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FALCON ENGINEERING, INC. / 1210 TRINITY ROAD, SUITE 110 CARY, NC 27513 / P: 919-871-0800 / WWW.FALCONENGINEERS.COM 

October 30, 2019  

Mr. A. Dean Sarvis PE 
Stantec 
801 Jones Franklin Road, Suite 300 
Raleigh, North Carolina 27606-3394 

Re:  Preliminary Site Assessment 
SR 1100 (Brawley School Road) Improvements 
TIP No. R-3833C, WBS No. 34554.2.4 
NCDOT Parcel Nos. 33, 34, 35, 36, 37, 38, 39, 40, 43, 46 73, and 82 
Brawley School Road Coal Ash Structural Fill Site 
Mooresville, Iredell County, North Carolina 

Dear: Mr. Sarvis:  

Falcon is pleased to present the attached Geophysical report in support of the above-mentioned Project. Falcon 
performed a Phase I Environmental Site Assessment (ESA) for R-3833C under Project No. G18063.01 dated 
March 2019. The ESA identified the permitted Brawley School Road Coal Ash Structural Fill Site (Fill Site) 
within the R-3833C Study Area.  

Falcon reviewed available information from The North Carolina Department of Environmental Quality 
(NCDEQ) Mooresville Regional Office concerning the Fill Site. The State file contained an Acknowledgment 
and Consent form dated February 27, 1995. This form documents the landowner’s (at the time) consent to the 
use of coal combustion by-products (ash) as structural fill and estimates the volume of ash at 100,000 tons.  

The State file also included a Structural Fill Notification from Duke Power Company dated February 28, 1995. 
The Notification states; “The proposed project will utilize approximately 60,000 cubic yards of ash in a structural fill 
application to develop the property for marketing. The Fill Site is located at the intersection of US highway 21 and State Road 
1100 (Brawley School Road) in Iredell County.” A Map of the limits of the permitted site was included in the state 
file. The map indicates the above parcels are within the limits of the fill site. 

Falcon directed Pyramid Environmental (Pyramid) to perform a EM31 Conductivity Survey from within the 
existing edge of pavement to the proposed Right-Of-Way (ROW) and/or easements at each parcel listed above, 
whichever distance was greater. The purpose of the geophysical investigation was to locate and delineate the 
horizontal extents of the buried ash deposit (if present) across the portion of each property where proposed 
ROW and/or easements were present. Based on Pyramid’s expertise and experience it was expected that the 
presence of buried ash would result in a significant increase in ground conductivity relative to the surrounding 
native soil. 
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Three distinct zones of increased conductivity that do not correspond to buried utilities were observed. These 
areas indicate the potential presence of ash. These areas are located: 

 On the south side of Parcel 43 

 On the west side of Parcel 39 

 On the west and south sides of Parcel 34 which is also the north side of Parcel 82 

A map of the areas interpreted to contain possible buried ash is included as Figure 3 in the attached Geophysical 
Report.  

Please review this report and advise us if you have any questions or concerns. We appreciate this opportunity 
to provide services to you and look forward to partnering with you on future projects. If you have any questions, 
please give Falcon a call at (919) 871-0800. 

Sincerely,  
FALCON ENGINEERING, INC.  

     
 
 
Christopher J. Burkhardt      Jeremy R. Hamm, PE 
Environmental Services Manager     Geotechnical Services Manager 

 

Attachments:  Brawley School Road Coal Ash Structural Fill Site File Review Documents and Maps 
  Geophysical Report 
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EXECUTIVE SUMMARY 

Project Description:  Pyramid Environmental (Pyramid) conducted a geophysical 
investigation for Falcon Engineers (Falcon) at multiple parcels (33, 34, 35, 36, 37, 38, 39, 
40, 43, 46 and 73) in Mooresville, NC as part of the North Carolina Department of 
Transportation (NCDOT) Project R-3833C. Falcon directed Pyramid as to the geophysical 
survey boundaries, which were designed to extend from the existing edge of pavement into 
the proposed Right-Of-Way (ROW) and/or easements at each parcel, whichever distance 
was greater. Historical research suggested that a large volume of coal ash had been 
deposited in this area. The purpose of the geophysical investigation was to locate and 
delineate the horizontal extents of the buried ash deposit (if present) across the portion of 
each property where proposed ROW and/or easements were present.  

Geophysical Results:   

• The EM31 mapping was successful in delineating a zone of high conductivity soils 
across the site. 

• Analysis of conductivity trends resulted in the interpretation that buried ash may be 
represented by conductivity values greater than 30 millisiemens per meter (mS/m). 

• Extensive buried metal utilities were also present across the project site that resulted 
in zones of elevated conductivity associated with the buried metal. 

