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Via NC DOT FTS 

November 30, 2022 

NC DOT - Geotechnical Unit 
GeoEnvironmental Section 
1589 Mail Service Center 
Raleigh, NC 27699-1589 

Attention: Mr. Ashley Cox, LG 

Re: Geophysical Survey   
NC DOT Parcel 10 
360 W. Main Street, Sylva, Jackson County, North Carolina 
State Project: R-5600; WBS Element No. 45818.1.FR1 
H&H Job No. ROW-704 

Dear Ashley: 

1.0  Introduction and Background Information 

Hart & Hickman, PC (H&H) has prepared this letter report documenting geophysical survey 

activities conducted at the Shirley Sutton property (Parcel 10) located at 360 W. Main St. in 

Sylva, Jackson County, North Carolina.  The geophysical survey activities were conducted on 

behalf of the North Carolina Department of Transportation (NC DOT) in accordance with 

H&H’s August 17, 2022 proposal. Based on discussions between H&H and NC DOT, no soil 

assessment activities were conducted on Parcel 10.  

This geophysical survey was conducted to evaluate the potential for underground storage tank 

(UST) systems on proposed right of way and construction easement areas on Parcel 10 related to 

proposed road improvements along W. Main Street. (State Project R-5600).  This NC DOT road 

improvement project includes new curb and gutters, storm water drainage piping, sidewalks, etc. 

Parcel 10 was vacant at the time of the geophysical survey activities. A one-story building with 

garage is located on the western portion of the property.  A site location map is included as 

Figure 1.  NC DOT’s preliminary plan sheet depicting Parcel 10 is included in Appendix A.   
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H&H searched the North Carolina Department of Environmental Quality (NC DEQ) Laserfiche 

website and NC DEQ UST databases for incident files related to the Parcel 10 address to better 

target UST system areas and to check for locations of previously reported impacts. DOT 

information indicates this property was previously occupied by Silva Brakes and Automotive. 

However, NC DEQ’s Site Locator Tool website indicates UST Incident No. 28270 (Sylva Brakes 

and Automotive) is located on the adjacent property to the west at 414 W. Main Street.  Based on 

the NC DEQ Registered Tank Database, no USTs were registered for Parcel 10.  Pertinent 

information regarding the Sylva Brakes and Automotive Facility are included in Appendix B. 

H&H subcontracted with Pyramid Geophysical Services (Pyramid) of Greensboro, NC to conduct 

the geophysical survey.  The geophysical survey activities are discussed below. 

2.0  Geophysical Survey Activities 

H&H reviewed the results of the geophysical survey performed on Parcel 10 by Pyramid on 

September 26 and 27, 2022.  Pyramid utilized electromagnetic (EM) induction technology and 

ground penetrating radar (GPR) to identify potential geophysical anomalies and potential USTs at 

the site.   

A total of seven EM anomalies were identified at the site.  The EM anomalies were attributed to 

known surface metallic objects such as above-ground metal structures (i.e. metal poles, metal 

guardrail, etc.) that were not characteristic signatures of USTs.  The EM/GPR survey detected 

the presence of three probable USTs on Parcel 10.  The approximate dimensions of UST #1 and 

UST #2 are 13 ft long by 5.5 ft wide.  The approximate dimensions UST #3 are 9 ft long by 5.5 

ft wide.  H&H identified potential fill ports near each of the USTs.  The manhole near UST#1 

could not be opened and the manhole near UST-2 appeared to be filled with soil and/or concrete. 

An approximate 2-inch diameter metal pipe was identified above grade near UST#3. Pyramid’s 

report, including figures depicting the results of the EM/GPR survey, is provided in Appendix C. 

Photographs of the suspected UST locations are included in in Appendix D. 
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3.0  Conclusions  

H&H has reviewed the results of a geophysical survey conducted on Parcel 10 located at 360 W. 

Main Street in Sylva, Jackson County, North Carolina.  Three probable USTs were identified on 

Parcel 10.  If a UST is encountered during construction activities, the UST system(s) and their 

contents should be removed in accordance with NC DEQ regulations and properly disposed. 

Impacted media encountered during road construction activities, if any, should be properly 

managed and disposed at a permitted facility. 

Should you have any questions or need additional information, please do not hesitate to contact 

us at (704) 586-0007. 

Sincerely, 

Hart & Hickman, PC 

David Graham, PG 
Senior Project Geologist 

Matt Bramblett, PE 
Principal and Project Manager 

Not considered final unless all signatures are completed. 

Attachments

12/05/2022
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EXECUTIVE SUMMARY 

 
Project Description: Pyramid Geophysical Services (Pyramid), a department within 

Pyramid Environmental & Engineering, P.C., conducted a geophysical investigation for 

Hart & Hickman, P.C. (Hart & Hickman) at Parcel 10, located at 360 West Main Street, in 

Sylva, NC. The survey was part of a North Carolina Department of Transportation 

(NCDOT) Right-of-Way (ROW) investigation (NCDOT Project R-5600). The survey was 

designed to extend from the existing edge of pavement into the proposed ROW and/or 

easements, whichever distance was greater. Conducted from September 26-27, 2022, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area. 

