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1.0 INTRODUCTION 
 

The North Carolina Department of Transportation (NCDOT) is widening the existing alignment of US 

Highway 1 near the towns of Marston and Hoffman, located in Richmond County, North Carolina.  

Acquisition of properties within the right-of-way is necessary prior to road construction.  On July 19, 

2006, Solutions-IES submitted a proposal (NC06554P) to conduct Preliminary Site Assessments (PSAs) 

on ten parcels of land located within the proposed right-of-way that are of concern to the NCDOT.  This 

report summarizes the results of field activities conducted during the PSA for a portion of the property 

identified by NCDOT as Parcel 51, the House of Prayer Church of Deliverance for All People Property 

(Figure 1).  The right-of-way portion of this property (i.e., the Study Area) is more clearly identified on 

Figure 2.  The scope of work executed at the Study Area was performed in general accordance with 

Solutions-IES proposal NC06554P and was initiated based on a Notice to Proceed issued by the NCDOT 

Geotechnical Engineering Unit on July 20, 2006 under contract 7000007053, dated June 5, 2006. 

 

2.0 BACKGROUND AND SITE DESCRIPTION 
 

The subject property is located at 3595 US Highway 1, just east of Tilley Street in Richmond County, 

North Carolina (site).  According to field observations, a two-story block building is located on the site.  

The surface of the site is covered with a mixture of concrete, asphalt, gravel and grass.  Numerous utilities 

including buried storm sewer, water, and telecommunication lines as well as overhead electric lines cross 

the site.  Photographs of the Study Area at the site are presented in Appendix A. 

 

According to information provided NCDOT, the site probably operated as a gas station in the past.  The 

remains of a pump island were observed beneath a brick planter in front of the building (Appendix A, 

Photograph 1).  Since background information indicated the possible presence of a gas station, petroleum 

constituents may have been released to the subsurface in the vicinity of the proposed right-of-way. 

 

3.0 FIELD ACTIVITIES 
 

Prior to mobilizing to the site to conduct subsurface sampling, Solutions-IES contacted North Carolina 

One Call to locate underground utilities within the proposed right-of-way at the site.  Pyramid 

Environmental & Engineering, P.C. (Pyramid) was contracted to perform an electromagnetic survey of 

the subsurface in the proposed right-of-way and easement area.  Pyramid surveyed the site on July 26 and 

28, 2006.  The electromagnetic survey equipment (EM61) identified various magnetic anomalies within 
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the Study Area, likely from buried utility lines or conduits.  Results of the surveys indicated the presence 

of buried metallic objects and miscellaneous debris, but did not indicate the presence of underground 

storage tanks (USTs).  The EM61 images are included in Appendix B, Figures 11 and 12. 

 

After reviewing the background information and geophysical data, Solutions-IES elected to analyze soil 

samples collected at designated locations within the Study Area for total petroleum hydrocarbons (TPH).  

These activities were conducted on August 22, 2006.  A total of six soil borings (borings P51-B1 through 

P51-B6) were advanced at the site in the locations depicted on Figure 3 during this field event.  After 

review of the analytical results from this field event with NCDOT, two additional soil borings were 

advanced (P51-B7 and P51-B8) on September 6, 2006 to further delineate potential impacts just outside 

the eastern boundary of the Study Area on the adjacent property.  All borings were labeled with the prefix 

“P51” to associate the samples with Parcel 51.  Each of these borings was advanced to a depth of between 

8 and 12 feet below ground surface (ft bgs) with a truck-mounted Geoprobe�. 

 

Soil samples were obtained from each boring using a MacroCore� sampler fitted with single-use, 

disposable polyvinyl chloride (PVC) liners.  Each liner was 4 feet in length.  Upon retrieval, a portion of 

each 2-foot interval was placed in separate resealable plastic bags.  These bags were sealed and placed at 

ambient temperature for field screening with a flame ionization detector (FID).  The remaining portion of 

each 2-foot interval was left in the PVC liner, wrapped in plastic and placed on ice for possible laboratory 

analysis. 

 

Volatile organic compounds (VOCs) were allowed to accumulate in the headspace of each bag for 

approximately 20 minutes, after which time the headspace of each sealed bag was scanned with the FID.  

The FID readings were entered on the boring logs along with the soil description and indications of 

staining or odors, if present.  Logs for each boring are presented in Appendix C.  Soils collected from the 

borings within the Study Area of Parcel 51 generally consisted of silty sand (SM) and sandy clay (CL).  

The GPS coordinates for the borings are provided in Appendix D. 

