of about 3 meters (10 feet). 
The thickness of potentially contaminated soil at borings KM-1, KM-3, and KM-7 is about 1.8 
meters (6 feet), and at borings KM-2 and KM-9 the thickness is about 0.6 meters (2 feet).  In order to 
assess the varying thicknesses with respect to volumetric calculations, a contaminant thickness map 
was constructed and a planimeter was used to obtain a total square meter (square foot) measurement 
for each thickness interval.  This measurement was then multiplied by the potential contaminant 
thickness for a total volumetric calculation.  These measurements are summarized in Table 2.  Based 
on the planimetric measurements and contaminated soil thickness, Earth Tech estimates a total 
contaminated soil volume for the site to be approximately 823 cubic meters (1076 cubic yards).  
However, this volume includes the potentially contaminated soil on both the Kim property and the 
existing right-of-way.  The volume of potentially contaminated soil on the Kim Property only is 
estimated to be approximately 579 cubic meters (757 cubic yards). The volume of potentially 
affected soil was estimated based on the 10 mg/kg isoconcentration contour shown on Figure 3 and 
the planimetric measurements within that boundary. This volume is estimated from TPH analytical 
data, which are no longer valid for remediation of sites reported after January 2, 1998. After this 
date, MADEP EPH/VPH and EPA Method 8260/8270 analyses will likely be required to confirm 
cleanup. However, these analyses do not correlate exactly with TPH data and, as a result, the actual 
volume of contaminated soil may be higher or lower.   



Mr. Don Moore 
August 16, 2007 

Page 6 
 

Earth Tech appreciates the opportunity to work with the NCDOT on this project.  Because 
compounds were detected above the applicable action levels in the soil samples, Earth Tech 
recommends that a copy of this report be submitted to the Division of Waste Management, UST 
Section, in the Raleigh Regional Office.  If you have any questions, please contact me at (919)854-
6238. 
 
 
Sincerely, 
 
 
 
 
 
Michael W. Branson, P.G. 
Project Manager 
 
Attachments 
 
c: Project File  



TABLE 1

SOIL FIELD SCREENING AND ANALYTICAL RESULTS
JAI UCK KIM PROPERTY (PARCEL #9)

ROXBORO, PERSON COUNTY, NORTH CAROLINA
NCDOT PROJECT NO. R-2241A

EARTH TECH PROJECT NO. 100407

LOCATION DEPTH (m) FID READING SAMPLE ID ANALYTICAL ASSUMED
 (ppm)  RESULTS ACTION LEVEL

(mg/kg) (mg/kg)
KM-1 0 - 0.6 3.68

0.6 - 1.2 10.97
1.2 - 1.8 16.85
1.8 - 2.4 1,021
2.4 - 3.0 19,500 KM-1 DRO (50) 10

GRO (1300) 10
3.0 - 3.6 95

KM-2 0 - 0.6 1.15
0.6 - 1.2 1.18
1.2 - 1.8 8.46
1.8 - 2.4 1,459 KM-2 DRO (85) 10

GRO (1300) 10
KM-3 0 - 0.6 1.03

0.6 - 1.2 1.06
1.2 - 1.8 12.08
1.8 - 2.4 223
2.4 - 3.0 4,952 KM-3 DRO (180) 10

GRO (2000) 10
3.0 - 3.6 4,623

KM-4 0 - 0.6 3.14
0.6 - 1.2 4.29 KM-4 DRO (11) 10

GRO (BQL) 10
1.2 - 1.8 0.91
1.8 - 2.4 1.21
2.4 - 3.0 0.92
3.0 - 3.6 0.7

KM-5 0 - 0.6 41
0.6 - 1.2 549
1.2 - 1.8 13,100 KM-5 DRO (430) 10

GRO (500) 10
1.8 - 2.4 7,471
2.4 - 3.0 741
3.0 - 3.6 131

KM-6 0 - 0.6 0.12
0.6 - 1.2 0.08
1.2 - 1.8 0.06
1.8 - 2.4 0.17 KM-6 DRO (BQL) 10

GRO (BQL) 10
2.4 - 3.0 0.01
3.0 - 3.6 0.07

KM-7 0 - 0.6 8.65
0.6 - 1.2 102
1.2 - 1.8 205 KM-7 DRO (35) 10

GRO (9.7) 10
1.8 - 2.4 132
2.4 - 3.0 10.02
3.0 - 3.6 28

KM-8 0 - 0.6 2.68 KM-8 DRO (BQL) 10
GRO (BQL) 10

0.6 - 1.2 1.39
1.2 - 1.8 0.51
1.8 - 2.4 0.91

KM-9 0 - 0.6 85
0.6 - 1.2 211 KM-9 DRO (45) 10

GRO (15) 10
1.2 - 1.8 97
1.8 - 2.4 45

Soil samples were collected on July 9, 2007.

