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December 12, 2016 
 
Mr. Terry Fox, L.G. 
North Carolina Department of Transportation 
Geotechnical Engineering Unit 
1589 Mail Service Center 
Raleigh, North Carolina    27699-1589 
 
Reference: Preliminary Site Assessment 

Joseph Molgora Property (Parcel #140) 
6002 Raeford Road 
Fayetteville, Cumberland County, North Carolina   
State Project: U-4405 
WBS Element 39049.1.1 
SIES Project No. 2016.0054.NDOT 

 
Dear Mr. Fox: 
 
Solutions-IES, Inc., (SIES) 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 

September 26, 2016, and the North Carolina Department of Transportation’s (NCDOT’s) Notice to 

Proceed dated September 26, 2016.  Activities associated with the assessment consisted of conducting a 

geophysical investigation, collecting soil samples for analysis, and reviewing applicable North Carolina 

Department of Environmental Quality (NCDEQ) records.  The purpose of this report is to document the 

field activities, present the laboratory analytical results, and provide recommendations regarding the 

property. 

 

Location and Description 

 

The Joseph Molgora Property (Parcel #140) is located at 6002 Raeford Road in Fayetteville, Cumberland 

County, North Carolina.  The property is located on the north side of Raeford Road, approximately 150 

feet west of the intersection of Raeford Road and Skibo Road (Figure 1).   The property consists of a 

former gas station and convenience store, and as of the date of the field work, a computer repair shop 

(We Fix It) occupied the building.  The NCDOT information indicated that two underground storage tanks 

(USTs) were located under the edge of the building. A review of on-line UST registry information indicated 

that no USTs are registered at the site.   According to the UST Closure Report (Environmental 

Hydrogeological Consultants, Inc., dated November 22, 2004), two 3,000-gallon gasoline USTs and one 

500-gallon kerosene UST were installed in the 1960’s and were taken out of service in the 1970’s or early 

1980’s. 
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A concrete parking area occupies the area in front of the building.  An attached canopy in front of the 

building may have covered a dispenser island and two UST fill ports were observed near the east side of 

the canopy (Figure 2).  The proposed easement had not been marked at the site on the date of the 

geophysical field work, but NCDOT plan sheets show that the easement will affect the canopy, but not the 

building.  

 

NCDOT requested a Preliminary Site Assessment for the right-of-way and proposed easement because 

of the previous site use as a gas station.  The scope of work defined in the Request for Technical and 

Cost Proposal was to evaluate the site with respect to the presence of known and unknown USTs, and to 

assess where contamination exists on the right-of-way/proposed easement.  An estimate of the quantity 

of impacted soil was to be provided, should impacted soils be encountered.   

 

SIES reviewed the on-line NCDEQ Incident Management database and Incident Number FA-2945 was 

assigned to the site.  A further review of files regarding the incident from the NCDEQ Fayetteville 

Regional Office indicated that in November 2004, the landowner at that time, Ms. Carol Rhyner, closed 

three USTs at the site, two 3,000-gallon gasoline USTs and one 550-gallon kerosene UST.  The tanks 

were closed in-place and soil samples collected from six soil borings around the USTs.  One sample 

detected contamination at 12 milligrams per kilogram (mg/kg) diesel range organics (DRO) total 

petroleum hydrocarbons (TPH).  No other soil contamination was detected.   

 

Following the UST closure, S&ME conducted soil and groundwater sampling to further evaluate the site.  

Five soil samples were collected and analyzed for TPH DRO and GRO.  The sample collected from the 

boring at the kerosene UST (located between the canopy and the road) contained GRO at a 

concentration of 1,100 mg/kg and DRO at a concentration of 3,400 mg/kg.  These concentrations were 

above the 2004 action level of 10 mg/kg.  No other soil contamination was detected.  One groundwater 

sample from the kerosene UST area and one from the gasoline UST area were collected and analyzed for 

volatile petroleum constituents.  The analytical results indicated the presence of MTBE at concentrations 

of 8.7 and 33 micrograms per liter (µg/L), which were below the 2004 groundwater quality standard of 200 

µg/L.   

