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INTRODUCTION 
 
During November 16-17, 2009, personnel from the Region 4 United States 
Environmental Protection Agency (EPA), Science and Ecosystem Support Division, Air 
and Superfund Section, conducted a geophysical investigation at the Crowder’s Mountain 
Drum Site, located at 630 Ross Road, near the town of Kings Mountain, North Carolina 
(see Figure 1, Site Location Map).  This investigation was requested by Mr. David 
Andrews, On-Scene Coordinator (OSC), Region 4 EPA, Superfund Division, Emergency 
Response and Removal Branch, Atlanta, Georgia, to provide information regarding the 
location of buried drums at the site.   
 
The following personnel comprised the investigation team for this project: 
 
Name   Organization   Responsibility 
Donald Hunter  Region 4 EPA, SESD  Project Leader, Magnetometer Operator 
Jonathan Vail  Region 4 EPA, SESD  Saftey Officer, GPS, Data Analyst 
 
SUMMARY 
 
A grid of 214 points was established and located using GPS.  The grid measurement 
points and the total magnetic field measurements obtained at each of the points were 
mapped using ArcView®.  The magnetometer data were contoured using ArcView® 
Spatial Analysis and three distinct anomalous areas were identified, suggestive of 
significant amounts of buried ferrous material (drums).  The locations of each of the three 
areas were ground-truthed using electromagnetic induction and the presumed boundary of 
each anomalous area was marked with spray paint and survey flagging for future 
reference.    
 
BACKGROUND 
  
In the summer of 2009, Region 4 USEPA, Emergency Response and Removal Branch 
began the clean-up of the Crowder’s Mountain Drum Site.  Figure 2, Site Map, depicts 
the site as of August 2009.  The site was cleared and numerous drums were excavated, 
many in poor condition, as well as quantities of soil contaminated with various solvents 
and paint waste.  After initiation of the removal, it was determined by the On-Scene 
Coordinator that further investigation, to more precisely define the areas containing 
buried drums, was warranted.  At this point, the removal activities were suspended and 
SESD was contacted regarding conducting a geophysical investigation to provide more 
detailed information with respect to the locations of additional buried drums at the site.  
This report details the findings of this investigation. 
 
INVESTIGATION METHODOLOGY AND RESULTS 
 
Data Collection 
 
Upon arrival at the site on November 16, 2009, the survey grid to be used to obtain the 
total magnetic field data was established.  One survey team member paced the grid, 
establishing points at approximately 12 feet – 15 feet centers, marking each measurement 
point with orange spray paint.  The remaining survey member followed with a Trimble® 
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GeoXH global positioning system (GPS) unit and logged the geographic coordinates 
(WGS84) of each measurement point.  Figure 3, Survey Grid, shows the grid established 
for this investigation.  This activity was an accredited activity conducted in accordance 
with SESDPROC-110-R2, Global Positioning System. 
 
The following morning, the magnetometer survey was conducted using an EG&G 
UniMag II Model G-846 Portable Proton Precession Magnetometer.  Magnetometer 
surveys are not within the scope of SESD’s ISO 17025 field activities accreditation, 
however, the survey was conducted in accordance with the manufacturers operating 
manual for the instrument. 
  
Data Analysis 
 
An ArcView® project was created with the geographic coordinate shapefile of the grid 
measurement locations and the downloaded total magnetic field data.  These data are 
found in the table, Total Magnetic Field Intensity Measurements, in the tables section at 
the end of this report.  ArcView® Spatial Analysis was used to contour the total magnetic 
field data, generating a color-graded contour map, shown in Figure 4, Contoured Total 
Magnetic Field Data.  Three distinct anomalous areas present themselves in the contoured 
data.   These are shown in Figure 4 and are identified as the West Area and East Areas 01 
and 02. 
 
After the data was contoured in the field, each of the three identified areas was ground-
truthed with electromagnetic induction using a Fisher® TW-6 M-Scope Pipe and Cable 
Locator.  This activity was conducted outside of the scope of SESD’s ISO 17025 field 
activities accreditation, however, it was conducted in accordance with the instrument 
manufacturers operating manual.  There was very good agreement between the Fisher® 
instrument response and the three anomalies indicated by the magnetometry.  There was 
little or no instrument response during surveys of the site conducted outside of the 
identified anomalies, however, there was a significant response while over the areas in 
the general vicinity of each of the contour anomalies.  The boundary of each area, as 
indicated by a distinct drop in instrument response while moving away from the 
approximate center of the anomaly, was marked with white spray paint, as well as survey 
stakes and flagging.  The boundary or area of each anomalous feature was also mapped 
using GPS for import into the ArcView® project created for the total magnetic field data 
contouring.  Each of the three areas, as defined by the Fisher® instrument response, is 
shown in Figure 5, Approximate Boundaries, Anomalous Areas. 
 
CONCLUSION 
 
Based on the total magnetic field data contouring of proton precession magnetometer 
measurements and subsequent ground-truthing using electromagnetic induction, three 
distinctly anomalous areas were identified by this geophysical investigation.  These areas, 
presented in Figure 5, are identified as the West Area and East Areas 01 and 02.   
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