 

Geophysical Results: The geophysical investigation consisted of electromagnetic (EM) 

induction-metal detection and ground penetrating radar (GPR) surveys. A total of seven 

EM anomalies were identified. The majority of the EM anomalies were directly attributed 

to visible cultural features at the ground surface. The geophysical survey identified 

evidence of utilities and/or smaller fragments of buried debris.  

 

Three probable USTs were observed off the northeastern corner of the building. Probable 

USTs #1 and #2 are each approximately 13 feet long by 5.5 feet wide. Probable UST #3 is 

approximately 9 feet long by 5.5 feet wide. Collectively, the geophysical data recorded 

evidence of three probable USTs at Parcel 10.  
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INTRODUCTION 

 
Pyramid Geophysical Services (Pyramid), a department within Pyramid Environmental & 

Engineering, P.C., conducted a geophysical investigation for Hart & Hickman, P.C. (Hart 

& Hickman) at Parcel 10, located at 360 West Main Street, in Sylva, NC. The survey was 

part of a North Carolina Department of Transportation (NCDOT) Right-of-Way (ROW) 

investigation (NCDOT Project R-5600). The survey was designed to extend from the 

existing edge of pavement into the proposed ROW and/or easements, whichever distance 

was greater. Conducted from September 26-27, 2022, the geophysical investigation was 

performed to determine if unknown, metallic underground storage tanks (USTs) were 

present beneath the survey area. 

 

The site consisted of a commercial building surrounded by asphalt, concrete, gravel, and 

grass surfaces. An aerial photograph, showing the survey area boundaries, and ground-

level photographs are shown in Figure 1.  

 
FIELD METHODOLOGY 

 
The geophysical investigation consisted of electromagnetic (EM) induction-metal 

detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data 

using a Geonics EM61-MK2 (EM61) metal detector integrated with a Geode External 

GPS/GLONASS receiver. The integrated GPS system allows the location of the instrument 

to be recorded in real-time during data collection, resulting in an EM data set that is geo-

referenced and can be overlain on aerial photographs and CADD drawings. A boundary 

grid was established around the perimeter of the site with marks every 10 feet to maintain 

orientation of the instrument throughout the survey and assure complete coverage of the 

area. 

 

According to the instrument specifications, the EM61 can detect a metal drum down to a 

maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be 

detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at 
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approximately 0.8-foot intervals along north-south trending or east-west trending, 

generally parallel survey lines, spaced five feet apart. The data were downloaded to a 

computer and reviewed in the field and office using the Geonics NAV61 and Surfer for 

Windows Version 15.0 software programs.  

 

GPR data were acquired across select EM anomalies on September 27, 2022, using a 

Geophysical Survey Systems, Inc. (GSSI) SIR 4000 unit equipped with a 350 MHz HS 

antenna. Data were collected both in reconnaissance fashion as well as along formal 

transect lines across EM features. The GPR data were viewed in real-time using a vertical 

scan of 512 samples, at a rate of 48 scans per second. GPR data were viewed down to a 

maximum depth of approximately 6 feet, based on dielectric constants calculated by the 

SIR 4000 unit in the field during the reconnaissance scans. GPR transects across specific 

anomalies were saved to the hard drive of the SIR 4000 unit for post-processing and figure 

generation. 

 

Pyramid’s classifications of USTs for the purposes of this report are based directly on the 

geophysical UST ratings provided by the NCDOT. These ratings are as follows: 

 

 
 

DISCUSSION OF RESULTS 

 
Discussion of EM Results 

A contour plot of the EM61 results obtained across the survey area at the property is 

presented in Figure 2. Each EM anomaly is numbered for reference in the figure. The 
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following table presents the list of EM anomalies and the cause of the metallic response, if 

known: 

Metallic Anomaly # Cause of Anomaly Investigated with GPR 

1 Sign/Cut Poles   

2 Three Probable USTs  

3 Cut Poles   
4 Hydrant   
5 Metal Pole   
6 Guardrail   
7 Utility  

 

The majority of the EM anomalies were directly attributed to visible cultural features at the 

ground surface, including cut poles, a hydrant, a metal pole, a guardrail, a sign, and a utility. 

GPR was performed across EM Anomalies 1, 2, and 7 to investigate whether the anomalies 

were the result of more significant structures such as USTs. 

 

Discussion of GPR Results 

Figure 3 presents the locations of the formal GPR transects performed at the property as 

well as select transect images. All of the transect images are included in Appendix A. A 

total of nine formal GPR transects were performed at the site.  

 

GPR Transects 1 and 8-9 were performed across EM Anomalies 1 and 7, respectively. 