• Three distinct zones of increased conductivity were observed at the project site that 
do not correspond to buried utilities. These areas are located:  

o 1) On the south side of Parcel 43  
o 2) On the west side of Parcel 39  
o 3) On the west and south sides of Parcel 34 

• Using a threshold of 30 mS/m, Pyramid estimates that these areas of possible buried 
ash cover an area of approximately 1.2 acres at within the survey boundaries. The 
buried ash may also extend further into the properties beyond the survey limits. 

• The presence of buried metal utilities may skew these interpretations and/or result 
in interference that is obscuring additional ash deposits.  

• It is recommended that invasive testing (i.e., soil borings) be performed to depths 
of at least 20 feet across the property within the various ranges of conductivities to 
verify the threshold that represents the boundary between ash and native soil. The 
geophysical results can then be used to extrapolate this boundary around the 
perimeter of the entire site with greater accuracy. 
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INTRODUCTION 

Pyramid Environmental (Pyramid) conducted a geophysical investigation for Falcon 
Engineers (Falcon) at multiple parcels (33, 34, 35, 36, 37, 38, 39, 40, 43, 46 and 73) in 
Mooresville, NC as part of the North Carolina Department of Transportation (NCDOT) 
Project R-3833C. Falcon directed Pyramid as to the geophysical survey boundaries, which 
were designed to extend from the existing edge of pavement into the proposed Right-Of-
Way (ROW) and/or easements at each parcel, whichever distance was greater. Historical 
research suggested that a large volume of coal ash had been deposited in this area. The 
purpose of the geophysical investigation was to locate and delineate the horizontal extents 
of the buried ash deposit (if present) across the portion of each property where proposed 
ROW and/or easements were present.  

The survey area included grass and asphalt road shoulders, parking lots, and medians 
surrounding multiple commercial buildings and residential properties. It should be noted 
that dense vegetation prevented full access along specific residential properties on the north 
side of Brawley School Road. It should also be noted that review of the Final Survey *.dgn 
MicroStation file provided to Pyramid by the NCDOT indicated that multiple buried metal 
utility lines (water, sewer and gas) extended across various portions of the survey areas. 
Such buried metal utility lines can result in localized conductivity increases that can create 
interference anomalies in the conductivity results. 

Figure 1 provides a map showing the geophysical survey boundaries, the inaccessible 
areas, and ground-level site photographs.  

 

FIELD METHODOLOGY 

Pyramid utilized electromagnetic geophysical methods to delineate the horizontal extents 
of ash at the subject property. Specifically, Pyramid utilized a Geonics EM31-MK1 (EM 
31) ground conductivity meter which measures apparent ground conductivity and metal 
detection down to a maximum depth of 17 feet below ground surface. The EM31 
instrument was coupled to a Trimble AG-114 GPS unit to record the position of the EM 
data to sub-meter accuracy during the survey.  
 
The EM31 ground conductivity meter measures apparent ground conductivity (quadrature 
phase) and metal detection (in-phase) conditions down to a maximum depth of 15 to 17 
feet below ground surface. The EM31 method determines electrical properties of the earth 
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materials by inducing electromagnetic currents in the ground and measuring the secondary 
magnetic field produced by these currents. An alternating current is generated in the 
transmitter coil located at one end of the instrument. The secondary magnetic field, which 
is produced by currents through the earth, induces a corresponding alternating current in 
the receiver coil located at the opposite end of the instrument. The instrument runs at an 
operating frequency of 9.8 kilohertz (kHz).

After compensating for the primary field, which can be computed from the relative 
positions and orientations of both coils, the magnitude and relative phase of the secondary 
field are measured. These measurements are then converted to components of in-phase and 
90 degrees out-of-phase (quadrature) with the transmitted field. The out-of-phase or 
quadrature component, using certain simple assumptions, is converted to a measurement
of apparent ground conductivity in millisiemens per meter (mS/m). These conductivity 
values can be used to infer changes related to anomalous subsurface deposits such as coal 
ash. The in-phase component responds to high conductive areas (above 100 mS/m) or to 
areas containing metallic objects and debris and the values are expressed in terms of 
relative units or parts per thousand. Therefore, the in-phase data can be used to identify 
areas that may contain buried metallic material across areas recording lower conductivity 
values. 

A series of transects were performed using the EM31 instrument generally spaced 10 feet 
apart and extending typically parallel to the direction of Brawley School Road. Subsequent 
to the initial data collection, Pyramid collected additional reconnaissance EM data along 
transects at a coarser spacing in the north-central portion of the survey area. Following the 
field survey, data were downloaded and processed using TrackMaker31 EM processing 
software, and a contour map of conductivity was generated using Surfer 16.0 contouring 
software (see Figure 2). 

DISCUSSION OF RESULTS 

A contour map of the EM31 quadrature results (conductivity) is presented in Figure 2. It 
was expected that the presence of buried ash would result in a significant increase in ground 
conductivity relative to the surrounding native soil. The figure shows a wide range of 
conductivity values across the property. As mentioned previously, Pyramid has analyzed 
the locations of buried metal utility lines using the MicroStation files provided by the 
NCDOT. These metal utility lines can result in conductivity increases that are unrelated to 
geologic conditions. The metal utility lines have been extracted from the MicroStation file 
and overlain on the conductivity results for reference. The majority of the metal utility lines 
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are running parallel to the roadways in the road shoulders, and clearly show linear increases 
in conductivity at the locations of the utilities. 
 