DRO - Diesel range organics.
GRO - Gasoline range organics.
BQL - Below quantitation limit.
ppm - parts per million. 
mg/kg - milligrams per kilogram.
BOLD values are above the assumed action level.

WBS ELEMENT 34406.1.1



TABLE 2

CONTAMINATED TOTAL TOTAL KIM KIM
SOIL THICKNESS AREA VOLUME AREA VOLUME
(meters) meters2 meters3 meters2 meters3

3 18 54 18 54
2.4 55 132 55 132
1.8 159 286.2 123 221.4
1.2 148 177.6 83 99.6
0.6 290 174 120 72

TOTAL 823.8 579

EARTH TECH PROJECT NO. 100407

JAI UCK KIM PROPERTY (PARCEL #009)
CONTAMINATED SOIL VOLUME CALCULATION

ROXBORO, PERSON COUNTY, NORTH CAROLINA
NCDOT PROJECT NO. R-2241A

WBS ELEMENT 34406.1.1
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1.0  INTRODUCTION 

 

Pyramid Environmental conducted geophysical investigations for Earth Tech of North Carolina, Inc. 

within the proposed Right-of-Way (ROW) area at the Bernard Fogleman property (Parcel 9) located 

along the north side of NC 49 (Virginia Road) in Roxboro, North Carolina. The site consists of an 

active Phillips 66 and the Kwik Pik gas station and store surrounded primarily by an asphalt and 

concrete covered lot. The geophysical investigation was conducted during the period of June 21-26, 

2007 to determine if unknown, metallic, underground storage tanks (USTs) were present beneath the 

proposed ROW area of the property. The work was done as part of the North Carolina Department of 

Transportation  (NCDOT) road-widening project.  

 

Earth Tech’s representative Mr. Michael Branson, PG, provided site maps that outlined the 

geophysical survey area (ROW area) of the site and visited the site with a Pyramid Environmental 

representative prior to conducting the investigation. Photographs of the Bernard Fogleman property 

(Parcel 9) and the geophysical equipment used at this site are shown in Figure 1. 

 

2.0 FIELD METHODOLOGY 

 

Prior to conducting the geophysical investigation, a 10-foot by 10-foot survey grid was established 

across the proposed ROW area of Parcel 9 using water-based marking paint and pin flags. These 

marks were used as X-Y coordinates for location control when collecting the geophysical data and 

establishing base maps for the geophysical results. 

 

The geophysical investigations consisted of electromagnetic (EM) induction-metal detection surveys 

and ground penetrating radar (GPR) surveys. The EM surveys were performed on June 21, 2007, 

using a Geonics EM61-MK1 metal detection instrument. According to the instrument specifications, 

the EM61 can detect a metal drum down to a maximum depth of approximately 8 feet. The EM61 

data were digitally collected along easterly-westerly parallel survey lines spaced five feet apart. The 

data were downloaded to a computer and reviewed in the office using the Geonics DAT61W and 

Surfer for Windows Version 7.0 software programs. 
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Contour plots of the EM61 bottom coil results and the EM61 differential results for Parcel 9 are 

presented in Figures 2 and 3, respectively. The bottom coil results represent the most sensitive 

component of the EM61 instrument and detect metal objects regardless of size. The bottom coil 

response can be used to delineate metal conduits or utility lines, small, isolated metal objects, and 

areas containing insignificant metal debris.  

 

The differential results are obtained from the difference between the top and bottom coils of the 

EM61 instrument. The differential results focus on the larger metal objects such as drums and USTs 

and ignore the smaller insignificant metal objects.   

 

GPR surveys were conducted on June 26, 2007, across selected EM61 differential anomalies using a 

GSSI SIR-2000 unit equipped with a 400 MHz antenna. GPR data were digitally collected in a 

continuous mode along X and/or Y survey lines, spaced two to five feet apart using a vertical scan of 

512 samples, at a rate of 48 scans per second. An 80 MHz high pass filter and an 800 MHz low pass 

filter were used during data acquisition with the 400 MHz antenna. GPR data were collected down to 

a maximum depth of approximately five feet, based on an estimated two-way travel time of 9 

nanoseconds per foot. The GPR data were downloaded to a field computer and later reviewed in the 

field and office using Radprint software.  

