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Earth Science Systems, LLC (ESS) is a
research and development company specializing in
geophysical instrumentation, expert systems, data
modeling and processing, and interpretation. We
have clients in the energy, mining, infrastructure,
and environmental industries — in both the
commercial and government sectors. Our location
in the Denver, CO area allows close collaboration
with the many local geo-science organizations and
academic institutions.
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We provide solutions that reflect our
commitment to excellence and innovation. Our
ground-breaking technologies address a wide range
of applications including:

Engineering, construction, and monitoring of
infrastructure

Utility detection, assessment, and monitoring
Electrochemical analysis of earth materials

New instruments for in situ measurements and
enhanced portability

Navigation and localization technologies
Environmental and groundwater studies
Borehole geophysics and hydrology
Independent systems evaluation and

technology assessment
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Ground penetrating radar used to inspect railroad

substructures.

Our problem solving philosophy starts with a
complete understanding of the problem so that we
can provide the best possible solution. We choose
the proper technology or suite of technologies to
solve the problem. We plan the appropriate
solution, evaluate critical systems, and integrate
selected components into a comprehensive result.
Our solutions incorporate fundamentals that are
often overlooked such as data validation,
calibration, error and uncertainty analysis, and
QA/QC procedures.

The following paragraphs outline some of
ESS's recent research and development projects.

Components of a miniature wireless sensor for in-
situ geophysical monitoring.

Wireless Sensor Networks — Miniature sensor
motes have been designed and prototyped that
make galvanic, magnetic, EM induction, and
seismic measurements. These self sufficient motes
harvest energy from the environment for operation,
and wirelessly communicate their measurements to
a (remote) data logger. These sensors can be used
for structural and environmental monitoring.

UXO Detection and Characterization — Advanced
modeling and inversion algorithms have been
created to detect and characterize unexploded
ordnance (UXO) using multi-component
electromagnetic induction measurements. These
algorithms are being used by several groups to
analyze the data collected from their recently
developed fully polarimetric induction instruments.
These algorithms are employed to discriminate
actual ordnance from scrap metal and shrapnel.

Aided Inertial Navigation Technologies — ESS is
developing navigation technologies to help conduct
mobile geophysical surveys in GPS denied
locations. Algorithms and instrumentation are being
developed that combine inertial measurements with
additional sensors that measure optical flow and
odometry.

Ground Penetrating Radar — Next generation GPR
technology is being developed that is miniaturized,
low-power, has faster acquisition speeds, and
better penetration depth over existing technologies.
The technology allows arrays of antennas to be
easily assembled, configured, and operated.

EM Induction and Magnetometry — Broadband
tensor magnetometers and EM induction
instruments are being developed from single chip
sensors that collect a much richer dataset than
existing instruments. These new instruments have
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the capability of vehicle mounted instruments in a
smaller, man-portable, and inexpensive package.

We have assembled a talented group of geo-
science professionals to tackle complex challenges.
Our staff includes geophysicists, physicists,
electrical and mechanical engineers, and computer
scientists. Most have been working in industry for
well over 10 years. Our key personnel include:

Chuck Oden, PhD, PE
Director of Research and Development

After receiving degrees in Geology, Electrical
Engineering, and Geophysics, Chuck spent 13
years with Mt. Sopris Instrument Co. developing
borehole geophysical instruments for the mining,
groundwater, and geotechnical industries. In 2002,
he started a small software company, which
produces software for well log analysis and
interpretation. He was a researcher at the U.S.
Geological Survey, working on electromagnetic
instrumentation and interpretation = methods.
Currently at ESS, he is developing miniaturized
electric, electromagnetic, and seismic
instrumentation and their corresponding modeling
and interpretation algorithms. Chuck is also an
adjunct professor of geophysics.
(coden@earthsciencesystems.com)

Dan Jones, MSc, PgP
Senior Geophysicist

After receiving degrees in geophysics, Dan
worked for geophysical service companies on the
east and west coasts — eventually running an office
for Advanced Geological Services, Inc. in the San
Francisco Bay Area. He has directed a multitude of
borehole and surface geophysical surveys to locate
underground objects, locate utilities, assess
infrastructure, identify archaeological sites, and
provide subsurface environmental and geotechnical
characterization using a wide variety of geophysical
methods. Dan’s research includes investigating
electrochemical reactions between clay minerals
and subsurface organic contaminants. Currently at
ESS, he is developing advanced algorithms for
navigation and location of geophysical sensors.
(djones@earthsciencesystems.com)

Stan Smith

Project Manager

Stan is an expert in the use of ground penetrating
radar for geological and engineering purposes. He
has more than 25 years of experience in conducting
a wide variety of geophysical surveys. Stan helped
develop GPR equipment and methodologies for
nine years at Geophysical Survey Systems Inc.

Advanced detection and assessment methods are
needed for modern subsurface utility networks.

While at GSSI he was a principal investigator on a
project to develop GPR for detecting pavement
condition for preventive maintenance for the
Strategic Highway Research Program funded by
the National Research Council. He was
instrumental in developing GPR methodologies for
investigating railroad track substructure for a multi-
year project funded by FRA and BNSF.
(ssmith@earthsciencesystems.com)

About Earth Science Systems, LLC

Earth Science Systems, LLC was founded in
1997 by Dr. Gary Olhoeft, Dennis Lachel, and
Robert Crowder. The company worked on
specialized government contracts and operated out
of home offices until 2006 when Dennis passed
away. Gary then partnered with Robert Sander and
Kathy Sander-Olhoeft and opened an office in
Golden, CO. The company soon outgrew their
office space in Golden and moved into a larger
facility in neighboring Wheat Ridge, CO in 2007.
The most recent change occurred in January 2010,
when Gary and Kathy sold their interest in the
company to Chuck Oden and Dan Jones. Today,
Chuck and Dan are leading the company in new
directions based on ESS’s new technologies in
ground penetrating radar, wireless sensor motes,
and inertial navigation.

Contact info:

11485 W. I-70 Frontage Rd., N.; Unit B
Wheat Ridge, CO 80033

Tel.: (303) 800-2000

Fax: (303) 862-6701
www.earthsciencesystems.com