 

Headspace screening of the soil samples with the FID revealed the presence of volatile vapors at low 

concentrations in several of the samples.  Concentrations ranged from not detected to 12 parts per million 

(P51-B1 at 2 – 4 ft bgs).  These measurements are presented in Table 1.  No distinguishable odors were 

noted in the samples. 
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Soil samples for laboratory analysis were obtained from each boring at the sample intervals identified in 

Table 1.  These samples were selected for analysis as they presented the highest FID measurements 

within the borings, or, if no volatile vapors were present, were obtained from deepest depth within the 

boring.  The samples were placed in laboratory-supplied containers and stored on ice pending shipment to 

Prism Laboratories, Inc. (Prism) in Charlotte, NC.  Sample information was recorded on the chain-of-

custody and the samples were submitted for chemical analysis of total petroleum hydrocarbons (TPH) 

gasoline range organics (GRO) by Modified EPA Method 5030/8015 and TPH diesel range organics 

(DRO) by Modified EPA Method 3545/8015. 

 

4.0 SAMPLING RESULTS 
 

TPH DRO was detected in 3 of 8 soil samples collected within the Study Area at concentrations ranging 

from 22 mg/kg (P51-B8 (0-2 ft bgs)) to 850 mg/kg (P51-B6 (2-4 ft bgs)).  TPH GRO was not detected in 

the soil samples at concentrations greater than the laboratory reporting limit.  These data are summarized 

in Table 2.  Laboratory reports associated with these samples are presented in Appendix E. 

 

5.0 DISCUSSION AND CONCLUSIONS 

 

The geophysical survey conducted at the site did not reveal buried metallic objects such as USTs within 

the Study Area.  The survey did suggest metallic anomalies in locations consistent with the presence of 

buried utilities (e.g., fiber optic telephone, buried water lines).  The outline of a former pump island was 

observed on the south side of the building.  The area is currently used as a concrete planter. 

 

According to the laboratory analytical results, TPH DRO was detected in the soil samples from borings 

P51-B1, P51-B6, and P51-B8 at concentrations greater than the action level of 10 mg/kg described for 

tank closure (Guidelines for Tank Closure, North Carolina Underground Storage Tank Section 

(Guidelines), September 2003).    The presence of TPH DRO in soil is typically associated with a release 

of petroleum hydrocarbons.   

 

Based on the analytical results, the location of soil impact identified within the Study Area is likely 

associated with the former pump island (Figure 3) as well as an isolated surficial impact near P51-B8.  

Based on TPH concentrations detected at concentrations greater than the action level, Solutions-IES 

estimates the dimensions of the area of impacted soil near the pump island to measure approximately 80 

feet by 20 feet.  From information obtained on Parcel 61, which was also along this alignment and 
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assessed separately but as part of this project, the depth to groundwater was assumed to be approximately 

11.6 ft bgs.  Using this depth in the calculations, the volume of impacted soil is estimated at 690 cubic 

yards (cy).  The area of impact near P51-B8 measures approximately 15 feet in diameter, and based on the 

surficial depth of 2 feet, the volume of impacted soil is estimated to be approximately 10 cy.  Because 

elevated TPH has been detected in these soils, proper transportation and disposal practices should be used 

in handling soil that may be excavated in the vicinity of these borings.  However, during roadway 

construction, the NCDOT transportation/disposal contractor may use different criteria for estimating 

impacted soil.



  

 

TABLES 



TABLE 1
SUMMARY OF FIELD SCREENING RESULTS FOR SOIL

Parcel 51, Richmond County, North Carolina
WBS Element: 34438.1.1; State Project: R-2502A

Sample Collection Dates:  August 22 and September 6, 2006

P51-B1 P51-B2 P51-B3 P51-B4 P51-B5 P51-B6 P51-B7 P51-B8

0 - 2 feet 6.1 ND ND ND ND 0.2 ND 0.2

2 - 4 feet 12 0.1 ND ND ND 7.2 0.2 ND

4 - 6 feet 1.1 0.1 0.1 ND 0.3 0.4 0.1 0.1

6 - 8 feet ND 0.1 ND ND ND 0.4 0.1 0.1

8 - 10 feet 2.4 NS NS NS NS NS NS NS

10 - 12 feet 2.8 NS NS NS NS NS NS NS

Notes:
Samples denoted by shaded cells were submitted for laboratory analysis.
NS = not sampled
FID readings were obtained with a Photovac MicroFID Flame Ionization Detector.
ND = not detected
FID = Flame Ionization Detector

Sample Depth Below 
Ground Surface

Soil Borings

FID Reading (ppm)



TABLE 2
SUMMARY OF SOIL ANALYTICAL RESULTS

Parcel 51, Richmond County, North Carolina
WBS Element: 34438.1.1; State Project: R-2502A

Sample Collection Dates:  August 22 and September 6, 2006

Boring 
Number

Depth 
(ft bgs)