 

Preliminary contour plots of the EM61 bottom coil and the differential results for the site were 

emailed to Mr. Branson during the week of July 2, 2007.  

 

3.0 DISCUSSION OF RESULTS 

 

The high amplitude EM61 anomalies centered near grid coordinates X=135 Y=47 and X=165 Y=60 

are probably in response to the store and dumpster. GPR surveys conducted across the high 

amplitude EM61 anomalies centered near grid coordinates X=70 Y=74 and X=110 Y=57 are 

probably in response to steel reinforced concrete lying at the surface or beneath the asphalt 

pavement. 
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The high amplitude EM anomaly centered near X=50 and Y=55 are probably in response to the 

metallic UST covers. The EM61 results and GPR surveys acquired across this area suggest the 

presence of one large fiberglass, compartmental type of UST. Based on the GPR results, the UST 

appears to be approximately 25 feet long, 15 feet wide and buried 1.5 feet below surface. An image 

of a GPR survey line crossing the known UST and a photograph showing the location of the known 

UST are presented in Figure 4. 

 

The linear bottom coil anomaly intersecting grid coordinates X=85 Y=50 is probably in response to 

a buried conduit. The remaining EM61 anomalies recorded within the proposed ROW area are 

probably in response to known cultural features or to buried miscellaneous metal debris or objects. 

  

4.0  SUMMARY & CONCLUSIONS 

 

Our evaluation of the EM61 and GPR data collected across the proposed ROW area at the Bernard 

Fogleman property (Parcel 9) located in Roxboro, North Carolina, provides the following summary 

and conclusions: 

 

 The EM61 and GPR surveys provided reliable results for the detection of metallic USTs 

within the surveyed portions of the proposed ROW area of the site. 

 

 The high amplitude EM anomaly centered near X=50 and Y=55 are probably in response to 

the metallic UST covers. The EM61 results and GPR surveys acquired across this area 

suggest the presence of one large fiberglass, compartmental type of UST. 

 

 The linear bottom coil anomaly intersecting grid coordinates X=85 Y=50 is probably in 

response to a buried conduit. 

 

 The remaining EM61 anomalies recorded within the proposed ROW area are probably in 

response to known cultural features, steel reinforced concrete or to buried miscellaneous 

metal debris or objects. 
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5.0  LIMITATIONS 

 

EM61 and GPR surveys have been performed and this report prepared for Earth Tech of North 

Carolina, Inc. in accordance with generally accepted guidelines for EM61 and GPR surveys. It is 

generally recognized that the results of the EM61 and GPR are non-unique and may not represent 

actual subsurface conditions. The EM61 and GPR results obtained for this project do not 

conclusively determine that all of the metallic USTs were detected within the proposed ROW area 

but did detect the perimeter of the known UST that lies within the proposed ROW area of the site. 
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ROXBORO NORTH CAROLINA

GEOPHYSICAL RESULTS 2007-163 FIGURE 1

PHOTOGRAPHS OF
GEOPHYSICAL EQUIPMENT

& SURVEY AREA

MJD

The photos show the SIR-2000 GPR system equipped
with a 400 MHz antenna that were used to conduct the
ground penetrating radar investigation at Parcel 9 on
June 26, 2007.

The photograph shows a portion of the geophysical survey area located
at Parcel 9. The photo is viewed in a northeasterly direction.

EARTH TECH OF NORTH CAROLINA, INC.

The photo shows the Geonics EM61 metal detector that
was used to conduct the metal detection survey at

Parcel 9 on June 21, 2007.

BERNARD FOGLEMAN PROPERTY - PARCEL 9 
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EM61 BOTTOM COIL RESPONSE
(MILLIVOLTS)

Note:  The contour plot shows the bottom coil (most sensitive) response
of the EM61 instrument in millivolts (mV). The bottom coil response shows
buried metallic objects regardless of size. The EM metal detection data
were collected on June 21, 2007 using a Geonics EM61 instrument.
Ground penetrating radar (GPR) data were acquired on June 26, 2007
using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz
antenna.
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Note:  The contour plot shows the differential response between the
bottom and top coils of the EM61 instrument in millivolts (mV). The
differential response focuses on larger, buried metallic objects such
as drums and UST's and ignores smaller miscellaneous, buried, metal
debris. The EM61 data were collected on June 21, 2007 using a
Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on June 26, 2007 using a Geophysical Survey Systems SIR
2000 instrument with a 400 MHz antenna.

