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Services Park Seismic Provides

Park Seismic provides a complete field survey and
reporting service for seismic investigation of wind nw
turbine sites in a flexible and prompt manner, ranging °
from the most basic 1-D analysis to a complete 3-D = =
analysis depending on the site conditions and budget§-10
availability. Field surveys may be performed by a .=

separate local engineering company according to -
instructions Park Seismic will provide and then "'_: 3 / Park Seismic LLC

subsequent data processing, interpretation and reporting
will be performed at Park Seismic. Multiple-site surveys
can take place in much a faster and more cost-effective
manner than single-site surveys.

Shelton, CT 06484
Tel: 347-860-1223
Fax: 203-513-2056

For more information, please contact Dr. Choon B. Park .
contact@parkseismic.com

(choon@parkseismic.com, phone: 347-860-1223), or visit
http://www.parkseismic.com/WindTurbine.html. www.parkseismic.com
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On the Cover

This issue features geophysical tech-
niques for investigating the health of
civil engineering structures. Upper right:
Half-cell potential map showing the ex-
tent of corrosion in reinforced concrete.
Lower left: Result of compressional
wave velocity tomography survey con-
ducted on the vertical section of a gravity
dam. Lower right: John Stowell, EEGS
and Mount Sopris President, demon-
strates borehole geophysical instru-
ments at Penn State’s hydrogeophysics
field camp.

What We Want From You

The FastTIMES editorial team welcomes
contributions of any subject touching upon
geophysics. For the upcoming issue of
FastTIMES, the editors accept technical
papers and general reviews related to
geophysical investigation of subsurface
phenomenon. FastTIMES also accepts
photographs and brief noncommercial
descriptions of new instruments with
possible environmental or engineering
applications, news from geophysical
or earth-science societies, conference
notices, and brief reports from recent
conferences. Please submit your items
to a member of the FastTIMES editorial
team by September 15, 2010 to ensure
inclusion in the next issue.
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fFastTIMES

FastTIMES (ISSN 1943-6505) is pub-
lished by the Environmental and Engi-
neering Geophysical Society (EEGS).
It is available electronically (as a pdf
document) from the EEGS website

(www.eegs.org).

About EEGS

The Environmental and Engineering
Geophysical Society (EEGS) is an ap-
plied scientific organization founded in
1992. Our mission:

“To promote the science of geophysics
especially as it is applied to environ-
mental and engineering problems; to
foster common scientific interests of
geophysicists and their colleagues in
other related sciences and engineer-
ing; to maintain a high professional
standing among its members; and to
promote fellowship and cooperation
among persons interested in the sci-
ence.”

We strive to accomplish our mission
in many ways, including (1) holding
the annual Symposium on the Applica-
tion of Geophysics to Engineering and
Environmental Problems (SAGEEP);
(2) publishing the Journal of Envi-
ronmental & Engineering Geophys-
ics (JEEG), a peer-reviewed journal
devoted to near-surface geophysics;
(3) publishing FastTIMES, a magazine
for the near-surface community, and
(4) maintaining relationships with other
professional societies relevant to near-
surface geophysics.

Joining EEGS

EEGS welcomes membership applica-
tions from individuals (including stu-
dents) and businesses. Annual dues
are currently $90 for an individual
membership, $50 for a retired member
$20 for a student membership, $50 de-
veloping world membership, and $650
to $4000 for various levels of corpo-
rate membership. All membership cat-
egories include free online access to
JEEG. The membership application is
available at the back of this issue, or
online at www.eegs.org. See the back
for more information.
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Meet us again,
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Sales & Rentals

WWWw.geometrics.com

() GEOMETRICS

Innovation « Experience » Results

P: (408) 954-0522 - F: (408)954-0902 - E:sales@geometrics.com
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Vista Clara’s GMR

Multi-channel Surface NMR for Aquifer Imaging and Characterization
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and relative permeability
GMR Measurements Provide: \
- Direct detection and measurement of unbound groundwater

- Water content and relative hydraulic conductivity within a 1D/2D profile
- Calibrated hydraulic conductivity where local aquifer tests are available

- Depth of investigation up to 150m
*Protected by US Patent No. 7,466,128 **US and International Patents Pending.
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Blue: before noise cancellation

Red: after nolse cancellation

A oritical GMR advantage, enahles useful surface
NMR surveys near cultural noise sources.

”
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Ve 2185T CENTURY GEOPHYSICS

www.Vista-Clara.com

2615 W.Casino Rd. Suite 4-JK Everett, WA 98204 USA  info@Vista-Clara.com (425) 290-3626

&
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-Rugged, field-worthy control 's:;ts!_tgrhs-. T
and antennas

»Antenna frequency range from
16 to 2600 MHz |

- Military spec connectors on all cables
=User-friendly software

- Easy GPS integration
«High-resolution, color displays

= All systems compatible with all
G55l antennas.
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Geophysical Instruments for
Subsurface Investigation
of the Earth and Infrastructure

_FSI The World Leader in www.geophysical.com
= EJ Subsurface Imaging™ sales@geophysical.com

800.524.3011
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Calenda;

Please send additions, errors, and omissions to a member of the FastTIMES editorial team.

August 22-26

August 31

September 5-10

October 17-22

November 30

2010

ASEG/PESA 2010: 21st
International Conference &
Exhibition of the Australian
Society of Exploration
Geophysics, Sydney, Australia

Deadline for submission of
articles, advertisements, and
contributions to the September
issue of FastTIMES.

IAEG 2010: 11th Congress of
the International Association for
Engineering Geology and the
Environment, Auckland, New
Zealand

State-of-the-Art in Multi-
Dimensional Electromagnetics:
A Special Session in Honor of
Gerald W. Hohmann, Denver,
CO

Deadline for submission of
articles, advertisements, and
contributions to the December
issue of FastTIMES.

January 10-14

February 28

April 10-14

2011

12th Multidisciplinary Conference
on Sinkholes and Engineering
and Environmental Impacts of
KarstTM, St. Louis, Missouri

Deadline for submission of
articles, advertisements, and
contributions to the December
issue of FastTIMES.