None of these transects showed evidence of significant structures such as USTs. Evidence 

of utilities and/or smaller fragments of buried debris was observed. 

 

GPR Transects 2-7 were performed in the northwestern portion of the parking lot, across 

EM Anomaly 2. GPR Transect 2 showed two large, high-amplitude hyperbolic reflectors 

and GPR Transect 5 showed one large, high-amplitude reflector. GPR Transects 3-4 and 6 

each showed high-amplitude lateral reflectors. These reflectors are typical of USTs. 

Probable USTs #1 and #2 are each approximately 13 feet long by 5.5 feet wide. Probable 

UST #3 is approximately 9 feet long by 5.5 feet wide. Figure 4 provides the locations and 

sizes of the three probable USTs, overlain on an aerial, along with ground-level 
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photographs. GPR Transect 7 showed evidence of remnants of infrastructure, possibly a 

pump island. 

 

Collectively, the geophysical data recorded evidence of three probable USTs at Parcel 10. 

Figure 5 provides an overlay of the metal detection results and three probable USTs on the 

NCDOT engineering plans for reference. 
 
 
SUMMARY & CONCLUSIONS 

 
Pyramid’s evaluation of the EM61 and GPR data collected at Parcel 10 in Sylva, North 

Carolina, provides the following summary and conclusions: 

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

USTs within the accessible portions of the geophysical survey area. 

• The majority of the EM anomalies were directly attributed to visible cultural 

features at the ground surface. 

• The geophysical survey identified evidence of utilities and/or smaller fragments of 

buried debris. 

• Three probable USTs were observed off the northeastern corner of the building. 

Probable USTs #1 and #2 are each approximately 13 feet long by 5.5 feet wide. 

Probable UST #3 is approximately 9 feet long by 5.5 feet wide. 

• Collectively, the geophysical data recorded evidence of three probable USTs at 

Parcel 10.  
 

LIMITATIONS 

 
Geophysical surveys have been performed and this report was prepared for Hart & 

Hickman, P.C. in accordance with generally accepted guidelines for EM61 and GPR 

surveys. It is generally recognized that the results of the EM61 and GPR surveys are non-

unique and may not represent actual subsurface conditions. The EM61 and GPR results 

obtained for this project have not conclusively determined the definitive presence or 

absence of metallic USTs, but the evidence collected is sufficient to result in the 
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conclusions made in this report. Additionally, it should be understood that areas containing 

extensive vegetation, reinforced concrete, or other restrictions to the accessibility of the 

geophysical instruments could not be fully investigated. 
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Appendix A – GPR Transect Images 



 

GPR TRANSECT 1 

 

 

GPR TRANSECT 2 
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Photograph 2: View of potential fill port near UST #3.

Photograph 1: View of potential fill ports near UST #1 and UST #2.
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Via NC DOT FTS 

November 30, 2022 

NC DOT Geotechnical Unit 
GeoEnvironmental Section 
1589 Mail Service Center 
Raleigh, North Carolina 27699-1589 

Attention:  Mr. Ashley Cox, LG 

Re: Geophysical Survey Report – Parcel 30 
NC DOT State Project No. R-5600 
WBS Element No. 45818.1.FR1  
Sylva, Jackson County, North Carolina 
H&H Job No. ROW-704 

Dear Ashley: 

Please find the attached PDF copy of the Geophysical Survey Report for the K&HB Enterprises, 
LLC property (Parcel 30) located in Sylva, Jackson County, North Carolina.  Please return via 
DocuSign for final signatures.  If you have any questions or need additional information, please 
contact us at (704) 586-0007. 

Sincerely, 

Hart & Hickman, PC 

David Graham, PG Matt Bramblett, PE 
Senior Project Geologist Principal 

Attachment 
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Via NC DOT FTS 

November 30, 2022 

NC DOT - Geotechnical Unit 
GeoEnvironmental Section 
1589 Mail Service Center 
Raleigh, NC 27699-1589 

Attention: Mr. Ashley Cox, LG 

Re: Geophysical Survey   
NC DOT Parcel 30 
32 Asheville Highway, Sylva, Jackson County, North Carolina 
State Project: R-5600; WBS Element No. 45818.1.FR1 
H&H Job No. ROW-704 

Dear Ashley: 

1.0  Introduction and Background Information 

Hart & Hickman, PC (H&H) has prepared this letter report documenting geophysical survey 

activities conducted on the K&HB Enterprises, LLC property (Parcel 30) located at 32 Asheville 

Highway in Sylva, Jackson County, North Carolina.  The geophysical survey activities were 

conducted on behalf of the North Carolina Department of Transportation (NC DOT) in 

accordance with H&H’s August 17, 2022 proposal. 

This geophysical survey was conducted to evaluate the potential for underground storage tank 

(UST) systems on proposed right of way and construction easement areas on Parcel 30 related to 

proposed road improvements along W. Main St. and Ashville Highway (State Project R-5600). 

