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Mr. Sean Robinson, CHMM 
Project Manager 
AKT Peerless Environmental Services 
22725 Orchard Lake Road 
Farmington, Michigan 48336 
  
 

Geophysical Survey Report 
202 Saginaw Street 
Bay City, Michigan 

 
 
Dear Mr. Robinson: 
 
This letter report summarizes the results and interpretations of the geophysical survey 
performed for AKT Peerless Environmental Services (AKT) by Geophysical Imaging, 
Inc. (GII) at the above-referenced site.  The purpose of the survey was to detect if 
abandoned underground storage tanks (USTs) are present at the site.  
 
Project Background 
 
According to AKT, USTs was historically present at the site.  The status of the USTs is 
unknown. 
 
Field Activities and Data Processing 
 
On May 17, 19, 20, 21, 22, 23, 24, 26, and 27, 2011, a combined electromagnetic 
induction (EM) and ground-penetrating radar (GPR) survey was conducted by GII at the 
site in areas designated by AKT.  Figure 1 depicts the approximate areas surveyed and 
the general site features.  The EM survey was performed in “continuous survey” mode 
along 5-foot spaced transects. GII used a GSSI EMP-400 multi-frequency EM profiler 
with integrated GPS.  Two EM exploration frequencies (9,000 Hz and 12,000 Hz) were 
selected for the site.  Prior to the EM survey, field, operator, and zero in-phase calibrations 
were performed at the site.  In “continuous survey” mode, data are acquired at a fixed time 
interval while the operator walks along a survey line at a steady pace.  Both in-phase 
(metal sensitive) and quadrature (terrain conductivity) measurements were acquired during 
the EM survey. These measurements were automatically stored in a wireless data logger, 
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and later downloaded to a computer for subsequent processing.  Two software packages 
were utilized to define suspect areas, MagMap (supplied by E.G. & G. Geometrics) and 
SURFER (developed by Golden Software).  Selected EM measurement contour maps are 
presented on Figures 2 and 3.  
 
The GPR survey was performed along 5-foot spaced profiles.  GII used a GSSI SIR-
3000 GPR system with a 400-megahertz (MHz) dipole antenna mounted on a wheeled 
cart to scan the survey area.  Several test scans were completed to observe the overall 
GPR responses to setup survey parameters prior to the GPR survey.  A survey wheel 
was used to acquire distance-based data at the density of 18 scans per foot.  Anomalous 
reflective objects/structures were noted and marked on the ground surface during the data 
acquisition.  Additional linescans were performed to better understand anomalous targets.  
The GPR data were automatically stored in a data logger, and later downloaded to a 
computer for subsequent processing.  The data processing consisted of Time-Zero 
Adjustment (time zero of the vertical scale aligned with the surface reflection) and 
Background Removal (horizontal banding) to the GPR scans. Targeted GPR linescans are 
presented on Figures 4, 5, and 6. 
 
Results and Interpretations 
 
The EM survey identified a strong EM in-phase (‘metal’) anomaly located at the northern 
portion of the survey grid.  Two targeted GPR linescans (Linescans J and K) were 
performed in this anomaly area.  Two hyperbolic reflection responses were detected on 
GPR scans. The shape, strength and ring-down of these reflections are similar to the 
GPR response that is often observed over cylindrical-shaped steel objects such as 
USTs, large diameter metal pipes or cylindrical-shaped metal containers.  Based on the 
EM and GPR data, this anomaly area was interpreted to represent two possible USTs.  
The EM survey identified a strong EM ‘metal’ anomaly located at the northeastern 
portion of the survey grid.  One targeted GPR linescan (Linescan L) was performed in 
this anomaly area.  Based on the EM and GPR data, this anomaly area was interpreted 
to represent possible metal debris fill.  The EM survey identified two small areas of 
strong EM ‘metal’ anomaly located at the eastern central portion of the survey grid.  Two 
targeted GPR linescans (Linescans N and O) were performed in these anomaly areas.  
Based on the EM and GPR data, these anomaly areas were interpreted to represent 
possible buried metal debris.  The EM survey identified a large area of strong EM 
‘metal’ anomaly located at the central portion of the site.  Two targeted GPR linescans 
(Linescans Q and R) were performed in this anomaly area.  Based on the EM and GPR 
data, this anomaly area was interpreted to represent possible former foundation filled 
with metal debris.  The EM survey identified three small areas of strong EM ‘metal’ 
anomaly located at the southern portion of the site.  Six targeted GPR linescans 
(Linescans B, C, F, G, V, and W) were performed in these anomaly areas.  Based on 
the EM and GPR data, these anomaly areas were interpreted to represent possible 
buried metal debris/rebar concrete.  The EM survey identified a large area of strong EM 
‘metal’ anomaly located at the southwestern portion of the site.  Four targeted GPR 
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linescans (Linescans D, E, T, and U) were performed in this anomaly area.  Based on 
the EM and GPR data, this anomaly area was interpreted to represent possible deep 
buried metal debris.  Other strong EM ‘metal’ anomalies identified during the survey 
were most likely associated with the known aboveground interference, such as train car, 
truck, railroad tracks, dumpster, former foundation pad, and surface metal debris, etc.   
 