Gasoline Range1

(mg/kg)
Diesel Range2

(mg/kg)
P51-B1 2 - 4 < 7.4 380
P51-B2 6 - 8 < 8.1 < 8.1
P51-B3 4 - 6 < 7.9 < 7.9
P51-B4 6 - 8 < 7.8 < 7.8
P51-B5 4 - 6 < 7.7 < 7.7
P51-B6 2 - 4 < 7.4 850
P51-B7 2 - 4 < 7.9 < 7.9
P51-B8 0 - 2 < 8.1 22

Notes:
1.  Total Petroleum Hydrocarbons (TPH) Method 5030/8015MOD - Gasoline Range Hydrocarbons
2.  Total Petroleum Hydrocarbons (TPH) Method 3545/8015MOD - Diesel Range Hydrocarbons
Bold values indicate detected concentrations

mg/kg = milligram per kilogram
ft bgs = feet below ground surface

Sample Information Total Petroleum Hydrocarbons

Shaded values indicate values that exceed the action limit of 10 mg/kg for TPH-DRO and TPH-GRO provided from 
"Guidelines for Tank Closure", North Carolina Underground Storage Tank Section, State of North Carolina Department of 
Environment and Natural Resources [NCDENR] Division of Waste Management, September, 2003. 
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Boring 
Number

Depth 
(ft bgs)

Gasoline Range
1

(mg/kg)
Diesel Range

2

(mg/kg)
P51-B1 2 - 4 < 7.4 380
P51-B2 6 - 8 < 8.1 < 8.1
P51-B3 4 - 6 < 7.9 < 7.9
P51-B4 6 - 8 < 7.8 < 7.8
P51-B5 4 - 6 < 7.7 < 7.7
P51-B6 2 - 4 < 7.4 850
P51-B7 2 - 4 < 7.9 < 7.9
P51-B8 0 - 2 < 8.1 22

Notes:
1.  Total Petroleum Hydroca rbons (TPH) Method 5030/8015MOD - Gasoline Range Hydrocarbons
2.  Total Petroleum Hydroca rbons (TPH) Method 3545/8015MOD - Diesel Range Hydrocarbons

Bold values indicate detected concentrations
J = Estimated value be tween the laboratory reporting limit and the  method detection limit
mg/kg = milligram per kilogram
ft bgs = feet below ground surface

Sample Information Total Petroleum Hydrocarbons

3.  Laboratory data qua lifiers note that the  quality control results were outside the  QC limits, possibly due to compound 
being diluted out.
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PHOTOGRAPHS



 

 

 
 

Photograph 1 – Looking west beyond Parcel 51.  Former pump island located near brick 
planter/sign in middle of photograph. 

 
 

 
Photograph 2 – View of Parcel 51 from Tilley Street (west of Parcel 51).
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1.0  INTRODUCTION 
 

Pyramid Environmental & Engineering, PC conducted geophysical investigations for Solutions IES 

during the period of July 26 through August 28, 2006, within the proposed Right-of-Way (ROW) 

areas at 10 sites located in Richmond County, North Carolina. The work was done as part of the 

North Carolina Department of Transportation (NCDOT) road-widening project under State Project 

number U-3459. The sites are located along the northern or western sides of US 1 from SR 1001 to 

the Richmond County Line. The geophysical surveys were conducted to determine if unknown 

metallic underground storage tanks (UST’s) were present beneath the proposed ROW area of each 

site. 

 

Solutions IES representative Ms. Sheri Knox, PE provided maps during the week of July 24, 2006 

that outlined the geophysical survey area of each site. Ms. Knox also provided project management 

during the geophysical investigation of the sites. Geophysical surveys were conducted within the 

proposed ROW areas at the following 10 sites that are listed from the southern-most site to the 

northern-most site. 

Property Owner       Parcel        Present Use of Property 

  Hillary McKay Property    (Parcel 6)  Grass-covered lot with garage 

  K.J. Lewis Property     (Parcel 9)  Vacant, wooded lot 

  James Brigman Property     (Parcel 21)  Vacant, grass-covered Lot 

  Roy Barry Bostick Property   (Parcel 48)  Grass-covered lot and 

garage 

  Pansy Ernest Property    (Parcel 50)  Grass-covered lot with vacant store 

  Church of Deliverance Prop. (Parcel 51)  Asphalt lot with active church 

  Cooper & Brown Inc. Prop.   (Parcel 61)  Vacant lot and 

commercial building  
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  Delia Lassiter Property   (Parcel 70)  Vacant lot and building 

  Ivey Little Property   (Parcel 22)  Vacant lot and building  

  James Pugh Property   (Parcel 68)  Vacant, wooded lot 

   

 Photographs of the above sites along with photographs of the geophysical equipment used for this 

project are presented in Figure 1. 