This NC DOT road improvement project includes new curb and gutters, stormwater drainage 

piping, sidewalks, etc.   Parcel 30 is currently occupied by a vacant one-story building (former 

medical clinic) and parking areas. A site location map is included as Figure 1.  NC DOT’s plan 

sheet depicting Parcel 30 is included in Appendix A.   



K&HB Enterprises, LLC 
November 30, 2022 
Page 2 

https://harthick.sharepoint.com/sites/MasterFiles-1/Shared Documents/AAA-Master Projects/NC DOT Right-of-Way -ROW/ROW-700s/ROW-704 Jackson 
County Phase IIs/Reports/Parcel 30/Report/R-5600_Geophysical Survey Report_Parcel 30_20221130.doc 

H&H searched the North Carolina Department of Environmental Quality (NC DEQ) Laserfiche 

website and NC DEQ UST databases for incident files related to the Parcel 30 address to better 

target UST system areas and to check for locations of previously reported impacts.  According to 

NC DEQ’s Site Locator Tool website, the site was previously occupied by Cagles Auto Service, 

and NC DEQ Incident No. 13738 is associated with this property.  Review of limited NC DEQ 

files indicate that three gasoline USTs were removed from the property in the early 1990’s. 

Based on UST closure soil analytical results, DEQ’s predecessor (North Carolina Department of 

Environment, Health, and Natural Resources) issued a letter dated May 27, 1993 that no further 

soil removal or soil sampling was required at the site. The location of the former UST system is 

unknown. Available files obtained from NC DEQ’s Laserfiche website for Parcel 30 are included 

in Appendix B. 

H&H subcontracted with Pyramid Geophysical Services (Pyramid) of Greensboro, NC to conduct 

the geophysical survey to screen for the presence of remaining USTs.  The geophysical survey 

activities are discussed below. 

2.0  Geophysical Survey Activities 

H&H reviewed the results of the geophysical survey performed on Parcel 30 by Pyramid on 

September 26 and 27, 2022.  Pyramid utilized electromagnetic (EM) induction technology and 

ground penetrating radar (GPR) to identify potential geophysical anomalies and potential USTs at 

the site.   

A total of thirteen EM anomalies were identified at the site.  The EM anomalies were attributed 

to known surface metallic objects such as above-ground metal structures (i.e. manholes, drop 

inlets, etc.) that were not characteristic signatures of USTs.  The EM/GPR results indicated that 

no potential USTs were identified on Parcel 30.  Pyramid’s report, including figures depicting 

the results of the EM/GPR survey, is provided in Appendix C.  



K&HB Enterprises, LLC 
November 30, 2022 
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https://harthick.sharepoint.com/sites/MasterFiles-1/Shared Documents/AAA-Master Projects/NC DOT Right-of-Way -ROW/ROW-700s/ROW-704 Jackson 
County Phase IIs/Reports/Parcel 30/Report/R-5600_Geophysical Survey Report_Parcel 30_20221130.doc 

3.0  Conclusions  

H&H has reviewed NC DEQ incident files and the results of a geophysical survey conducted on 

Parcel 30 located at 32 Asheville Highway in Sylva, Jackson County, North Carolina. NC DEQ 

incident files indicate that Parcel 30 was previously occupied by Cagles Auto Service (NC DEQ 

Incident No. 13738). Three gasoline USTs were removed from the site in the early 1990’s. 

DEQ’s predecessor (North Carolina Department of Environment, Health, and Natural Resources) 

issued a letter dated May 27, 1993 that no further soil removal or soil sampling was required at 

the site. No USTs were identified on Parcel 30 during geophysical survey activities. If a UST is 

encountered during construction activities, the UST system(s) and their contents should be 

removed in accordance with NC DEQ regulations and properly disposed.  Impacted media 

encountered during road construction activities, if any, should be properly managed and disposed 

at a permitted facility. 

Should you have any questions or need additional information, please do not hesitate to contact 

us at (704) 586-0007. 

Sincerely, 

Hart & Hickman, PC 

David Graham, PG 
Senior Project Geologist 

Matt Bramblett, PE 
Principal and Project Manager 

Not considered final unless all signatures are completed. 
Attachments

12/05/2022
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EXECUTIVE SUMMARY 

 
Project Description: Pyramid Geophysical Services (Pyramid), a department within 

Pyramid Environmental & Engineering, P.C., conducted a geophysical investigation for 

Hart & Hickman, P.C. (Hart & Hickman) at Parcel 30, located at 32 Asheville Highway, 

in Sylva, NC. The survey was part of a North Carolina Department of Transportation 

(NCDOT) Right-of-Way (ROW) investigation (NCDOT Project R-5600). The survey was 

designed to extend from the existing edge of pavement into the proposed ROW and/or 

easements, whichever distance was greater. Conducted from September 26-27, 2022, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area. 