E
M

61
 D

IF
FE

R
E

N
TI

AL
R

ES
U

LT
S

EM61 DIFFERENTIAL RESPONSE
(MILLIVOLTS)

APPROXIMATE
NORTH

STORM SEWER GRATE

CANOPY SUPPORT POLES

SURVEY AREA:  EM61 DATA ACQUIRED
ALONG EASTERLY-WESTERLY
TRENDING LINES SPACED 15 FEET APART

UST COVER

TCE Marker

MONITORING WELL

GUY WIRE

LIGHT OR UTILITY POLE

LEGEND

WATER METER OR VALVE COVER

ROAD SIGN

UST VENT PIPE

DUMPSTER

ELECTRICAL OR UTILITY BOX

AIR-VAC PUMP

E
A

R
TH

 T
E

C
H

 O
F 

N
O

R
TH

 C
A

R
O

LI
N

A
, I

N
C

.

KWIP PIK
STORE

C
O

N
C

R
E

TE
 P

A
V

E
M

E
N

T

ASPHALT
PAVEMENT

M
ET

AL
 F

EN
CE

 L
IN

E

ASPHALT
PAVEMENT

PUM
P ISLAND

NC 49     (VIRGINIA ROAD)

ICE BOXES

GRASS
ISLAND

GRASS
ISLAND

GRASS ISLAND

ASPHALT
PAVEMENT

APPROX. LOCATION OF KNOWN
FIBERGLASS UST, AS SUGGESTED

BY GPR RESULTS AND BURIED
APPROX. 1.5 FEET BELOW SURFACE

GPR SURVEYS SUGGEST EM ANOMALY
PROBABLY IN RESPONSE TO UST COVERS

& ASSOCIATED UST OBJECTS/LINES

GPR SURVEYS SUGGEST EM
ANOMALY PROBABLY IN RESPONSE
TO STEEL REINFORCED CONCRETE,

PUMP ISLAND & CONDUITS

GPR SURVEYS SUGGEST EM
ANOMALY PROBABLY IN RESPONSE
TO STEEL REINFORCED CONCRETE

C
O

N
C

R
ETE

GPR SURVEYS SUGGEST
EM ANOMALIES PROBABLY

IN RESPONSE TO DUMPSTER
AND/OR BUILDING

EM ANOMALIES PROBABLY
IN RESPONSE TO UTILITY-
RELATED OBJECTS

APPROX. FOOT PRINT OF KNOWN
FIBERGLASS UST, AS SUGGESTED
BY THE GPR RESULTS

TRAFFIC
CONTROL

BOX

BE
R

N
AR

D
 F

O
G

LE
M

AN
 P

R
O

PE
R

TY
 - 

PA
R

C
EL

 9
 

UST

UST



07/13/07

TI
TL

E
C

IT
Y

SI
TE

C
LI

EN
T

ST
A

TE

D
A

TE
LA

Y
D

W
G

J-
N

O
.

FI
G

UR
E

C
H

'K
D

D
R

W
N

G
R

A
PH

IC
 S

C
A

LE
 IN

 F
EE

T

ROXBORO NORTH CAROLINA

GEOPHYSICAL RESULTS 2007-163 FIGURE 4

KNOWN UST
LOCATION

MJDEARTH TECH OF NORTH CAROLINA, INC.

The GPR image obtained across the axis of the known UST shows the high amplitude reflections (shaded in white) that are
probably in response to the fiberglass UST. The GPR data suggest that the UST is a compartmental-type of UST that is
approximately 25 feet long and 15 feet wide and buried 1.5 feet below surface. The solid purple line in the photograph
shows the location of the GPR survey line shown above. The photograph is veiwed in a northwesterly direction.
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TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-1
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MEDIUM BROWN TO TAN PLASTIC CLAY, DRY, 
NO ODOR.

AS ABOVE, DRY, NO ODOR.

MOTTLED MEDIUM BROWN, TAN, AND WHITE SLIGHTLY SILTY 
CLAY, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, MODERATE ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 12 FEET.  NO GROUNDWATER 
ENCOUNTERED.

3.68

10.97

1021

16.85

19,500

95



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-2
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

4" TOPSOIL, MEDIUM BROWN SILTY CLAY, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

MOTTLED MEDIUM BROWN, TAN, AND WHITE SLIGHTLY SILTY 
CLAY, DRY, NO ODOR.

AS ABOVE, WET AT 7.5 FEET, SLIGHT ODOR.  SUBMIT TO 
LABORATORY FOR ANALYSIS.