2.0 FIELD METHODOLOGY 

 

Prior to conducting the geophysical investigations, a 10-foot by 10-foot or 10-foot by 20-foot 

survey grid was established across the proposed ROW areas of the 10 sites using water-based 

marking paint or 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 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 at each site along parallel northerly-southerly or easterly-westerly trending  survey 

lines spaced five feet apart. The data were downloaded to a computer and reviewed in the filed and 

office using the Geonics DAT61W and Surfer for Windows Version 7.0 software programs. 

 

Contour plots of the EM61 bottom coil results and the EM61 differential results for each site are 

included in this report. 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 
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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 across selected EM61 differential anomalies and steel-reinforced 

concrete using a GSSI SIR-2000 unit equipped with a 400 MHz antenna. Surveys were also 

performed across several areas where parked vehicles that obstructed the EM61 survey had since 

been removed. 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 office using Radprint 

and Radan 5.0 software programs. The locations of GPR survey areas or individual GPR survey lines 

are shown as solid, purple polygons or solid purple lines, respectively, on the EM61 differential 

contour plots. The approximate perimeters of probable or possible USTs, based on the geophysical 

results, were marked and labeled in the field using orange, water-based marking paint and pin flags 

(when possible). The approximate locations of probable or possible USTs are shown as magenta-

colored rectangles on the EM61 bottom coil and differential contour plots.  
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During the weeks of August 7, August 14, and August 28, preliminary contour plots of the EM61 

bottom coil and the differential results were emailed to Ms. Knox.  

 

 

3.0 DISCUSSION OF RESULTS 

 

3.1  Parcel 6 – Hillary McKay Property  

 

The Hillary McKay Property (Parcel 6) contains a former auto repair garage and a vacant wooden 

building. The ROW area consists of a flat-lying grass surface. The bottom coil results and the 

differential results are presented in Figures 2 and 3, respectively. GPR surveys conducted around 

the perimeter of the garage and wooden building, suggest that the EM61 anomalies surrounding the 

two buildings are in response to the structures and perhaps buried miscellaneous metal debris. The 

remaining EM61 anomalies are probably in response to buried miscellaneous metal debris. The 

geophysical results suggest that the proposed ROW area at Parcel 6 does not contain metallic UST’s.  

 

3.2 Parcel 9 – K.J. Lewis Property 

 

The K.J. Lewis property (Parcel 9) is located immediately north of the Mercer Road and US 1 

intersection, approximately 200 feet northeast of Parcel 6. The property consists of an abandoned 

building along the edge of US 1, which is surrounded by dense wooded terrain. A former pump island 

area is located in front of the building. The EM61 bottom coil results and the differential results are 

presented in Figures 4 and 5, respectively. Due to limited access to the site, the geophysical 

investigation was limited to the front portion of the property that is located along US 1. 
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The geophysical investigation detected the probable presence of two USTs located adjacent to the 

pump island area. The first UST is centered near grid coordinates X=84 Y=27, and buried 

approximately 1.5 feet below surface. The second UST is centered near grid coordinates X=103 

Y=27, and is buried approximately 2.0 feet below surface. This latter UST appears to be lie partially 

beneath the former pump island area. The approximate locations of the USTs are shown as magenta-

colored rectangles in Figures 4 and 5. Based on the GPR results, the probable USTs are 

approximately 10 feet long and 4 feet wide. A photograph showing the approximate locations of the 

two probable USTs and the image of GPR survey lines Y=27.5, which intersects the probable USTs, 

are presented in Figure 6. 

 

The EM61differential anomaly centered near grid coordinates X=118 Y=29, may possibly be in 

response to a UST or large metal object. However, GPR surveys could not be conducted across this 

EM anomaly due to the limited access caused by the dense wooded terrain. The approximate location 

of this possible UST is shown as a dashed, magenta-colored rectangle in Figures 4 and 5, and in the 

site photograph that is presented in Figure 6. 

 

The remaining portion of the geophysical survey area does not appear to contain significant, buried, 

metal objects. 

  

 

3.3  Parcel 21 – James Brigman Property  
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The James Brigman property (Parcel 21) consists of an open, grass and asphalt-covered lot located 

along the western side of US 1. The EM61 bottom coil results and the differential results are 

presented in Figures 7 and 8, respectively. 

 

GPR surveys conducted across the linear, EM61 bottom coil anomalies that intersect grid 

coordinates X=62 Y=70, X=66 Y=94, X=84 Y=94, and X=87.5 Y=75, suggest the anomalies are 

probably in response to buried utility lines or conduits. GPR data also suggest that the high 

amplitude anomalies centered near grid coordinates X=77 Y=84, and X=93 Y=66, are probably in 

response to buried miscellaneous metal objects or junction areas for the conduits or utility lines.  