 

Geophysical Results: The geophysical investigation consisted of electromagnetic (EM) 

induction-metal detection and ground penetrating radar (GPR) surveys. A total of thirteen 

EM anomalies were identified. All of the EM anomalies were directly attributed to visible 

cultural features at the ground surface. The geophysical survey identified evidence of 

utilities and/or smaller fragments of buried debris. Collectively, the geophysical data 

recorded no evidence of metallic USTs at Parcel 30. 
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INTRODUCTION 

 
Pyramid Geophysical Services (Pyramid), a department within Pyramid Environmental & 

Engineering, P.C., conducted a geophysical investigation for Hart & Hickman, P.C. (Hart 

& Hickman) at Parcel 30, located at 32 Asheville Highway, in Sylva, NC. The survey was 

part of a North Carolina Department of Transportation (NCDOT) Right-of-Way (ROW) 

investigation (NCDOT Project R-5600). The survey was designed to extend from the 

existing edge of pavement into the proposed ROW and/or easements, whichever distance 

was greater. Conducted from September 26-27, 2022, the geophysical investigation was 

performed to determine if unknown, metallic underground storage tanks (USTs) were 

present beneath the survey area. 

 

The site consisted of a vacant office building surrounded by asphalt, concrete, and grass 

surfaces. An aerial photograph, showing the survey area boundaries, and ground-level 

photographs are shown in Figure 1.  

 
FIELD METHODOLOGY 

 
The geophysical investigation consisted of electromagnetic (EM) induction-metal 

detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data 

using a Geonics EM61-MK2 (EM61) metal detector integrated with a Geode External 

GPS/GLONASS receiver. The integrated GPS system allows the location of the instrument 

to be recorded in real-time during data collection, resulting in an EM data set that is geo-

referenced and can be overlain on aerial photographs and CADD drawings. A boundary 

grid was established around the perimeter of the site with marks every 10 feet to maintain 

orientation of the instrument throughout the survey and assure complete coverage of the 

area. 

 

According to the instrument specifications, the EM61 can detect a metal drum down to a 

maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be 

detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at 
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approximately 0.8-foot intervals along north-south trending or east-west trending, 

generally parallel survey lines, spaced five feet apart. The data were downloaded to a 

computer and reviewed in the field and office using the Geonics NAV61 and Surfer for 

Windows Version 15.0 software programs.  

 

GPR data were acquired across select EM anomalies on September 27, 2022, using a 

Geophysical Survey Systems, Inc. (GSSI) SIR 4000 unit equipped with a 350 MHz HS 

antenna. Data were collected both in reconnaissance fashion as well as along formal 

transect lines across EM features. The GPR data were viewed in real-time using a vertical 

scan of 512 samples, at a rate of 48 scans per second. GPR data were viewed down to a 

maximum depth of approximately 6 feet, based on dielectric constants calculated by the 

SIR 4000 unit in the field during the reconnaissance scans. GPR transects across specific 

anomalies were saved to the hard drive of the SIR 4000 unit for post-processing and figure 

generation. 

 

Pyramid’s classifications of USTs for the purposes of this report are based directly on the 

geophysical UST ratings provided by the NCDOT. These ratings are as follows: 

 

 
 

DISCUSSION OF RESULTS 

 
Discussion of EM Results 

A contour plot of the EM61 results obtained across the survey area at the property is 

presented in Figure 2. Each EM anomaly is numbered for reference in the figure. The 
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following table presents the list of EM anomalies and the cause of the metallic response, if 

known: 

LIST OF METALLIC ANOMALIES IDENTIFIED BY EM SURVEY 

   
Metallic Anomaly # Cause of Anomaly Investigated with GPR 

1 Corrugated Steel Pipe   

2 Drop Inlet   
3 Drop Inlets   
4 Sign   
5 Drop Inlet   
6 Utility   
7 Manhole   
8 Utility   
9 Manhole   

10 Manhole/Sign   
11 Drop Inlet   
12 Utility   
13 Manhole   

 

All of the EM anomalies were directly attributed to visible cultural features at the ground 

surface, including a corrugated steel pipe, drop inlets, signs, manholes, and utilities.  

 

Discussion of GPR Results 

Figure 3 presents the locations of the formal GPR transects performed at the property as 

well as a select transect image. All of the transect images are included in Appendix A. A 

total of two formal GPR transects were performed at the site.  

 

GPR Transects 1-2 were performed as general reconnaissance scans at the request of Hart 

& Hickman. Neither transect showed evidence of significant structures such as USTs. 

Evidence of utilities and/or smaller fragments of buried debris was observed. 

 

Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 30. 

Figure 4 provides an overlay of the metal detection results on the NCDOT engineering 

plans for reference. 
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SUMMARY & CONCLUSIONS 
 

Pyramid’s evaluation of the EM61 and GPR data collected at Parcel 30 in Sylva, North 

Carolina, provides the following summary and conclusions: 

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

USTs within the accessible portions of the geophysical survey area. 

• All of the EM anomalies were directly attributed to visible cultural features at the 

ground surface. 