SAGEEP 2011: Symposium on
the Application of Geophysics to
Environmental and Engineering
Problems, Charleston, SC
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GEONICS LIMITED

81745 Meyerside Dr. Mississauga
Ontario, Canada |51 106

Phone: 905 670 9580

Fax; 905 670 9204

Fmail: geonics@qeonics.com

" WWW.(RONICS.COM
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Geological Mapping
Archaeological Investigation
Groundwater Exploration
Site Characterization
Contaminant Detection
Metal/Ordnance Detection

Geophysical Instrumentation
for Engineering
and the Environment

Electromagnetic (EM) geophysical methods provide a simple,
non-destructive means of investigating the subsurface for an
understanding of both natural geologic features and man-
made hazards, including bedrock fractures, groundwater
contamination, buried waste and buried metal.

An advance knowledge of subsurface
conditions and associated hazard potential allows for the
design of remediation and monitoring programs that are

more efficient and, as a result, more cost-effective.

Simple and non-destructive. Efficient and cost-effective.
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EEGY;
President’s Message: SAGEEP 2010 Recap

John Stowell, President (john.stowell@mountsopris.com)

The 2010 SAGEEP, held in Keystone, Colorado proved to be an extremely
interesting and successful conference. The venue, the Keystone Conference
Center, located in the high Colorado Rockies, is a first class facility. The
program, crafted by General Chair Vic Labson and Technical Chair Jim
LoCoco, along with support from the local organizing committee, covered a
wide scope, with special sessions drawing participants from new disciplines
to our conference. The keynote speaker, Dr. Robert Grimm, Director of
the Department of Space Studies at Southwest Research Institute, enthralled the audience with his
presentation on extraterrestrial near-surface geophysics. Our early career award winner was Dr. Niklas
Linde, from the Institute of Geophysics at the University of Lausanne. Dr. Linde’s presentation highlighted
work being done at the Institute in joint inversions of various data types applied to hyrogeophysics.

With nearly 300 participants, a sold-out exhibit hall, 4 well attended short courses, and a workshop on
Airborne Geophysics, there was never a dull moment. For extra-curricular activities, the social program
and nearby ski-slopes provided excellent diversions.

During the last full day of the conference, members of your EEGS board, the 2010 SAGEEP committee,
the 2011 SAGEEP committee, and representative from WMR met to review SAGEEP 2010 and begin
the process of presenting SAGEEP 2011. Next year’s meeting will be held at the Marriott Downtown,
in Charleston, South Carolina from April 10-14. Mark this on your calendars now, and be ready for the
call for sessions, which will be forthcoming in June. General Chair Bill Doll and Technical Chair Greg
Baker have already started moving forward with the program. We are excited about 2011 because we
will be collaborating with the Near Surface Groups from both AGU and SEG to bring new and exciting
content to our meeting. Participation by these two societies can only increase the technical level of
our conference, and make our conference a “must attend” event for geoscientists working in the near
surface. | urge all members to begin planning for 2011, as SAGEEP is our “raison d’ etre”. Working
together with AGU and SEG should make this conference one not to be missed.

Be sure to check on the new EEGS web site for updates on SAGEEP 2011. The web site should be up
and running by the time you read this issue.

Sponsorship Opportunities

There are always sponsorship opportunities available for government agencies, corporations, and
individuals who wish to help support EEGS’s activities. Specific opportunities include development and
maintenance of an online system for serving SAGEEP papers from the EEGS web site and support for
the 2010 SAGEEP conference to be held in Keystone, Colorado. Contact Jon Nyquist (nyg@temple.
edu) for more information.

FastTIMES v. 15, no. 2, July 2010
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Exploring The World

o,

Magnetic applications in near surface
geophysics are broad: mineral exploration,
archaeology, environmental & engineering,
geological hazards, UXO detection. It is
important to choose the right solution.

For general work and teaching the Overhauser
instrument is ideal: low power consumption,

5 Hz sampling, no directional errors, optional
sensitivity 0.015 nT @ 1 Hz. Overhauser is made
for efficiency with its light weight, low power =
consumption, robust console and intelligent
surveying options.

For sensitive work and research the ultimate
solution is the Potassium instrument. The K-Mag
samples at a leading 20 Hz for acquisition of
high resolution results, sensitivity 0.0007 nT/yHz
(70mm cell). It features minimal directional
errors and high gradient tolerance for culturally
“noisy” projects.

To work with diverse earth science challenges
you can choose any of GEM's systems delivering oV W-GEMSyg
clear benefits.

Web: www.gemsys.ca ' M
Email: info@gemsys.ca

Phone: +1 905 752 2202 SYSTEMS
ADVANCED MAGNETOMETERS

Our World is Magnetic.
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Notes from EEGS

Environmental EEGS Announces Changes in Membership
and Engineering
Geophysical Society

It's time to renew your membership in EEGS — we’ve added options
and increased benefits!

EEGS members, if you have not already received a call to renew your membership, you will — soon!
There are a couple of changes of which you should be aware before renewing or joining.

Benefits - EEGS has worked hard to increase benefits without passing along big increase in dues. As a
member, you receive a Symposium on the Application of Geophysics to Engineering and Environmental
Problems (SAGEEP) registration discount big enough to cover your dues. You also receive the Journal
of Environmental and Engineering Geophysics (JEEG), the FastTIMES newsletter, and full access
to the EEGS research collection, which includes online access to all back issues of JEEG, SAGEEP
proceedings, and SEG extended abstracts. You get all of this for less than what many societies charge
for their journals alone.

Dues Changes - EEGS has worked hard to hold the line against dues increases resulting from inflation
and higher costs. Instead, EEGS leadership sought ways to offer yesterday’s rates in today’s tough
economic climate. Therefore, you can continue your EEGS membership without any rate increase if
you opt to receive the JEEG in its electronic format, rather than a printed, mailed copy. Of course, you
can continue to receive the printed JEEG if you prefer. The new rate for this membership category is
modestly higher reflecting the higher production and mailing costs. A most exciting addition to EEGS
membership choices is the new discounted rate for members from countries in the developing world.
A growing membership is essential to our society’s future, so EEGS is urging those of you doing
business in these countries to please encourage those you meet to take advantage of this discounted
membership category, which includes full access to the EEGS research collection. And, EEGS is
pleased to announce the formation of a Retired category in response to members’ requests.