BORING TERMINATED AT 8 FEET.  GROUNDWATER ENCOUNTERED 
AT 7.5 FEET.

1.15

1.18

1459

8.46



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-3
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

4" TOPSOIL, MEDIUM TO REDDISH BROWN SILTY CLAY, DRY, NO 
ODOR.

AS ABOVE, DRY, NO ODOR.

MOTTLED MEDIUM BROWN, TAN, AND WHITE SLIGHTLY SILTY 
CLAY, DRY, NO ODOR.

AS ABOVE, DRY, SLIGHT ODOR.

AS ABOVE, DRY, MODERATE ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

AS ABOVE, BECOMONG GRAY, WET AT 12 FEET, MODERATE ODOR.

BORING TERMINATED AT 12 FEET.  GROUNDWATER ENCOUNTERED 
AT 12 FEET.

1.03

1.06

223

12.08

4952

4623



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-4
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MEDIUM BROWN TO YELLOW BROWN STIFF 
SILTY CLAY, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

MOTTLED MEDIUM BROWN, TAN, AND WHITE STIFF SILTY CLAY, 
DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 12 FEET.  NO GROUNDWATER 
ENCOUNTERED.

3.14

4.29

1.21

0.91

0.92

0.70



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-5
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MEDIUM BROWN TO TAN SILTY CLAY, DRY, 
SLIGHT ODOR.

AS ABOVE, DRY, MODERATE ODOR.

AS ABOVE, BECOMING OLIVE GRAY, DRY, STRONG ODOR.  SUBMIT 
TO LABORATORY FOR ANALYSIS.

AS ABOVE, DRY, STRONG ODOR.

AS ABOVE, DRY, STRONG ODOR.

MOTTLED MEDIUM BROWN, TAN, AND WHITE SILTY CLAY, DRY, 
MODERATE ODOR.

BORING TERMINATED AT 12 FEET.  NO GROUNDWATER 
ENCOUNTERED.

41

549

7471

13,100

741

131



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-6
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

4" TOPSOIL, MEDIUM BROWN SANDY CLAY/CLAYEY SAND, DRY, NO 
ODOR.

AS ABOVE, DRY, NO ODOR.

MOTTLED MEDIUM BROWN, TAN, AND WHITE SLIGHTLY SILTY 
CLAY, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 12 FEET.  NO GROUNDWATER 
ENCOUNTERED.

0.12

0.08

0.17

0.06

0.01

0.07



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-7
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MOTTLED MEDIUM BROWN, TAN, AND WHITE 
SILTY CLAY, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

AS ABOVE, DRY, SLIGHT ODOR.

AS ABOVE, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 12 FEET.  NO GROUNDWATER 
ENCOUNTERED.

8.65

102

132

205

10.02

28



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-8
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MOTTLED MEDIUM BROWN, TAN, AND WHITE 
SILTY CLAY, DRY, NO ODOR.  SUBMIT TO LABORATORY FOR 
ANALYSIS.

AS ABOVE, DRY, NO ODOR.

LIGHT TAN AND WHITE SILTY CLAY/CLAYEY SILT, DRY, NO ODOR.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 8 FEET.  NO GROUNDWATER 
ENCOUNTERED.

2.68

1.39

0.91

0.51



TEST BORING REPORT

PROJECT KIM PROPERTY (PARCEL 9) BORING NUMBER KM-9
CLIENT NCDOT (R-2241A)

CONTRACTOR REGIONAL PROBING

EQUIPMENT GEOPROBE

PAGE 1

ELEVATION

DATE JULY 9, 2007

DRILLER OPPER

PREPARED BY BRANSON

DEPTH
IN

FEET

CASING 
BLOWS 

FOOT

BLOWS 
PER

6 INCHES

OVA
(ppm)

SAMPLE 
DEPTH 
RANGE FIELD CLASSIFICATION AND REMARKS

5.0

10.0

15.0

20.0

PROJECT NUMBER 100407 (34406.1.1)

6" ASPHALT/GRAVEL, MEDIUM TO REDDISH BROWN SILTY CLAY, 
DRY, NO ODOR.

OLIVE GRAY SILTY CLAY, DRY, SLIGHT ODOR.  SUBMIT TO 
LABORATORY FOR ANALYSIS.

MEDIUM BROWN SILTY CLAY, DRY, SLIGHT ODOR.

AS ABOVE, DRY, NO ODOR.

BORING TERMINATED AT 8 FEET.  NO GROUNDWATER 
ENCOUNTERED.

85

211

45

97
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