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N E W S L E T T E R

January 2023How to “See” What’s Underground

Ground penetrating radar and electromagnetic induction profiling are complementary technologies that 
can detect and map underground objects and conditions without excavation. Here’s a quick review of 
the non-invasive tools GCI uses to conduct geophysical surveys for environmental and construction 
materials assessments.

 ⊲ Ground penetrating radar (GPR)  
GPR equipment sends high-frequency radar 
into the ground and measures the reflection of 
the varying frequencies of the different materials 
encountered. The data is used to create an image 
of subterranean features including underground 
structures, disturbed areas, and moisture 
gradations throughout the soils.

 ⊲ Electromagnetic induction profiling (EM) 
EM technology is essentially a very sensitive 
metal detector that can detect metallic anomalies 
underground or within construction materials. GCI 
uses EM to search for underground storage tanks 
(USTs), steel drums, concrete reinforcements, and 
other buried metal objects.

 ⊲ GPR and EM provide different information, so 
the technologies are typically used in tandem. 
Together, GPR and EM can be an effective non-
destructive, non-invasive way to “see” into the 
ground or certain structural elements without 
opening them up.

Ground penetrating radar data collection.

Scanning with electromagnetic induction profiling.
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Here’s how GPR and EM support the geophysical survey process: 

• First, research is conducted about the site’s history to determine where to scan for potential 
environmental issues.

• Next, broad EM scans are collected to search for the “signature” of potential underground metal 
objects. EM detects differences in the electrical properties of objects in the surrounding soil, so it looks 
for any near-surface buried metal objects such as tanks, pipes, and drums. Because EM is typically 
better at identifying the signature of metal objects, EM is deployed first.

• Then GPR equipment is used to collect more detailed underground reflective signature images.  

• The GPR and EM data is processed by software that generates imagery and mapping. GCI’s 
environmental team analyzes the output to identify areas needing further investigation, drilling, or 
testing. 

Interpreted underground 
storage tanks (USTs)
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Additional uses of GPR and EM include:

• Because GPR and EM are capable of testing differences in 
moisture consistencies, the technologies can be used to map a 
shallow water table so contractors can develop mitigation plans 
for impacted construction processes.

• EM can scan for rebar in concrete, so the metal reinforcements 
can be avoided during testing and construction processes.

• It’s very common to find that USTs were removed but not 
all components were removed and/or the site not entirely 
remediated of contaminants. Using GPR and EM, it’s possible 
to “see” where a UST may have been removed by identifying 
disturbances within soil. The GPR and EM survey results can be 
used to help guide additional site analysis.  

GCI Expands Drill Rig Fleet 

GCI recently expanded its drill rig fleet to five rigs with the arrival of the Geoprobe 3100GT. This new truck-
mounted drill rig has several advantages that increase GCI’s drilling capacity and efficiency:

Notable GPR and EM projects 
include:

• Goodwill Headquarters

• Former Indianola Ave Filling 
Station

• Trabue Road Garage

• Former Starling Middle School

• UA Gateway

• Southern Park Mall

• Scioto Peninsula

• Former Everts Middle School

• DMI Metals Recycling

• US Trotter’s Association Facility

To learn more about GPR and EM applications, contact:

Ethan Kunkler, GIT  |  Environmental Geologist  |  ekunkler@gci2000.com

• Drillers can more easily and quickly switch from 
soil to rock drilling.

• The rig is designed with substantial built-in 
equipment and tool capacity.

• The rig provides added protections for a safer 
operator experience. 

• The truck is designed to navigate difficult terrain 
and locations with lower overhead clearance.

The features of the new Geoprobe drill rig will help GCI improve our service to clients. 
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On solid ground...with GCI

720 Green Crest Drive, Westerville, OH 43081  |  614.895.1400

Connect With All GCI Services 
With One Call

With 3 locations, GCI has you covered! 

GCI serves Ohio, the Midwest, and Mid-Atlantic 
states from three offices in Columbus, Youngstown 
and Dayton. 

Wherever your project is located, it only takes 
one phone call to business development director 
Steve Miller at 614.895.1400 to schedule these 
GCI services for your construction or development 
project:

• Construction testing
• Geotechnical engineering
• Building envelope consulting
• Environmental assessment services

For direct dial numbers or to email GCI staff, visit the 
GCI Team page on our website for contact info. 
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YOUNGSTOWN OFFICE
8433 South Avenue
Boardman, OH 44514

COLUMBUS OFFICE
720 Green Crest Drive
Westerville, OH 43081

DAYTON OFFICE
2380 Bellbrook Avenue
Xenia, OH 45385

https://www.gci2000.com/gci-team.php