 

GPR surveys conducted across the large, high amplitude anomaly centered near X=45 Y=75, 

detected the probable presence of four metallic USTs. The four probable USTs are centered near grid 

coordinates X=43 Y=80, X=50 Y=80, X=42 Y=73, and X=48 Y=73. Based on the GPR data, the 

USTs appear to be approximately 9 feet long and 3.5 to 4 feet wide and buried approximately 1.5 to 

2.0 feet below surface. The approximate locations of the probable USTs are shown as magenta-

colored rectangles in Figures 7 and 8. A photograph showing the approximate locations of the four 

probable USTs and the image of GPR survey lines Y=80, which intersects the two probable USTs 

centered near X=43 Y=80, and X=50 Y=80, are presented in Figure 9. 

 

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

miscellaneous metal debris. 

 

3.4  Parcel 48 – Roy Barry Bostick Property 
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The Roy Barry Bostick property (Parcel 48) consists of a red, brick building surrounded by flat-

lying grass-covered terrain. The parcel is located along the northwestern side of US 1 approximately 

300 feet southwest of the US 1 and Tilley Street intersection. The EM61 bottom coil results and the 

differential results are presented in Figure 10. 

 

GPR surveys conducted across the EM61 anomaly centered near grid coordinates X=295 Y=60, 

suggest that the anomaly is probably in response to one or more large diameter (12 or more inches) 

conduits buried approximately 1.0 feet below surface. There is a possibility (although unlikely) that 

the anomaly may be in response to a very small UST centered near grid coordinates X=290 Y=59. 

The location of the possible, but unlikely UST is shown as a magenta-colored square in Figure 10. 

 

GPR surveys conducted along the edge of the brick building suggest that the EM61 anomalies 

recorded in this area are probably in response to the building and/or buried miscellaneous debris. The 

remaining EM61 anomalies recorded within the proposed ROW area at Parcel 48 are probably in 

response to known cultural features and/or buried miscellaneous debris. 

 

3.5  Parcel 50 – Pansy Ernest Property 

 

The Pansy Ernest property (Parcel 50) is located on the western corner of the Tilley Street and US 1 

intersection. The parcel contains the former Little Grace’s Variety store surrounded by a flay-lying 

grass-covered, terrain. An occupied house is located immediately west of the property. The EM61 

bottom coil results and the differential results are presented in Figures 11 and 12, respectively. 

Please note that Figures 11 and 12 also contain the EM61 results for Church of Deliverance property 

(Parcel 51).  
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GPR surveys conducted across the backyard of Parcel 50 suggest the linear EM61 bottom coil 

anomalies intersecting grid coordinates X=570 Y=115, X=570 Y=126, X=580 Y=90, and X=586 

Y=125, are probable in response to buried conduits or lines. Similarly, the locations of the linear 

EM61 anomalies intersecting grid coordinates X= 622 Y=80, X=622 Y=120, and X=640 Y=35, 

suggest these anomalies are probably in response to buried utility lines. 

 

GPR surveys conduct across the high amplitude anomalies centered near grid coordinates X=575 

Y=105, and X=590 Y=113, suggest the anomalies are probably in response to the “junction” of 

conduits and/or other miscellaneous objects. Although not confirmed by the GPR results, the EM61 

anomaly located at X=575 Y=105, may be in response to a possible septic tank. 

 

GPR surveys conducted across the EM61 anomaly centered near grid coordinates X=567 Y=55, 

detected the probably presence of two USTs buried approximately 0.75 feet below surface. The 

approximate locations of the probably USTs are shown as magenta-colored rectangles in Figures 11 

and 12 and each UST appears to be approximately eight feet long and three feet wide. A photograph 

showing the approximate locations of the two probable USTs and the image of GPR survey line 

Y=55, which intersects the probable USTs, are presented in Figure 13. 

 

The remaining EM61 anomalies recorded within the proposed ROW area at Parcel 50 are probably in 

response to known cultural features or buried miscellaneous metal debris. 

 

3.6  Parcel 51 – Church of Deliverance Property 
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The Church of Deliverance property (Parcel 51) contains an active church building surrounded by a 

grass, gravel or asphalt-covered parking area. The property is located on the northern corner of the 

Tilley Street and US 1 intersection immediately across the street from the Pansy Ernest property 

(Parcel 50). The EM61 bottom coil results and the differential results for Parcel 51 are presented in 

Figures 11 and 12, respectively along with the EM61 results for Parcel 50. 

 

The linear EM61 bottom coil anomalies intersecting grid coordinates X=670 Y=50, X=700 Y=30, 

and X=700 Y=65, are probably in response to buried utility lines or conduits. GPR surveys 

conducted across the EM61 differential anomaly centered near X=705 Y=105, and along the front 

edge of the church building suggest the anomalies are probably in response to miscellaneous debris 

and the building, respectively. 