Descriptions of all the new membership options are outlined on EEGS’ web site (www.eegs.orqg) in the
membership section.

Renew Online - Last year, many of you took advantage of our new online membership renewal (or
joining EEGS) option. Itis quick and easy, taking only a few moments of your time. Online membership
and renewal application form is available at www.eegs.org (click on Membership and then on Online
Member Application / Renewal).

EEGS Foundation - EEGS launched a non-profit foundation (www.eegsfoundation.org) that we hope
will enable our society to promote near-surface geophysics to other professionals, develop educational
materials, fund more student activities, and meet the increasing demand for EEGS programs while
lessening our dependence on membership dues. A call for donations (tax deductible®) to this charitable
organization is now included with your renewal materials and can be found on the online Member
Resources page of EEGS’ web site (www.eegs.org/pdf _files/eegs_foundation.pdf).

Member get a Member - Finally, since the best way to keep dues low without sacrificing benefits
is to increase membership, please make it your New Year’s resolution to recruit at least one new
EEGS member. If every current member recruited even one new member to EEGS, we could actually
consider lowering dues next year!

*As always, seek professional advice when claiming deductions on your tax return.

ﬁ 10
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Notes from EEGS

From the FastTIMES Editorial Team

FastTIMES is distributed as an electronic document (pdf) to all EEGS
members, is sent by web link to several related professional societ-
ies, and is available to all for download from the EEGS web site
at www.eegs.org/fasttimes/latest.html. The most recent issue (April
2010, cover image at left) has been downloaded more than 28,000
times as of June 2010, and past issues of FastTIMES continually
rank among the top downloads from the EEGS web site. Your arti-
cles, advertisements, and announcements receive a wide audience,
both within and outside the geophysics community.

To keep the content of FastTIMES fresh, the editorial team strong-
ly encourages submissions from researchers, instrument makers,
software designers, practitioners, researchers, and consumers of
geophysics—in short, everyone with an interest in near-surface geo-
physics, whether you are an EEGS member or not. We welcome

short research articles or descriptions of geophysical successes and challenges, summaries of recent
conferences, notices of upcoming events, descriptions of new hardware or software developments,
professional opportunities, problems needing solutions, and advertisements for hardware, software, or

staff positions.

The FastTIMES presence on the EEGS web site has been redesigned. At www.eegs.org/fasttimes,
you’ll now find calls for articles, author guidelines, current and past issues, and advertising information.

Help Support EEGS!
Please Join or

Renew Your Membership

Today at www.eegs.org!

FastTIMES v. 15, no. 2, July 2010
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foundationiNcwy,

EEGS Foundation makes
great strides in its first years.

Acilion

Since the launch of the EEGS Foundation, there are numerous accomplishments for which we can all
be proud: Establishing and organizing a structure that serves the needs of EEGS; underwriting the
legal process, achieving tax-exempt status; and soliciting and receiving support for SAGEEP. In
addition, the Foundation helped underwrite the SAGEEP conference held this spring in Keystone.

These are only a few of the tangible results your donations to the Foundation have enabled. We
would therefore like to recognize and gratefully thank the following individuals and companies for
their generous contributions:

Allen, Micki Lecomte, Isabelle
Arumugam, Devendran Long, Leland
Astin, Timothy Lucius, Jeff

Baker, Gregory
Barkhouse, William

Luke, Barbara
Maclnnes, Scott

Barrow, Bruce Malkov, Mikhail
Billingsley, Patricia Markiewicz, Richard
Blackey, Mark Mills, Dennis
Brown, Bill Momayez, Moe
Butler, Dwain Nazarian, Soheil
Butler, Karl Nicholl, John
Campbell, Kerry Nyquist, Jonathan
Clark, John Paine, Jeffrey

Doll, William Pullan, Susan

Dunbar, John
Dunscomb, Mark
Greenhouse, John
Harry, Dennis
Holt, Jennifer
Ivanov, Julian
Jacobs, Rhonda
Kerry Campbell
Kimball, Mindy
Kruse, Sarah

FastTIMES v. 15, no. 2, July 2010
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SETTING THE STANDARDS CG-5 GRAVITY METER |

he LaCoste Romberg-

Scintrex Inc. (LRS)
companies have a wealth of
knowledge and have been
conducting a combined
business for over a century.
This enables LRS to design and SM-5 NAVMAG
manufacture instrumentation Magnetic Maj
that is worlds above the
competition.

Contact us today and we will
provide you the best solution
for your requirements.

WORLD LEADERS IN Y

* Micro-Gravity Meters: SCINTREX
Relative [ Absolute | .
Dynamic / Barehole '

= High Sensitivity
Cesium Magnetometers |
Cradiometers

» Proton Mag/VLF EM
Systems AIR-SEA II

» Induced Polarization
Receivers

= Resistivity Meters

APPLICATIONS FG-5 ABSOLUTE GRAVIMETER
« Mineral Exploration '

« Oil and Gas Exploration

= Enviranmental Site
Characterization

= Civil Engineering
« Archeology
= Scientific Research

« Reservoir Monitoring

FastTIMES v. 15, no. 2, July 2010 g Iﬁ


www.eegs.org
www.scintrexltd.com

flihc/EEGIRagC

The Journal of Environmental & Engineering Geophysics (JEEG), published four times each year, is the EEGS peer-
reviewed and Science Citation Index (SCI®)-listed journal dedicated to near-surface geophysics. It is available in print by
subscription, and is one of a select group of journals available through GeoScienceWorld (www.geoscienceworld.org).
JEEG is one of the major benefits of an EEGS membership. Information regarding preparing and submitting JEEG articles
is available at http.//jeeq.allentrack.net.