• The geophysical survey identified evidence of utilities and/or smaller fragments of 

buried debris. 

• Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 

30.  
 

LIMITATIONS 

 
Geophysical surveys have been performed and this report was prepared for Hart & 

Hickman, P.C. in accordance with generally accepted guidelines for EM61 and GPR 

surveys. It is generally recognized that the results of the EM61 and GPR surveys are non-

unique and may not represent actual subsurface conditions. The EM61 and GPR results 

obtained for this project have not conclusively determined the definitive presence or 

absence of metallic USTs, but the evidence collected is sufficient to result in the 

conclusions made in this report. Additionally, it should be understood that areas containing 

extensive vegetation, reinforced concrete, or other restrictions to the accessibility of the 

geophysical instruments could not be fully investigated. 
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Appendix A – GPR Transect Images 
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Via NC DOT FTS 

November 30, 2022 

NC DOT Geotechnical Unit 
GeoEnvironmental Section 
1589 Mail Service Center 
Raleigh, North Carolina 27699-1589 

Attention:  Mr. Ashley Cox, LG 

Re: Geophysical Survey Report – Parcel 48 
NC DOT State Project No. R-5600 
WBS Element No. 45818.1.FR1  
Sylva, Jackson County, North Carolina 
H&H Job No. ROW-704 

Dear Ashley: 

Please find the attached PDF copy of the Geophysical Survey Report for the Robert L. Middleton 
property (Parcel 48) located in Sylva, Jackson County, North Carolina.  Please return via 
DocuSign for final signatures.  If you have any questions or need additional information, please 
contact us at (704) 586-0007. 

Sincerely, 

Hart & Hickman, PC 

David Graham, PG Matt Bramblett, PE 
Senior Project Geologist Principal 

Attachment 
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Via NC DOT FTS 

November 30, 2022 

NC DOT - Geotechnical Unit 
GeoEnvironmental Section 
1589 Mail Service Center 
Raleigh, NC 27699-1589 

Attention: Mr. Ashley Cox, LG 

Re: Geophysical Survey   
NC DOT Parcel 48 
195 E. Main Street, Sylva, Jackson County, North Carolina 
State Project: R-5600; WBS Element No. 45818.1.FR1 
H&H Job No. ROW-704 

Dear Ashley: 

1.0  Introduction and Background Information 

Hart & Hickman, PC (H&H) has prepared this letter report documenting geophysical survey 

activities conducted at the Robert L. Middleton property (Parcel 48) located at 195 E. Main 

Street in Sylva, Jackson County, North Carolina.  The geophysical survey activities were 

conducted on behalf of the North Carolina Department of Transportation (NC DOT) in 

accordance with H&H’s August 17, 2022 proposal. 

The purpose of the geophysical survey was to evaluate the potential for underground storage tank 

(UST) systems on proposed right of way and construction easement areas on Parcel 48 related 

to proposed road improvements along E. Main St. (State Project R-5600).  This NC DOT 

road improvement project includes new curb and gutters, stormwater drainage piping, 

sidewalks, etc. Parcel 48 is occupied by East Main Auto, an auto sales facility. A site location 

map is included as Figure 1.  NC DOT’s plan sheet depicting Parcel 48 is included in Appendix 

A. 



Robert L. Middleton Property 
November 30, 2022 
Page 2 

https://harthick.sharepoint.com/sites/MasterFiles-1/Shared Documents/AAA-Master Projects/NC DOT Right-of-Way -ROW/ROW-700s/ROW-704 Jackson 
County Phase IIs/Reports/Parcel 48/Report/R-5600_Geophysical Survey Report_Parcel 48_20221130.doc 

H&H searched the North Carolina Department of Environmental Quality (NC DEQ) Laserfiche 

website and NC DEQ UST databases for incident files related to the Parcel 48 address to better 

target UST system areas and to check for locations of previously reported impacts.  A review of NC 

DEQ files indicated that the site was previously occupied by Middleton’s Amoco, and NC DEQ 

Incident No. 22986 is associated with this property.  According to Underground Storage Tank 

Closure Report dated September 6, 2000 prepared by Mountain Geology, Inc., low-level total 

petroleum hydrocarbons (TPH) as gasoline range organics (GRO) was identified in one of ten soil 

samples collected during removal of three 3,000-gallon gasoline USTs in March 2000.  After a 

small amount of soil was excavated from this location, no petroleum-related constituents were 

detected in a subsequent soil sample collected near the impacted sample location noted above.  The 

former UST locations and associated dispenser island appear to have been located outside of 

proposed NC DOT work areas.  DEQ’s predecessor (North Carolina Department of Environment 

and Natural Resources) issued a No Further Action letter for this Site in 2000. Available files 

obtained from NC DEQ’s Laserfiche website for Parcel 48 are included in Appendix B. 