 

The remaining EM61 anomalies recorded within the proposed ROW area at Parcel 51 are probably in 

response to know cultural features or miscellaneous buried debris. The geophysical results also 

suggest that the proposed ROW area does not contain metallic USTs.  

 

3.7  Parcel 61 – Cooper & Brown Inc. Property 

 

The Cooper & Brown Inc. property (Parcel 61) is located on the western side of the US 1 and Little 

Road intersection. The proposed ROW area of Parcel 61 contains a vacant business building 

surrounded by flat-lying, grass or asphalt surfaces. A concrete pad is located in front of the building 

and probably identifies the former pump island area. An occupied house lies to the northwest of the 

proposed ROW area. 
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The EM61 bottom coil results and the differential results are presented in Figures 14 and 15, 

respectively.  The linear EM61 bottom coil anomalies intersecting grid coordinates X=130 Y=34, 

X=142 Y=105, X=186 Y=100, X=210 Y=42, and X=213 Y=83, are probably in response to buried 

utility lines or conduits. The high amplitude anomalies centered near grid coordinates X=75 Y=67, 

and X=80 Y=50, are probably in response to steel reinforced concrete. GPR surveys conducted 

across these two areas did not detect the presence of USTs. 

 

GPR surveys conducted across the high amplitude anomaly centered near X=226 Y=116, suggest the 

anomaly is probably in response to steel reinforced concrete and/or to the metal conduits that are 

visible at the surface. GPR surveys conducted along the perimeter of the building suggest that the 

EM61 anomalies are probably in response to the building and/or to miscellaneous debris. The 

remaining EM61 anomalies are probably in response to known cultural features and/or to buried 

miscellaneous metal debris. 

 

The geophysical results suggest that the proposed ROW area at Parcel 61 does not contain metallic 

USTs.  

 

3.8  Parcel 70 – Delia Lassiter Property 

 

The Delia Lassiter Property (Parcel 70) contains a vacant building surrounded primarily by grass 

yard and an asphalt driveway. An occupied house lies immediately north of the proposed ROW area. 

The EM61 bottom coil results and the differential results are presented in Figures 16 and 17, 

respectively. 
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The linear EM61 anomaly intersecting grid coordinates X=90 Y=110, is probably in response to a 

buried utility line or conduit. The remaining EM anomalies are probably in response to known 

cultural features or to buried miscellaneous debris. The geophysical results suggest that the proposed 

ROW area at the Delia Lassiter property does not contain metallic USTs. 

 

3.9  Parcel 22 – Ivey Little Property 

 

The Ivey Little property (Parcel 22) is located along the northwest side of US 1 and consists of a 

vacant building surrounded by a gravel-covered driveway and grass-covered fields. The EM61 

bottom coil results and the differential results are presented in Figures 18 and 19, respectively. 

 

 The linear EM61 anomaly intersecting grid coordinates X=354 Y=35, is probably in response to a 

buried utility line or conduit. The remaining EM anomalies are probably in response to known 

cultural features or to buried miscellaneous debris. The geophysical results suggest that the proposed 

ROW area at the Ivey Little property does not contain metallic USTs. 

 

3.10  Parcel 68 – James Pugh Property  

 

The James Pugh Property (Parcel 68) is a former gas station site located on the northern side of US 

1, approximately 0.25 miles west of the US 1 and Special Forces Way intersection. The site consists 

primarily of grass, trees and brush with a former pump island pad located near the edge of US 1. The 

EM61 bottom coil results and the differential results are presented in Figure 20. 

GPR surveys conducted across the EM61 anomalies centered grid coordinates X=305 Y=35, and 

X=321 Y=37, suggest the anomalies are probably in response to the pump island pad and to the 
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buried pump island-related equipment. GPR surveys conducted across the EM61 anomaly centered 

near grid coordinates X=534 Y=92, suggest the anomaly is probably in response to buried 

miscellaneous debris or object. The remaining EM61 anomalies are probably in response to known 

cultural features and miscellaneous metal debris. 

 

The geophysical investigation conducted at Parcel 68 suggests that the proposed ROW area does not 

contain metallic USTs. 

 

 

4.0  SUMMARY & CONCLUSIONS 

 

Our evaluation of the EM61 and GPR data collected across the proposed ROW areas at the 10 sites 

along US 1 in Richmond County, 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 areas of each site.  

 

 GPR surveys were conducted across selected EM61 differential anomalies and across areas 

containing steel reinforced concrete. 