Contents of the June 2010 Issue

Journal of
Environmental &
Engineering
Geophysics

A HAE Tebans ) wae ]

Journal of Environmental & Engineering Geophysics
v. 15, no. 2, June 2010

Dual-mode, Fluxgate-Induction Sensor for UXO Detection and
Discrimination

Yongming Zhang, Matthew Steiger, Andrew D. Hibbs, Robert E. Grimm, and
Thomas A. Sprott

Moy By e Fom e o B —y
— e

(oI T e

= Mapping Structures that Control Contaminant Migration using Helicopter
Transient Electromagnetic Data

Louise Pellerin, Les P. Beard, and Wayne Mandell

Hydro-geophysical Configuration for the Quaternary Aquifer of Nuweiba
Alluvial Fan
Mohamed H. Khalil

Editor’s Scratch

Dr. Janet E. Simms, JEEG Editor-in-Chief
US Army Engineer R&D Cir.

3909 Halls Ferry Road

Vicksburg, MS 39180-6199

(601) 634-3493; 634-3453 fax
janet.e.simms@erdc.usace.army.mil

The Journal of Environmental and Engineering Geophysics (JEEG) is the flagship publication
of the Environmental and Engineering Geophysical Society (EEGS). All topics related to geophysics
are viable candidates for publication in JEEG, although its primary emphasis is on the theory and ap-
plication of geophysical techniques for environmental, engineering, and mining applications. There is
no page limit, and no page charges for the first ten journal pages of an article. The review process is
relatively quick; articles are often published within a year of submission. Articles published in JEEG are
available electronically through GeoScienceWorld and the SEG’s Digital Library in the EEGS Research
Collection. Manuscripts can be submitted online at www.eegs.org/jeeg/index.html.
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Geophysical Investigation of Civil Engineering Structures

Jamal Rhazi, Department of Civil Engineering, Université de Sherbrooke, Sherbrooke, (Québec), Canada (Jamal.Rhazi@
USherbrooke.ca)

Introduction

Most of civil engineering structures (e.g. bridges, roads, tunnels, dams) are made of concrete. This
relatively low cost construction material is a mixture of cement (usually Portland cement), stone
aggregate and water. Typical concrete mixes have high resistance to compressive stresses (about 28
MPa) but are weak in tension and any appreciable tension (e.g. due to bending) will cause cracking
and separation of the concrete (Neville, 1996). For this reason, concrete is reinforced with steel rebar
to give it extra tensile strength; without reinforcement, many concrete buildings would not have been
possible.

The aging and degradation of concrete structures is an international problem whose consequences on
the safety of users can be very serious (Wearne, 2000). Some structures are relatively new and already
show signs of deterioration sometimes alarming because of a lack of regular maintenance. Owners of
these structures must make repairs to keep them in safe operating condition

Some concrete structures have reached the life for which they were originally designed and they are
still in apparent good condition. This is the case of some major structures such as nuclear power
plants. The owners of these structures want extend their period of operation, which is economically very
profitable. But first, they must ensure these structures are really in good condition and safe.

In still other situations, the regulations or operating conditions have changed over time. Existing
structures and older must meet more stringent requirements than had been originally intended. It is
notably the case of highway bridges subjected to traffic loads that increase in intensity and frequency. In
this case, the owners want to know if these structures are able to meet these new service requirements.

So, at one time or another, and for one reason or another, the owner of a structure has to wonder
about its capacity to function properly. The owner must know the current status of his structure and
possibly his remaining service life to determine whether to make renovations or upgrades it and when
to proceed with this work.

Owners are not necessarily civil engineers, and have no particular knowledge in the field of aging and
deterioration of structures. These are generally managers whose main purpose is to maintain structures
in good working condition and with minimal cost. These owners will therefore give the responsibility to
make the diagnosis of their structures to structural engineers.

The objective of the diagnosis of a structure is to specifically answer questions raised by the owner.
The engineer must confirm the satisfactory condition of the structure if the structure appears in good
condition. If the structure is degraded, the engineer must provide all relevant information for decision
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making. He must determine the causes of deterioration, the extent and severity of these impairments,
the appropriate repair techniques, the cost and duration of these repairs.

The diagnosis of a structure is based on its evaluation (ACI, 2007). By definition, the evaluation is the
process that determines whether a structure (or part of a structure) satisfies the functions for which
it was built. The evaluation requires knowledge of a number of information on the structure. These
informations relates mainly to the following:

- Quantification of the properties of the material, whether physical properties (e.g. density, moisture,
porosity, diffusion coefficient), chemical (e.g. chloride concentration) or mechanical (e.g. compressive
strength)

- Recognition of the geometry of a part of the structure (e.g. thickness of a concrete slab, length of
foundation, location of steel rebar)

- Detection of defects (e.g. cracks, voids, rebar corrosion)

- Characterisation of these defects (e.g. width of crack, surface or volume of voids, progress of rebar
corrosion) to allow an engineer the assessment of the impact of the defects on safety and serviceability
of the structure

- Qualification of the operating mode of the structure (e.g. verification of mechanical transfer efforts by
strain measurements or constraints)

The information that engineers need to make the evaluation of concrete structures are related to
physical, chemical, mechanical or geometric properties. These properties are obtained by means of
auscultation techniques (ACI, 2007). These techniques include visual inspection, instrumentation and
non-destructive testing (NDT) techniques

Visual inspection of concrete structures is an important activity in the management of these structures.
This inspection allows the detection of about 80 % of degradations. However, these degradations are
detected only when they are visible, and thus when they reach an advanced stage. Figure 1 shows the
visual appearance of the underside of a concrete slab of a parking garage. The analysis of this image
indicates that the corrosion of reinforcement is probably active in the area where there are signs of
moisture. However, this image does not allow us to assert that corrosion is not active at the location
indicated by the arrow where the concrete surface appears dry. To confirm the visual observations, the
engineers take some concrete samples by coring. This procedure is destructive and the information
obtained is local and does not give reliable information on the condition of the structure.