 

No additional reports were available in the NCDEQ files.  A No Further Action Letter was issued to the 

landowner on January 26, 2006.  The letter references a report received by the NCDEQ in January 2006 

that implies additional work was conducted at the site, but no documentation is available for review.  The 

USTs and soil contamination appear to be located within the existing and proposed NCDOT right-of-

way/easement.  As a convenience to the reader, relevant excerpts from the file documents are presented 

in Attachment A and the complete file reports are added to the end of this report. 
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SIES also examined the UST registration database to obtain UST ownership information and found that 

no USTs have been registered for the property. 

 

Geophysical Survey 

 

Pyramid Environmental & Engineering of Greensboro, NC (Pyramid) conducted a geophysical survey to 

confirm the presence of the known USTs in the right-of-way/proposed easement and determine if 

additional USTs were present in that area.  The geophysical survey consisted of time-domain 

electromagnetics (TDEM) and ground penetrating radar. A Geonics EM61 TDEM induction meter was 

used to locate buried metallic objects, specifically USTs.  The GPR data were collected with a 

Geophysical Survey Systems, Inc. Utility Scan DF unit equipped with dual frequency 300/800 MHz 

antennae.  

 

A survey grid was laid out along the right-of-way/proposed easement with the X-axis oriented 

approximately parallel to Raeford Road and the Y-axis oriented approximately perpendicular to Raeford 

Road.  The grid was positioned to cover the entire right-of-way/proposed easement.  The survey lines 

were spaced approximately five feet apart and magnetic data were collected continuously along each 

survey line with a data logger.  After collection, the data were reviewed in the field with graphical 

computer software.   

 

During the course of the survey, Pyramid was interrupted from completing the work by a representative of 

the landowner.  Access to complete the survey was denied and the survey was not completed.  However, 

prior to the interruption of the geophysical survey, electromagnetic data were collected and a preliminary 

GPR survey was conducted, although data were not recorded.  Several anomalies were detected, but 

were generally attributed to reinforced concrete, underground utilities, signage, or USTs.  Two anomalies 

were detected under the canopy that Pyramid interpreted as probable USTs, based on the NCDOT 

criteria.  Because of the terminated survey, no measurements could be taken to calculate the UST sizes.  

Pyramid’s detailed report of findings and interpretations is presented in Attachment B.  

 

Following the interruption in the geophysical survey, SIES discussed the situation with the NCDOT.  The 

NDOT contacted the landowner representative and attempted to gain access for further work.  No 

response was received from the representative.  Based on the unresponsiveness of the landowner and 

their representative, the NCDOT directed SIES to discontinue our efforts to collect data from this site and 

submit the geophysical survey.   
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SIES appreciates the opportunity to work with the NCDOT on this project.  If you have any questions, 

please contact us at (919) 873-1060. 

 

Sincerely, 

 
 
 
 
Michael W. Branson, P.G.     John Palmer, P.G. 
Project Manager      Senior Hydrogeologist 
 
Attachments 
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EXECUTIVE SUMMARY 

 

Project Description:  Pyramid Environmental conducted a geophysical investigation for 

Solutions, IES (Solutions) at Parcel 140, located at 6002 Raeford Road, Fayetteville, NC.  

The survey was part of a North Carolina Department of Transportation (NCDOT) Right-

of-Way (ROW) investigation (NCDOT Project U-4405).  Solutions directed Pyramid as to 

the geophysical survey boundaries at the project site, which were designed to extend from 

the existing edge of pavement to the proposed ROW lines and/or easement lines within the 

property, whichever distance was greater.  Conducted from October 12-17, 2016, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area.  It should be noted that 

Pyramid’s survey was interrupted by the tenant/property owner, who prevented access 

during the investigation, impeding Pyramid’s ability to complete the survey. 

 

Geophysical Results:  Widespread EM interference was observed across the survey area 

due to metal-reinforced concrete.  Reconnaissance GPR scans showed evidence of two 

probable metallic USTs oriented lengthwise from west to east on the east side of the canopy 

located on the property.  The tenant/property owner requested that Pyramid terminate the 

survey prior to formal GPR data being saved and measurement of the tanks being taken.  