H&H subcontracted with Pyramid Geophysical Services (Pyramid) of Greensboro, NC to conduct 

the geophysical survey to screen for additional USTs.  The geophysical survey activities are 

discussed below. 

2.0  Geophysical Survey Activities 

H&H reviewed the results of the geophysical survey performed at the site by Pyramid on September 

27, 2022.  Pyramid utilized electromagnetic (EM) induction technology and ground penetrating 

radar (GPR) to identify potential geophysical anomalies and potential USTs at the site.   

A total of five EM anomalies were identified at the site.  The EM anomalies were attributed to 

known surface metallic objects such as above-ground metal structures (i.e. former dispenser 

island, manhole, etc.) that were not characteristic signatures of USTs. The former dispenser 

island (noted on Pyramid’s Figure 2) is located just outside of the proposed NC DOT 

construction easement.  The EM/GPR results indicated that no suspected USTs were identified 
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https://harthick.sharepoint.com/sites/MasterFiles-1/Shared Documents/AAA-Master Projects/NC DOT Right-of-Way -ROW/ROW-700s/ROW-704 Jackson 
County Phase IIs/Reports/Parcel 48/Report/R-5600_Geophysical Survey Report_Parcel 48_20221130.doc 

on Parcel 48.  Pyramid’s report, including figures depicting the results of the EM/GPR survey, is 

provided in Appendix C. 

3.0  Conclusions  

H&H has reviewed NC DEQ incident files and the results of a geophysical survey conducted on 

Parcel 48 located at 195 E. Main Street in Sylva, Jackson County, North Carolina.  NC DEQ 

files indicate the site was previously occupied by Middleton’s Amoco (NC DEQ Incident No. 

22986).  Three gasoline USTs were removed from the site in 2000.  Based on UST closure 

sample results in 2000, DEQ issued a NFA letter for this Site. The former USTs and associated 

dispensers appear to have been located outside of proposed NC DOT work areas. No USTs were 

identified on Parcel 48 during geophysical survey activities. If a UST is encountered during 

construction activities, the UST system(s) and their contents should be removed in accordance 

with NC DEQ regulations and properly disposed.  Impacted media encountered during road 

construction activities, if any, should be properly managed and disposed at a permitted facility. 

Should you have any questions or need additional information, please do not hesitate to contact 

us at (704) 586-0007. 

Sincerely, 

Hart & Hickman, PC 

David Graham, PG 
Senior Project Geologist 

Matt Bramblett, PE 
Principal and Project Manager 

Not considered final unless all signatures are completed. 
Attachments

12/05/2022
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EXECUTIVE SUMMARY 

 
Project Description: Pyramid Geophysical Services (Pyramid), a department within 

Pyramid Environmental & Engineering, P.C., conducted a geophysical investigation for 

Hart & Hickman, P.C. (Hart & Hickman) at Parcel 48, located at 195 East Main Street, in 

Sylva, NC. The survey was part of a North Carolina Department of Transportation 

(NCDOT) Right-of-Way (ROW) investigation (NCDOT Project R-5600). The survey was 

designed to extend from the existing edge of pavement into the proposed ROW and/or 

easements, whichever distance was greater. Conducted on September 27, 2022, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area. 

 

Geophysical Results: The geophysical investigation consisted of electromagnetic (EM) 

induction-metal detection and ground penetrating radar (GPR) surveys. A total of five EM 

anomalies were identified. All of the EM anomalies were directly attributed to visible 

cultural features at the ground surface. GPR was performed across and around all sources 

of significant metallic interference to confirm that the interference did not obscure any 

significant structures such as USTs. The geophysical survey identified evidence of utilities 

and/or smaller fragments of buried debris. Collectively, the geophysical data recorded no 

evidence of metallic USTs at Parcel 48. 
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INTRODUCTION 

 
Pyramid Geophysical Services (Pyramid), a department within Pyramid Environmental & 

Engineering, P.C., conducted a geophysical investigation for Hart & Hickman, P.C. (Hart 

& Hickman) at Parcel 48, located at 195 East Main Street, in Sylva, NC. The survey was 

part of a North Carolina Department of Transportation (NCDOT) Right-of-Way (ROW) 

investigation (NCDOT Project R-5600). The survey was designed to extend from the 

existing edge of pavement into the proposed ROW and/or easements, whichever distance 

was greater. Conducted on September 27, 2022, the geophysical investigation was 

performed to determine if unknown, metallic underground storage tanks (USTs) were 

present beneath the survey area. 

 

The site consisted of a used car dealership surrounded by asphalt, gravel, and grass 

surfaces. An aerial photograph, showing the survey area boundaries, and ground-level 

photographs are shown in Figure 1.  

 
FIELD METHODOLOGY 

 
The geophysical investigation consisted of electromagnetic (EM) induction-metal 

detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data 

using a Geonics EM61-MK2 (EM61) metal detector integrated with a Geode External 

GPS/GLONASS receiver. The integrated GPS system allows the location of the instrument 

to be recorded in real-time during data collection, resulting in an EM data set that is geo-

referenced and can be overlain on aerial photographs and CADD drawings. A boundary 

grid was established around the perimeter of the site with marks every 10 feet to maintain 

orientation of the instrument throughout the survey and assure complete coverage of the 

area. 