Instrumentation consists to install a number of measuring instruments at strategic locations of a structure
to continuously monitor the behaviour of the structure and its development so as to detect, in real time,
any drift dangerous in the long term. The instruments are selected based on the information sought.
This can be deformation, stress, displacement or other parameter.

NDT techniques provide additional and complementary information to those collected by instrumentation.
For example, the instrumentation can be used to determine openings and closings of surface cracks,
but unlike NDT techniques, does not determine what the extended depth of the cracks is.

The principle of NDT techniques is similar to that of geophysical techniques. It consists to induce a
disturbance (mechanical, electrical, electromagnetic or thermal disturbance) in the material investigated,
and register its response to this excitation. The treatment of this response is then used to estimate
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the properties of the material (e.g. compressive strength, water content, porosity) and to detect and
characterize internal defects.

In the following sections, we outline two applications of NDT techniques in civil engineering. One
concerns the evaluation of the quality of concrete by seismic tomography, and the second the detection
and characterization of the reinforcement corrosion by the half-cell potential technique.
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Figure 1. Visual appearance of the underside of a concrete slab.

Evaluation of the concrete quality

The actual trend in NDT techniques applied to civil engineering structures is the use of imaging tech-
niques. Among these, the seismic tomography technique is one of the most Interesting (Pla-Ruck et al.,
1995). This approach involves reconstructing a cross section or slice through a medium using measure-
ments made outside the medium perimeter of energy that has passed through it. The two-dimensional
tomographic image, i.e. a tomogram, shows the internal structure and properties of a medium located
between a set of measuring points. Thus, this technique makes the material “transparent” and allows bet-
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ter detection of zones that
require further analysis
and/or rehabilitation.

The tomographic survey
described herein was per-
formed as a part of an in-
vestigation undertaken on
a concrete gravity dam
measuring 5 m in height.
The structure was built
during the 1940’s and has
visible deterioration signs
(concrete spalling, leach-
ing of hydratation prod-
ucts, etc.). The problem
which had required the
evaluation of the dam was
due to a horizontal con-
struction joint at 2.6 m
depth (Figure 2). This joint
has been weakening with
time leading to water seepage in some areas across the dam.

Figure 2. View of the downstream side of the gravity dam.

According to the Quebec law on dam safety, each dam must be periodically evaluated for its safety.
This evaluation involves checking the condition, stability and functionality of the dam. So, the objective
of the tomographic survey was to characterize the concrete quality of the dam and to gain some infor-
mation about the integrity of the concrete around the construction joint.

Description of the tomographic tests

A vertical section of the dam was used to perform the tomographic measurements. Seismic waves
production was done by means of electrical detonators from an existing vertical borehole (diameter:
0.075 m) filled with water and located at the upstream side of the dam. On the downstream side, a set
of accelerometers were laid-out at 0.2 m interval to pick-up transmission characteristics of acoustic sig-
nals in concrete. In total, twenty-one source locations and twenty receiver locations were used which
enabled 420 travel times’ measurements.

The inversion program that has been used to process the data is 3DTOM (Jackson et al., 1996), a
three-dimensional tomographic imaging software that uses the simultaneous iterative reconstruction
technique (Gilbert, 1972) to invert travel-time data and produce maps of P-wave velocity.

Results and discussion

The tomography result is shown in Figure 3 and indicates the P-wave velocity variation inside the target
section. Furthermore, the Rock Quality Designation factor (RQD) of the concrete samples extracted
from the borehole is also indicated on the left side of this figure. The RQD is defined as the cumulative
length of core pieces longer than 0.10 m in a run divided by the total length of the core run. This fac-
tor, expressed in percent, is commonly used in the field of rock mechanics as an indicator of material
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quality and discontinuity spacing 3
(Deere, 1989).

In the upper part of the tomo-

4000 35
graphic image, the velocity varia-
tion falls in the interval 2000 m/s
- 2500 m/s, and the RQD (13 %)
confirms that this concrete is in 3500 28

very poor condition. From 2 m to
3 m, the value of P-wave velocity
is between 2500 m/s — 3000 m/s
and the RQD is 53 %. Below the
construction joint indicated by a
dashed line in Figure 3, the im-
age reveals that the concrete
has better stress-wave propaga-
tion properties (V > 4000 m/s)
and the RQD is equal to 66 %.
Thus, the velocity increase from
the top to the bottom of the dam
agrees well with the RQD values.

3000 22

“elacity (mfs)

Compressive strength (MPa)

5m

The tomography result suggests
that the two concretes on both
sides of the joint were probably
of different initial compositions.
Accurate measurement of the
mechanical properties of the
concrete samples extracted from
the borehole was not possible.
Indeed, the aggregate size of
the concrete (= 0.08 m diameter)
was of the same order than the v
cores diameter (0.075 m). How-  Figure 3. Tomography result.

ever, on the basis of the correla-

tion between concrete properties and P-wave velocity observed in another case study (Rhazi, 2006),
it can be advanced that the Young modulus and the compressive strength of the concrete above the
construction joint (V < 3000) are probably lower than 14 GPa and 18 MPa, respectively. The concrete
bellow the construction joint (V > 4000 m/s) has a Young modulus and a compressive strength higher
than 19 GPa and 26 MPa, respectively.

Finally, it can be noted that the joint at 2.6 m depth induces a velocity anomaly in the tomographic im-
age (Figure 3). This anomaly is more pronounced on the downstream side of the dam (V < 2500 m/s)
than on its upstream side (V = 3000 m/s). The intensity of the velocity field is higher in the inside of the
section (V = 3500 m/s). This leads to the conclusion that the joint is likely closed in the center of the
surveyed section. This result is corroborated by the fact that there was no water seepage through the

dam at that location.
II_§I 21
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The seismic tomogrpahy method allows a large volume of material to be surveyed compared to con-
ventional nondestructive testing technologies. The benefit of this technique is that it gives an indication
of the properties of one part relative to another one in a given structure. Laboratory tests on cored
samples taken from the structure investigated can help to interpret the tomograophic image in term of
mechanical properties. However, the difficulty when interpreting a tomographic image is certainly the
ability to distinguish a cracked area from another area where the concrete exhibits high porosity and
degradation. Some initial knowledge on the condition of the structure is therefore necessary since both
types of defect have often similar tomographic signatures, i.e. low velocity field.