Collectively, the geophysical data showed evidence of two probable metallic USTs at 

Parcel 140. The tenant/property owner prevented Pyramid from completing the survey. 
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INTRODUCTION 

 

Pyramid Environmental conducted a geophysical investigation for Solutions, IES 

(Solutions) at Parcel 140, located at 6002 Raeford Road, Fayetteville, NC.  The survey was 

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

investigation (NCDOT Project U-4405).  Solutions directed Pyramid as to the geophysical 

survey boundaries at the project site, which were designed to extend from the existing edge 

of pavement to the proposed ROW lines and/or easement lines within the property, 

whichever distance was greater.  Conducted from October 12-17, 2016, the geophysical 

investigation was performed to determine if unknown, metallic underground storage tanks 

(USTs) were present beneath the survey area. It should be noted that Pyramid’s survey was 

interrupted by the tenant/property owner, who prevented access during the investigation, 

impeding Pyramid’s ability to complete the survey 

The site included a commercial building with a canopy surrounded by concrete parking 

space.  Two possible fill ports were observed in the concrete at the east edge of the canopy.  

Aerial photographs showing the survey area boundaries and a ground-level photograph 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 metal detector integrated with a Trimble AG-114 GPS antenna.  

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. 
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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 

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 

11.0 software programs.   

Initial reconnaissance ground penetrating radar (GPR) scans were performed at the site; 

however, during this reconnaissance the tenant/property owner asked Pyramid to vacate 

the property, thereby preventing any data from being saved or the survey from being 

completed.  The reconnaissance GPR was performed using a Geophysical Survey Systems, 

Inc. (GSSI) UtilityScan DF unit equipped with a dual frequency 300/800 MHz 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. A general discussion of what was observed is 

presented in the Discussion of Results below. 

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: 
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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 

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 Widespread Reinforced Concrete   

2 Vehicles   

3 2 Probable USTs and Reinforced Concrete 
 

 

Widespread interference was observed across the property due to the presence of metal 

reinforcement within the majority of the concrete in the survey area.  Additionally, EM 

anomalies were observed on the west side of the survey area (Anomaly 2) that were 

associated with parked vehicles.  Two suspected fill ports were observed on the east side 

of the canopy at the property, and a high amplitude EM signal was observed at this location.  

Pyramid performed reconnaissance GPR in this area to investigate for suspected USTs; 

however, no formal GPR data were saved due to the tenant/property owner preventing 

further access to the site. 

Discussion of GPR Results 

As mentioned above, Pyramid performed reconnaissance GPR across the location where 

two fill ports were observed adjacent to the canopy.  The reconnaissance GPR recorded 

two distinct hyperbolic reflectors and two discreet lateral reflectors that provided evidence 

of two probable metallic USTs at the property.  The two USTs were oriented lengthwise 

from west to east.  Pyramid was prevented access to the property before being able to 
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determine accurate sizes and depths, take photographs, or save any formal GPR files 

associated with the tanks.  The USTs were partially marked with marking paint in the field.  

Although the survey was not complete, the reconnaissance scans were consistent with two 

probable USTs. 

Collectively, the geophysical data showed evidence of two probable metallic USTs at 

Parcel 140.  The tenant/property owner prevented Pyramid from completing the survey. 

 

SUMMARY & CONCLUSIONS 

 

Pyramid’s evaluation of the EM61 data collected and GPR reconnaissance scans performed 

at Parcel 140 in Fayetteville, Cumberland County, North Carolina, provides the following 

summary and conclusions: 

 The EM61 survey provided reliable results for the detection of metallic USTs 

within the accessible portions of the geophysical survey area. 

 Widespread EM interference was observed across the survey area due to metal-

reinforced concrete. 

 Reconnaissance GPR scans showed evidence of two probable metallic USTs 

oriented lengthwise from west to east on the east side of the canopy. 

 The tenant/property owner requested that Pyramid terminate the survey prior to 

formal GPR data being saved and measurement of the tanks being taken. 

 Collectively, the geophysical data showed evidence of two probable metallic USTs 

at Parcel 140. The tenant/property owner prevented Pyramid from completing the 

survey. 

 

LIMITATIONS 

 

Geophysical surveys have been performed and this report was prepared for Solutions, IES 

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