 

 Linear EM61 anomalies at the 10 sites are probably in response to buried utility lines and/or 

conduits. The majority of non-linear anomalies are probably in response to known cultural 

features or miscellaneous metal objects. 
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 The geophysical results suggest the proposed ROW areas at the following properties do not 

contain metallic USTs: 

 

Hillary McKay Property    (Parcel 6) 

Church of Deliverance Property  (Parcel 51) 

Cooper & Brown Inc. Property   (Parcel 61) 

Delia Lassiter Property   (Parcel 70) 

Ivey Little Property   (Parcel 22) 

James Pugh Property   (Parcel 68) 

 

 K.J. Lewis Property  (Parcel 9):  Geophysical results suggest the probable presence of two 

USTs located adjacent to the pump island area. The first UST is centered near grid 

coordinates X=84 Y=27, and buried approximately 1.5 feet below surface. The second UST 

is centered near grid coordinates X=103 Y=27, and is buried approximately 2.0 feet below 

surface. The EM61differential anomaly centered near grid coordinates X=118 Y=29, may 

possibly be in response to a UST or large metal object. However, GPR surveys could not be 

conducted across this EM anomaly due to the limited access caused by the dense wooded 

terrain. 

 

 James Brigman Property  (Parcel 21):  Geophysical results detected the probable presence of 

four metallic USTs centered near grid coordinates X=43 Y=80, X=50 Y=80, X=42 Y=73, and 

X=48 Y=73. Based on the GPR data, the USTs appear to be approximately 9 feet long and 

3.5 to 4 feet wide and buried approximately 1.5 to 2.0 feet below surface. 
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 Roy Barry Bostick Property  (Parcel 48):  GPR surveys conducted across the EM61 

anomaly centered near grid coordinates X=295 Y=60, suggest that the anomaly is probably in 

response to one or more large diameter (12 or more inches) conduits buried approximately 1.0 

feet below surface. There is a possibility (although unlikely) that the anomaly may be in 

response to a very small UST centered near grid coordinates X=290 Y=59. 

  

 Pansy Ernest Property  (Parcel 50):  Geophysical results suggest the probable presence of 

two USTs centered near grid coordinates X=567 Y=55, and buried approximately 0.75 feet 

below surface. The USTs appear to be approximately eight feet long and three feet wide.  

 

 

5.0  LIMITATIONS  

 

EM61 and GPR surveys have been performed and this report prepared for Solutions IES 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 define the 

locations of all metallic USTs but only suggest where some of the metallic USTs may be present. 

The EM61 and GPR anomalies, interpreted as probable or possible USTs or tanks, may be 

attributed to other surface or subsurface conditions or cultural interference. 
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This figure shows the photographs of the ten sites located near Marston
and Hoffman, North Carolina where geophysical investigations were
conducted within the ROW areas for the detection of metallic USTs.

The photos show the SIR-2000 GPR system equipped
with a 400 MHz antenna that was used to conduct the
ground penetrating radar investigation at the sites in

Richmond County, North Carolina.

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

sites in Richmond County, North Carolina.
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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 July 27, 2006 using a Geonics EM61 instrument.
Ground penetrating radar (GPR) data were acquired on August 16, 2006 using a Geophysical
Survey Systems SIR 2000 instrument with a 400 MHz antenna.

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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Note:  The contour plot shows the differential results of the EM61 metal detection
survey in millivolts (mV). The differential response focuses on larger, buried metallic
objects such as drums and USTs and ignores smaller miscellaneous, buried, metal
debris. The EM metal detection data were collected on July 27, 2006 using a
Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on August 16, 2006 using a Geophysical Survey Systems SIR 2000
instrument with a 400 MHz antenna.

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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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 August 15, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on August 16, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

GPR surveys suggest that the EM61 anomalies recorded adjacent to the former pump island area are
probably in response to metallic USTs.
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Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV).
The differential response focuses on larger, buried metallic objects such as drums and USTs and ignores
smaller miscellaneous, buried, metal debris. The EM metal detection data were collected on August 15, 2006
using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired on August 16, 2006
using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna. 

GPR surveys suggest that the EM61 anomalies recorded adjacent to the former pump island area are
probably in response to metallic USTs.
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The GPR image obtained along a portion of survey line Y=27.5, shows the anomalies that are probably
in response to  USTs near X=84 and X=103, and buried approximately 1.5  and 2.0 feet below surface,
respectively. The location of this GPR image is shown with a solid purple line in the above photograph.

The photograph shows the locations of two probable USTs and one possible UST buried
1.5 to 2.0 feet below surface, as suggested by the geophysical results at Parcel 9.
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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 August 15, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on August 16, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

GPR surveys suggest that the large, high amplitude, EM61 anomaly in the southwest portion of the survey area
is probably in response to four metallic USTs.
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Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV).
The differential response focuses on larger, buried metallic objects such as drums and USTs and ignores
smaller miscellaneous, buried, metal debris. The EM metal detection data were collected on August 15, 2006
using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired on August 16, 2006
using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna. 

