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ATTACHMENT B 
 

RESULTS OF GEOPHYSICAL INVESTIGATION 
Mark and Lisa Forte Property, Parcel No. 4 

U-2211B, WBS No. 34783.1.1 
Caldwell County, North Carolina 

 

  A geophysical investigation was conducted on the Mark and Lisa Forte Property 
(Parcel No. 4) to identify the presence or absence of underground storage tanks (USTs) 
and associated appurtenances at the subject site. The geophysical investigation utilized 
ground penetrating radar and time domain electromagnetics.  These instruments were 
used in concert with one another in order to identify subsurface metallic anomalies and, 
in particular, to identify the presence of USTs on site.  A brief description of each 
instrument is presented in the following paragraphs followed by a discussion of the 
results of the geophysical evaluation.  

 

1.0  Ground Penetrating Radar Methodology  

 A RAMAC digital radar control system configured with a 250 Megahertz (MHz) 
antenna array was used in this investigation.  Ground Penetrating Radar (GPR) is an 
electromagnetic geophysical method that detects interfaces between subsurface materials 
with differing dielectric constants.  The GPR system consists of an antenna that houses 
the transmitter and receiver, a digital control unit that both generates and digitally records 
the GPR data, and a color video monitor to view data as they are collected in the field. 
 The transmitter radiates repetitive short-duration electromagnetic waves (at radar 
frequencies) into the earth from an antenna moving across the ground surface.  These 
radar waves are reflected back to the receiver from the interface of materials with 
different dielectric constants.  The intensity of the reflected signal is a function of the 
contrast in the dielectric constant between the materials, the conductivity of the material 
through which the wave is traveling, and the frequency of the signal.  Subsurface features 
that commonly cause such reflections are: 1) natural geologic conditions, such as changes 
in sediment composition, bedding, and cementation horizons and voids; or 2) unnatural 
changes to the subsurface, such as disturbed soils, soil backfill, buried debris, tanks, 
pipelines, and utilities.  The digital control unit processes the signal from the receiver and 
produces a continuous cross-section of the subsurface interface reflection events. 
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 GPR data profiles are collected along transects, which are measured paths along 
which the GPR antenna is moved.  During a survey, marks are placed in the data by the 
operator at designated points along the GPR transects or with a survey wheel odometer.  
These marks allow for a correlation between the GPR data and the position of the GPR 
antenna on the ground. 

Depth of investigation of the GPR signal is highly site-specific and is limited by 
signal attenuation (absorption) in the subsurface materials.  Signal attenuation is 
dependent on the electrical conductivity of the subsurface materials.  Signal attenuation is 
greatest in materials with relatively high electrical conductivities, such as clays, brackish 
groundwater, or groundwater with a high dissolved solid content from natural or man-
made sources.  Signal attenuation is lowest in relatively low-conductivity materials, such 
as dry sand or rock.  Depth of investigation is also dependent on the antenna's 
transmitting frequency.  Depth of investigation generally increases as transmitting 
frequency decreases; however, the ability to resolve smaller subsurface features is 
diminished as frequency is decreased. 
 The GPR antenna used at this site is internally shielded from aboveground 
interference sources.  Accordingly, the GPR response is not affected by overhead power 
lines, metallic buildings, or nearby objects. 
 

2.0  Time Domain Electromagnetic Methodology 

 The Time Domain Electromagnetic (TDEM) methods measure the electrical 
conductivity of subsurface materials.  The conductivity is determined by inducing (from a 
transmitter) a time or frequency-varying magnetic field and measuring (with a receiver) 
the amplitude and phase shift of an induced secondary magnetic field.  The secondary 
magnetic field is created by subsurface conductive materials behaving as an inductor as 
the primary magnetic field is passed through them.  
 The Geonics EM-61 system used in this investigation operates within these 
principles.  However, the EM-61 TDEM system can discriminate between moderately 
conductive earth materials and very conductive metallic targets.  The EM-61 consists of a 
portable coincident loop time domain transmitter and receiver with a 0.5-meter by 1.0-
meter coil system.  The EM-61 generates 150 pulses per second and measures the 
response from the ground after transmission or between pulses.  The secondary EM 
responses from metallic targets are of longer duration than those created by conductive 
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earth materials.  By recording the later time EM arrivals, only the response from metallic 
targets is measured, rather than the field generated by the earth material. 
 

3.0  Field Procedures 
 The geophysical field investigation was performed on December 1-2 & 8, 2008.  
Interpretation of the GPR data was conducted in the field and any potential anomalies 
were marked in the field.  GPR data processing typically included band pass filtering, 
background removal, horizontal smoothing, and gain adjustments.  TDEM was also used 
to scan the project site.  Any electromagnetic anomalies indicative of buried metallic 
objects were marked in the field.  No subsurface anomalies were identified on the subject 
site during the survey.   
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