Survey Methods and Limitations 
 
The EM operates by driving a transmitter coil with an AC current at audio frequencies to 
generate a sinusoidal time-varying magnetic field.  A receiver coil is positioned on or 
near the surface of the earth some distance away from the transmitter coil.  The 
transmitted time-varying magnetic field generated by the transmitter coil induces 
secondary currents to flow in the subsurface, which in turn generate a secondary 
(induced) magnetic field.  Both the induced secondary field, along with the primary field, 
is detected and recorded at the receiver coil. 
 
The EM instruments contain two sets of coils that are located within opposite sides of 
the tool.  One set of coil is used to transmit a primary magnetic field, which generates 
electrical current in the ground.  The created current then generates a secondary 
magnetic field, which is sensed by the coils in the receiver end of the instrument.  Data 
is then collected on a control unit indicating the conductivity of the earth.  The 
magnitude of the secondary field is broken into two orthogonal components.  The two 
components of the secondary magnetic field are in-phase (real component) and the 
quadrature or out-of-phase (imaginary component).  For instruments operating within 
the Low Induction Number (LIN) approximation, the magnitude of the quadrature 
component of the secondary field is linearly proportional to the apparent conductivity.  
The in-phase measurement is most sensitive to buried metallic objects and can be used 
locate buried steel reinforced structures, UST, large utility pipes, and other metallic 
targets. In the absence of a highly conductive material (e.g. metallic targets) in the 
subsurface, the magnitude of the in-phase component is dependant on the magnetic 
susceptibility of the subsurface.  The EMP-400 allows multiple frequency measurements 
at each survey station.  The depth of exploration depends on the operating frequencies, 
target size and shape, and host-target conductivity.  Site conditions that can limit, even 
preclude EM data interpretation include: urban or developed areas, thunderstorms and 
nearby metallic objects at or above the ground surface such as parked vehicles near the 
survey stations, rebar concrete, metal siding, overhead power lines, metal fence/guard 
rail, and manhole covers, etc.  Areas of a site that may be difficult or impossible to 
survey include: steep slopes, standing water areas, overgrown vegetation areas, and 
obstructed areas. 
 
GPR operates by transmitting pulses of ultra high frequency radio waves (microwave 
electromagnetic energy) down into the ground through a transducer or antenna.  When 
the transmitted signal enters the ground, it contacts objects or subsurface strata with 
different electrical conductivities and dielectric constants.  Part of the ground penetrating 
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radar waves reflect off of the object or interface; while the rest of the waves pass 
through to the next interface.  The reflected signals return to the antenna, pass through 
the antenna, and are received by the digital control unit. The control unit registers the 
reflections against two-way travel time in nanoseconds (ns) and then amplifies the 
signals. The output signal voltage peaks are plotted on the GPR profile as different color 
bands by the digital control unit. 
 
GPR waves with 400 MHz frequency typically can reach depths up to 12 feet below 
ground surface (bgs) in low conductivity materials such as dry sand or granite.  Clays, 
shale, and other high conductivity materials or materials having high moisture, may 
attenuate or absorb GPR signals, greatly decreasing the depth of penetration to 3 feet 
bgs or less.  Other site conditions that can limit even preclude GPR data acquisition and 
interpretation include: surface obstructions, uneven ground surface, standing water, 
cellular tower, rebar concrete, small or shallow buried objects, and over-grown 
vegetation, etc.     
 
Conclusions 
 
This geophysical survey has identified nine anomalies, one of which may represent two 
buried USTs.  The geophysical results presented herein are interpreted.  No warranty, 
certification, or statement of fact, either expressed or implied, regarding actual 
subsurface conditions within the surveyed area(s) is contained herein.  If uncertainties 
exist regarding the presence of geophysical anomalies, test pit excavations should be 
conducted to explore the actual subsurface conditions.  No interpretation of subsurface 
conditions can be made for areas not surveyed or paved with rebar concrete.  Please 
note that the survey data reflect site conditions on the day of the field survey. 
 
GII greatly appreciates this opportunity to provide AKT with our geophysical survey 
service.  If you have any questions, please contact me at (419) 868-2902. 
 
Sincerely, 
 
Geophysical Imaging, Inc. 
 
 
 
Ming He 
President/Geophysicist 
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