GPR surveys suggest that the large, high amplitude, EM61 anomaly in the southwest portion of the survey area
is probably in response to four metallic USTs.
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SOLUTIONS IES

The GPR image obtained along a portion of survey line Y=80, shows the anomalies that are probably
in response to  USTs near X=43 and X=50, and buried approximately 2.0 and 1.5 feet below surface,
respectively. The location of this GPR image is shown with a solid purple line in the above photograph.

The photograph shows the location of four probable USTs buried 1.75 to 2.0
feet below surface, as suggested by the geophysical results at Parcel 21.
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PARCEL 48  - ROY BARRY BOSTICK PROPERTY
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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 July 26, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on July 28, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

The majority of linear EM61 bottom coil anomalies shown above, are probably in response to buried utility lines
or conduits. Negative EM anomalies (shaded in green) are probably in response to metallic surface objects.
The geophysical investigation detected two probable USTs on Parcel 50.
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PARCELS 50 & 51 (ERNEST & CHURCH PROPERTIES)

Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV). The differential response
focuses on larger, buried metallic objects such as drums and USTs and ignores smaller miscellaneous, buried, metal debris. The EM
metal detection data were collected on July 26, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on July 28, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna. 

The majority of linear EM61 bottom coil anomalies shown above, are probably in response to buried utility lines or conduits. Negative
EM anomalies (shaded in green) are probably in response to metallic surface objects. The geophysical investigation detected two
probable USTs on Parcel 50.
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SOLUTIONS IES

The GPR image obtained along survey line Y=55 shows the anomalies that are probably in
response to  USTs near X=566 and X=570, and buried approximately 0.75 feet below surface.

The location of this GPR image is shown with a solid purple line in the above photograph.

The photograph shows the location of two probable USTs buried approx. 0.75
feet below surface, as suggested by the geophysical results at Parcel 50.
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PARCEL 61  - COOPER & BROWN INC. PROPERTY

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 July 27, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on August 16, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz
antenna.

The geophysical results suggest that the proposed ROW area does not contain metallic USTs.
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PARCEL 61  - COOPER & BROWN INC. PROPERTY EM61
DIFFERENTIAL

RESULTS

EM61 DIFFERENTIAL RESPONSE
(MILLIVOLTS)

Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV).
The differential response focuses on larger, buried metallic objects such as drums and USTs and ignores
smaller miscellaneous, buried, metal debris. The EM metal detection data were collected on July 27, 2006
using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired on August 16, 2006
using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

The geophysical results suggest the proposed ROW area does not contain metallic USTs.
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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 July 27 and August 14, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR)
data were acquired on July 28, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz
antenna.

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV).
The differential response focuses on larger, buried metallic objects such as drums and USTs and ignores
smaller miscellaneous, buried, metal debris. The EM metal detection data were collected on July 27 and
August 14, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired
on July 28, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna. 

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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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 July 27, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were
acquired on July 28, 2006 using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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Note:  The contour plot shows the differential results of the EM61 metal detection survey in millivolts (mV).
The differential response focuses on larger, buried metallic objects such as drums and USTs and ignores
smaller miscellaneous, buried, metal debris. The EM metal detection data were collected on July 27, 2006
using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired on July 28, 2006
using a Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna. 

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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Note:  The contour plots show the bottom coil (most sensitive) response of the EM61 instrument and the differential response in millivolts (mV).
The bottom coil response shows buried metallic objects regardless of size. The differential response focuses on larger, buried metallic objects
such as drums and USTs and ignores smaller miscellaneous, buried, metal debris.The EM metal detection data were collected on August 14
& 28, 2006 using a Geonics EM61 instrument. Ground penetrating radar (GPR) data were acquired on August 15 & 28, 2006 using a
Geophysical Survey Systems SIR 2000 instrument with a 400 MHz antenna.

The geophysical investigation suggests that the survey area does not contain metallic USTs.
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BORING LOGS 



















 

 

APPENDIX D 
 

GPS COORDINATES OF BORING LOCATIONS 



Appendix D
GPS Coordinates of Boring Locations

Parcel 51, House of Prayer Church for All People Property
3595 US Highway 1

Richmond County, North Carolina
WBS Element: 34438.1.1; NCDOT Project R-2502A

Boring Identification Northing Easting
P51-B1 35.03106737 -79.55036237
P51-B2 35.03108614 -79.55033245
P51-B3 35.0310936 -79.55042004
P51-B4 35.03116367 -79.55050813
P51-B5 35.03098874 -79.55046823
P51-B6 35.03106569 -79.55035717
P51-B7 35.03113 -79.550216
P51-B8 35.03116 -79.55025

Notes: 

Coordinates referenced to North American Datum, 1983.
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LABORATORY ANALYTICAL REPORTS 


