 

According to the instrument specifications, the EM61 can detect a metal drum down to a 

maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be 

detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at 
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approximately 0.8-foot intervals along north-south trending or east-west trending, 

generally parallel survey lines, spaced five feet apart. The data were downloaded to a 

computer and reviewed in the field and office using the Geonics NAV61 and Surfer for 

Windows Version 15.0 software programs.  

 

GPR data were acquired across select EM anomalies on September 27, 2022, using a 

Geophysical Survey Systems, Inc. (GSSI) SIR 4000 unit equipped with a 350 MHz HS 

antenna. Data were collected both in reconnaissance fashion as well as along formal 

transect lines across EM features. The GPR data were viewed in real-time using a vertical 

scan of 512 samples, at a rate of 48 scans per second. GPR data were viewed down to a 

maximum depth of approximately 6 feet, based on dielectric constants calculated by the 

SIR 4000 unit in the field during the reconnaissance scans. GPR transects across specific 

anomalies were saved to the hard drive of the SIR 4000 unit for post-processing and figure 

generation. 

 

Pyramid’s classifications of USTs for the purposes of this report are based directly on the 

geophysical UST ratings provided by the NCDOT. These ratings are as follows: 

 

 
 

DISCUSSION OF RESULTS 

 
Discussion of EM Results 

A contour plot of the EM61 results obtained across the survey area at the property is 

presented in Figure 2. Each EM anomaly is numbered for reference in the figure. The 
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following table presents the list of EM anomalies and the cause of the metallic response, if 

known: 

LIST OF METALLIC ANOMALIES IDENTIFIED BY EM SURVEY 

   
Metallic Anomaly # Cause of Anomaly Investigated with GPR 

1 Utility   

2 Vehicles  

3 Fuel Pump/Light  

4 Sign   
5 Manhole   

 

All of the EM anomalies were directly attributed to visible cultural features at the ground 

surface, including a utility, vehicles, a fuel pump, a light, a sign, and a manhole. GPR was 

performed across and around all sources of significant metallic interference to confirm that 

the interference did not obscure any significant structures such as USTs.  

 

Discussion of GPR Results 

Figure 3 presents the locations of the formal GPR transects performed at the property as 

well as select transect images. All of the transect images are included in Appendix A. A 

total of fourteen formal GPR transects were performed at the site.  

 

GPR Transects 1-2 were performed as general reconnaissance scans at the request of Hart 

& Hickman. GPR Transects 3-14 were performed across and around areas of significant 

metallic interference. None of these transects showed evidence of significant structures 

such as USTs. Evidence of utilities and/or smaller fragments of buried debris was observed. 

 

Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 48. 

Figure 4 provides an overlay of the metal detection results on the NCDOT engineering 

plans for reference. 
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SUMMARY & CONCLUSIONS 
 

Pyramid’s evaluation of the EM61 and GPR data collected at Parcel 48 in Sylva, North 

Carolina, provides the following summary and conclusions: 

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

USTs within the accessible portions of the geophysical survey area. 

• All of the EM anomalies were directly attributed to visible cultural features at the 

ground surface. 

• GPR was performed across and around all sources of significant metallic 

interference to confirm that the interference did not obscure any significant 

structures such as USTs. 

• The geophysical survey identified evidence of utilities and/or smaller fragments of 

buried debris. 

• Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 

48. 
 

LIMITATIONS 

 
Geophysical surveys have been performed and this report was prepared for Hart & 

Hickman, P.C. in accordance with generally accepted guidelines for EM61 and GPR 

surveys. It is generally recognized that the results of the EM61 and GPR surveys are non-

unique and may not represent actual subsurface conditions. The EM61 and GPR results 

obtained for this project have not conclusively determined the definitive presence or 

absence of metallic USTs, but the evidence collected is sufficient to result in the 

conclusions made in this report. Additionally, it should be understood that areas containing 

extensive vegetation, reinforced concrete, or other restrictions to the accessibility of the 

geophysical instruments could not be fully investigated. 
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Appendix A – GPR Transect Images 



 

GPR TRANSECT 1 

 

GPR TRANSECT 2 

 

 

GPR TRANSECT 3 

 

 

 

 

GPR TRANSECT 4 

 



 

GPR TRANSECT 5 

 

 

GPR TRANSECT 6 

 

 

GPR TRANSECT 7 

 

 

GPR TRANSECT 8 

 



 

GPR TRANSECT 9 

 

 

GPR TRANSECT 10 

 

 

GPR TRANSECT 11 

 

 

GPR TRANSECT 12 

 



 

GPR TRANSECT 13 

 

 

GPR TRANSECT 14 

 

 