Corrosion Testing of Reinforced Concrete Bridge Decks

Bridge decks are generally concrete slabs about 0.20 m thick. These slabs are reinforced with two mats
of steel rebar located 5 cm from the upper side and lower side respectively. The spacing between rebar
is typically 0.15 m and their diameter is about 0.016 m.

The corrosion of steel rebar is the principal cause of degradation of concrete bridge decks. This
degradation occurs according the following two-stages (Amleh et al. 2002):

- Stage 1 consisting of chloride ingress and onset of corrosion over the “corrosion initiation time” when
steel suffers depassivation due to partial or extensive loss of the protective cover. This stage of corrosion
initiation can constitute the serviceability limit state beyond which the corrosion rate and the associated
damage would increase significantly.

- Stage 2 consisting of corrosion propagation with on-going steel cross-sectional area until a limiting
damage state is reached. This involves progressive delamination, spalling of the concrete cover and
loss of bond at the steel-concrete interface until finally failure occurs.

The impact of corrosion damage on safety and serviceability of reinforced concrete bridge decks must
be assessed carefully. Bridge engineers frequently use the half-cell potential (HCP) test to evaluate the
corrosion activity of the reinforcements, its extent and its severity (Elsener, B., 1995). In this method,
the electrical potential difference between the upper steel rebar and a standard portable reference
electrode in contact with the concrete surface is measured (Figure 5a). Since most concrete bridge
decks have waterproofing membranes and are asphalt covered, this contact is done by water filling
a hole (diameter: ~1 cm) drilled through the asphalt and the membrane. The reference electrode is
connected to the negative end of the voltmeter and the steel reinforcement to the positive. A grid
pattern (~1 m x 1 m) is used to identify locations where the half-cell is to be placed to obtain potential
measurements. The HCP values are then plotted on schematic diagram of the structure investigated as
an equipotential contour map.

Figure 4 gives the result of a half-cell potential test on a reinforced concrete bridge deck. The horizontal
axis is the length of the deck and the vertical axis its width. The ASTM standard C876-09 “Standard Test
Method for Half-Cell Potentials of Uncoated Reinforcing Steel in Concrete” provides general guidelines
for the interpretation of the HCP data. According to these guidelines, the probability of corrosion of the
rebar is less than 10% if the potential is greater than -200 mV, whereas potential values lower than
-350 mV indicate a high probability (> 90%) that corrosion is active. The HCP values between these
limits indicate areas where the corrosion activity is uncertain.

The test results are relevant because they allow engineers to determine the locations where corrosion
is active, the area of the bridge deck that should be repaired and the cost of repair.
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The HCP test has however e
certain disadvantages.
First, the test is carried
out from the upper-side
of the decks and requires
the closing of the lanes to L O A B B : 1 T T 1 T T 11
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such as Montreal or
Toronto. Second, the holes
drilled through the asphalt
overlay to establish the
electrical contact between the reference half-cell and the concrete destroys the waterproofing membrane
and accelerates the deterioration of concrete. This is obviously not acceptable.

Half-cell potential (m\)

Figure 4. Example of HCP test results.

One of the ways of proceeding to avoid this problem would be to collect the half-cell potential data
from the lower-side of the bridge decks. However, the adequate evaluation of the corrosion activity of
the upper rebar from the HCP measurements carried out from the lower-side of the decks requires the
knowledge of the difference between the measurements collected from the lower and upper sides.

This section presents the results of an investigation recently carried out to determine the possible
correlations between the HCP measurements relative to the upper rebar and collected from the upper-
side to those collected from the lower-side of the decks.

Description of the HCP tests

The half-cell potential data were collected on a reinforced concrete bridge deck which was built in 1963.
Its length is 27.6 m, its width is 9.16 m and its thickness is 0.17 m. The HCP measurements were car-
ried out with a copper-copper sulphate reference electrode according to nine lines in the longitudinal
direction of the bridge. The distance between these lines as well as the distance between the points of
measurements on each line was equal to 1 m.

The HCP measurements
were done in 243 locations.

For each Iocation, the data _

were collected from the up-

per-side of the bridge deck,

while taking as reference

the upper rebar mesh (Fig- (@ {b)
ure 5a), and from the low- T

er-side of the bridge deck,

while taking as reference  Figure 5. Configuration of the HCP tests.

the upper rebar mesh (Fig-
ure 5b).

As recommended by the ASTM C876, the electrical continuity of the reinforcements was verified prior
to the HCP measurements. For this purpose, two coring (diameter = 0,10 m) spaced ten meters were
done in the deck, and the measurement of electrical resistance was done between the rebar of the

upper mesh in theses holes. The electrical resistance was low (1 Ohm) indicating that the electrical
_—>
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continuity between the rebar was good. In addition, the electrical resistance between the upper rebar
and the lower rebar was also measured. This resistance was also low indicating an electrical contact
between the two set of rebar by metallic wires. This is a common construction procedure to keep the
upper and lower rebar in place during pouring concrete into the formwork.

Results and Discussion

Figure 6 give the HCP results. These results are given in the form of color maps indicating the probability
of corrosion of the reinforcements. Figure 6a relates to the measurements taken from the upper side of
the deck according to the configurations in Figure 5a. This figure shows that the probability of corrosion
of the upper rebar is weak along the northern and southern edges of the deck and is uncertain in the
center of the deck. The probability of corrosion is high in four areas in this slab.

Figure 6b relates to the measurements taken from the lower-side according to the configuration in-
dicated in Figure 5b. Since the electrical resistance between the upper rebar and the lower rebar is
negligible, this figure describes the corrosion activity of the lower rebar because it is the closest to the
reference half-cell.