Review of the collective conductivity results indicate that background soil conditions are 
generally represented by conductivity values ranging from approximately 5 to 30 mS/m. 
Negative conductivity values are typically indicative of surface metal objects such as signs, 
light poles, vehicles, and other objects. These features can generally be ignored for the 
purposes of analyzing possible buried coal ash. 
 
Specific to coal ash, Pyramid examined all areas where conductivity values increased to 
approximately 30 mS/m and higher. Analysis of the locations of buried metal utilities 
indicate that the majority of the zones where elevated conductivity was observed correlate 
to the locations of utilities. However, three distinct zones of increased conductivity are 
observed at the project site that do not correspond to buried utilities. These areas are 
located: 1) On the south side of Parcel 43, 2) On the west side of Parcel 39, and 3) On the 
west and south sides of Parcel 34. These zones are interpreted to contain possible buried 
coal ash. It is also likely that, if these areas are representative of coal ash, the coal ash 
extends further into the interior of each parcel. 
 
Soil borings have not yet been performed at the site. Boring data would allow Pyramid to 
verify if these zones contain coal ash and determine the exact conductivity value that 
represents the boundary between native soil and ash. However, the trend observed in the 
geophysical data suggests that there is a sharp decrease in conductivity surrounding the 
possible ash deposits at a value of approximately 30 mS/m.  
 
The relative consistency of soil conductivity lower than 30 mS/m across the site indicates 
that this value can be used as an approximate threshold to distinguish between native soil 
and the ash deposit. The yellow areas shown on Figure 3 use this threshold to provide 
estimated boundaries of the ash deposits. This interpretation results in a total combined 
area of approximately 1.2 acres containing buried ash within the survey boundaries. The 
results also suggest that the ash deposit may extend further into the properties beyond the 
survey limits. If these zones are representative of containing buried ash, it is apparent that 
the NCDOT would likely encounter ash during construction depending on the depth of the 
ash deposit relative to the depth of excavation. 
 
Figure 3 also includes recommended boring/soil sampling locations within the possible 
ash deposits, as well as in specific areas outside of the ash to help constrain its extents (if 
present) and differentiate between conductivity increases related to soil conditions versus 
buried metal utilities. Pyramid recommends performing soil sampling in the majority of 
these locations as well as other areas for additional background information. 
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In summary, the EM31 mapping at the R-3833C project site site was successful in 
delineating multiple areas of high conductivity soils across the site that may be associated 
with buried ash. The presence of buried metal utilities may skew these interpretations 
and/or result in interference that is obscuring additional ash deposits.  
 
 
SUMMARY & CONCLUSIONS 

Pyramid’s evaluation of the geophysical data collected at the NCDOT Project R-3833C
project site provides the following summary and conclusions: 

• The EM31 mapping was successful in delineating a zone of high conductivity soils
across the site. 

• Analysis of conductivity trends resulted in the interpretation that buried ash may be
represented by conductivity values greater than 30 mS/m. 

• Extensive buried metal utilities were also present across the project site that resulted 
in zones of elevated conductivity associated with the buried metal. 

• Three distinct zones of increased conductivity were observed at the project site that 
do not correspond to buried utilities. These areas are located:  

o 1) On the south side of Parcel 43  
o 2) On the west side of Parcel 39  
o 3) On the west and south sides of Parcel 34 

• Using a threshold of 30 mS/m, Pyramid estimates that these areas of possible buried 
ash cover an area of approximately 1.2 acres within the survey boundaries. The 
buried ash may also extend further into the properties beyond the survey limits. 

• The presence of buried metal utilities may skew these interpretations and/or result 
in interference that is obscuring additional ash deposits.  

• It is recommended that invasive testing (i.e., soil borings) be performed to depths 
of at least 20 feet across the property within the various ranges of conductivities to 
verify the threshold that represents the boundary between ash and native soil. The 
geophysical results can then be used to extrapolate this boundary around the 
perimeter of the entire site with greater accuracy. 
 
 

 
LIMITATIONS 
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Geophysical surveys have been performed and this report prepared for Falcon in 
accordance with generally accepted guidelines for EM31 surveys. It is generally 
recognized that the results of the geophysical surveys are non-unique and may not represent 
actual subsurface conditions. The EM31 results obtained for this project have been used to 
delineate the suspected ash deposit. However, some of the ash may not be detected by the 
EM31 investigation. Furthermore, some EM31 apparent conductivity anomalies may be in 
response to other hydrologic or geologic factors. The EM31 data is a function of the 
average conditions within the upper 15-17 feet of soil directly underlying the instrument at 
the time of data collection. 
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