The HCP map of the lower rebar mesh (Figure 6b) resembles to that of the upper rebar mesh (Figure
6a). In particular, the four zones in Figure 6b where the probability of corrosion of the reinforcements
is high are also present in the cartography of the corrosion activity of the upper reinforcements (Figure
6a). This result can be explained by the infiltration in these places, of water and ions chloride through
the full thickness of the slab. The visual inspection of the lower-side of the deck confirmed these facts.

Figure 6a and 6b are similar but they are not identical. Figure 7 gives the HCP values obtained from the
upper side versus those obtained from the lower side. It shows that the relation tends towards a linear
relation, but the dispersion of the results is not negligible.

Usually, bridge engineers use HCP measurements from the upper side to determine the top surface of
decks to repair and to estimate the cost of the repair. The top surface to repair expressed as a percent-
age of the total surface of the deck is taken equal to the percentage of the HCP data corresponding to
high probability of corrosion of the rebar (potential < -350 mV).

In the present case, the percentage of the data corresponding to high probability of corrosion is about
the same for the measurements from the upper side (9%) and the lower side (8%). However, if the in-
gress of water and chloride ions was limited to the upper rebar level, the HCP data from the lower-side
should underestimate the percentage of high corrosion probability areas. Moreover, if the infiltration of
humidity and chloride ions is done from the lower side, this will induce an overestimation of the percent-
age of high corrosion probability areas. It is therefore important to consider all these possibilities in the
analysis of results.

Conclusions

NDE techniques have the potentialto satisfy atleast some ofthe needs of civilengineers. These techniques
have been used successfully on a variety of reinforced and post-tensioned concrete structures, notably
highway and reservoir structures. However, there is a general lack of confidence in the techniques
because there is very little independent advice on their applicability, capability, accuracy and reliability.
The information obtained by techniques such as RADAR, ultrasonics, stress wave and radiography
appears qualitative rather than quantitative and there is concern that NDE procedures lack the necessary
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Half-cell potential (m')

Figure 6. Results of the HCP tests.

qualification to permit their use on safety critical structures. The quantification of the capabilities of NDE
techniques is seen as a priority area for development. The provision of authoritative documentation in
the form of Standards is desirable. Moreover, many engineers have limited experience, if any, with most
of these NDT techniques. Qualification is important to the successful deployment of NDE techniques
and will need to be considered when addressing this issue.
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EEGS
Environmental and Engineering Geophysical Society
1720 S. Bellaire St., Suite 110
Denver, Colorado 80222
(303) 531-7517
Fax: (303) 820-3844
E-mail: staff@eegs.org
Web: www.eegs.org

[ Join Our Mailing List! |
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The EEGS / Geonics Early Career Award
Nomination Deadline: October 29, 2010

The Environmental and Engineering Geophysical Society and Geonics Limited are pleased to announce
that nominations are now open for the 2011 EEGS / Geonics Early Career Award, which acknowledges
academic excellence and encourages research in near-surface geophysics. The award is presented
annually at SAGEEP to a full-time university faculty member who, by the nomination deadline, is

« fewer than five years beyond the starting date of his or her current academic appointment;
« within ten years post-completion of his or her PhD.

The award acknowledges significant and ongoing contributions to the discipline of environmental and
engineering geophysics. The recipient may have any specialty that is recognized as part of the environ-
mental and engineering geophysics discipline. This specialty is not restricted to departments, colleges,
or geographic regions (international applicants are welcome). A committee of four or five members (two
or three university faculty, one corporate or consulting representative, and one government laboratory
representative), appointed by the EEGS Board, is responsible for selecting the awardee.

The award carries the following benéefits:

* Free registration to the SAGEEP conference at which the award will be presented
* A plaque, suitable for display

« A $1000 cash award

» A 30-minute time slot to present the awardee’s research and vision at SAGEEP

 The citation and, if available, the awardee’s presentation, is published in FastTIMES and distributed
to cooperating societies

The awardee will be expected to be present during the technical core of SAGEEP 2011 in Charleston,
South Carolina. Nominations should be sent electronically to:

Dr. Mel Best, Chair of the Early Career Award Committee
3701 Wild Berry Bend
Victoria, B.C. VO9C 4M7 CANADA
(250) 658-0791

best@islandnet.com

Nomination packages must include:

» A comprehensive vitae for the candidate

* A letter of recommendation outlining the candidate’s qualifications for the award
» Copies or PDF files of three representative publications
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Environmental and Engineering
Geophysical Society

SAGEEP 2011 Announcement

New to SAGEEP: Online Session Proposals
Now Being Accepted

The Environmental and Engineering Geophysical Society (EEGS) invites you to
submit your proposal for a session(s) at the 24th Annual Symposium on the
Application of Geophysics to Engineering and Environmental Problems
(SAGEEP) being held in historic Charleston, South Carolina USA April 10-14,
2011.

In order to meet the evolving need of our membership-and to attract new
members-EEGS will be launching a new approach for technical session
development, abstract preparation, and submission for SAGEEP 2011. Listed
below are key changes:

Session Proposals - SAGEEP 2011 Technical Chair Gregory S. Baker has
announced the opening of the SAGEEP 2011 online session proposal web site
(click here to access the online proposal submission site). Sessions may be
proposed through September 6, 2010 and will require a brief description and list
of potential speakers. Once accepted, session proposers will be responsible for
developing the session by soliciting papers from individuals in the subject area.
Session topic areas are divided into three categories: Applications, Methods and
Tools/Components/Other (scroll down for the list of session topic areas). Session
proposers are invited to serve as Session Chairs. Also new this year is the
opportunity to "invite" one paper, which may be longer in duration than the
others. The Technical Program Committee will consider proposals on a rolling
basis, so conveners will be notified of the status shortly after submission. For
further details, click here for "Guidelines for Proposing a Session", which fully
outline the requirements and the new session proposal submission process.

Session Proposals are Due by Monday, September 6, 2010.

Abstract Length Requirement Modified - Expanded, multi-page abstracts for
the proceedings will no longer be required, but will instead be optional, based on
the desires of the participant. Abstracts will be short (300 words max), and a
format template will be prescribed. Submission of an abstract will constitute a
commitment to attend the conference, and a $50 fee will be charged upon
submission (applicable toward conference registration). Abstracts will be reviewed
for both scientific relevance and absence of commercialism, and notices of

&
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acceptance or rejection will be sent in late 2010.
Abstract Submission Deadline is Friday, November 19, 2010.

Change in Proceedings Format - Authors of accepted papers will then have the
option of submitting an expanded abstract, if they choose. These optional,
expanded abstracts may range in length from a few pages to ten or more pages,
and will retain the format of previous SAGEEP proceedings. They must be
submitted by Friday, January 14, 2011, to be included in the abstract volume that
will be distributed at the conference.

Mark your calendar with these important deadline dates:

Sept. 6, 2010 Deadline for SAGEEP '11 Session Proposals
Nov. 19, 2010 Deadline for Abstract Submissions
Jan. 14, 2011 Deadline for Extended Abstracts (optional)

Please address any questions regarding these changes to the SAGEEP 2011
Technical Chair, Dr. Gregory Baker (gbaker@tennessee.edu) or General Chair,
Dr. William Doll (dollw@batttelle.org). Consult the EEGS website, www.eegs.org,
(click SAGEEP 2011 button) for online session and abstract submission site
access, a current list of accepted sessions and the latest information on the
conference.

Proposed Session Topic Areas:

Applications:
Agriculture

Archaeology

Biogeophysics / bioremediation
Contaminants

Earth Hazards

Engineering

Environmental

Forensics

Geotechnical

Humanitarian Geophysics
Hydrogeophysics / Hydrogeology / Groundwater
Lake and Coastal Marine Applications
Mining

Resources

Transportation

Infrastructure

Dams, Levees, Reservoirs, & Bridges
Cavities (Karst) and Tunnels

Salt-Water Intrusion

Military Uses of Geophysics
Extraterrestrial Near-Surface Geophysics
Unexploded ordnance / munitions and explosives of concern (UXO /MEC)

&
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Methods:

Electrical

Electromagnetic (EM)
Gravity

Magnetics

GPR /Radar

Airborne and remote sensing
Seismic

Integrated Techniques
Surface Technique(s)
Borehole and Cross-hole Technique(s)
Lab/Column Experiments
Petrophysics

Rock Mechanics

Tools/ Components/ Other:
Acquisition

Data Integration, Management, and Visualization
Computational Modeling

Data Processing

Education

Fractals and multifractals
Interpretation

Inversion

Monitoring Concepts and Applications
Neural nets

Undergraduate Research

EEGS
Environmental and Engineering Geophysical Society
1720 S. Bellaire St., Suite 110
Denver, Colorado 80222
(303) 531-7517
Fax: (303) 820-3844
E-mail: staff@eegs.org
Web: www.eegs.org

[Juin Our Mailing IJst!]
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USGS Job Opening

Application Deadline: August 20, 2010

The Geophysical Unit of Menlo Park, US Geological Survey just opened a term position for an opera-
tional geophysicist, who in a recent grads. To view the announcement and apply, go to the http://www.
usajobs.gov website, search for geophysicist in Menlo Park, CA for job announcement (WR-2010-
0440).

OPEN PERIOD: Friday, July 30, 2010 to Friday, August 20, 2010
SERIES & GRADE: GS-1313-07/09

POSITION INFORMATION: TERM Full-Time

SALARY RANGE: $45,923.00 - $73,019.00 /year

DUTY LOCATIONS: 1 vacancy(s) in Menlo Park, CA

Key Requirements:

» Applicants must be U.S. Citizens.

» Suitable for Federal employment, as determined by background investigation.
» Overnight travel of 1-5 nights per month may be required.

* Must have a valid state driver’s license and a good driving record.

» More requirements are listed under Qualifications and Other Information.

Major Duties:

As a Geophysicist within the Geology & Geophysics Science Center, some of your specific duties will

include:

+ Plan and conduct the collection and processing of geophysical data, primarily gravity, magnetic,
paloemagnetic, and electrical data.

+ Use existing and new analytical techniques to characterize spatial patterns in geological and geo-
physical data.

» Author and co-author informational data and professional reports, abstracts, and presentations con-
veying interpretive results and new analytical methods related to geophysical studies and geological
mapping.

» Operate government 4 wheel drive vehicles in off-road remote areas.

FastTIMES v. 15, no. 2, July 2010
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Comingléycnty
FastTIMES highlights upcoming events of interest to the near-surface community. Send your submissions to the editors for
possible inclusion in the next issue.

Co-hosted by:

THE AUSTRALIAN SOCIETY OF EXPLORATION GEOPHYSICISTS
and THE PETROLEUM EXPLORATION SOCIETY OF AUSTRALIA

Future discoveries
are in our hands

21st International Geophysical Conference and Exhibition
Sydney Convention & Exhibition Centre,
Darling Harbour, Sydney, Australia

22-26 August 2010

www.aseg-pesa2010.com.au
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Coming Events

State-of-the-Art in Multi-Dimensional Electromagnetics: A Spe-
cial Session in Honor of Gerald W. Hohmann
October 17-22, 2010, Denver, CO

This special session honoring the late Gerald W. (Jerry) Hohmann invites contributions that focus on
the role of advanced multi-dimensional forward modeling, inversion and field methods in geophysical
applications of electrical and electromagnetic methods. The session covers implementation of new
field systems and procedures to achieve dense lateral coverage, and the use of modern analytical and
numerical techniques for interpretation or inversion of EM field data. Applications can range from hy-
drocarbon, mineral, geothermal and groundwater exploration, to environmental monitoring and carbon
sequestration studies.

This announcement is for anyone considering, or who has completed, the submission of a paper to the
SEG meeting. The SEG online system does not have a special-session selection feature. If you would
like your paper to be presented in this session, please inform Louise Pellerin (pellerin@ak.net) and she
will coordinate with SEG. Depending on the number of submissions both an oral and a poster session
are possible. Deadline for abstract submission is April 7, 2010, at 5:00 p.m. Central Daylight Time.

Gerald W. (Jerry) Hohmann (Ph.D. 1970, University of California at Berkeley) was Professor of Elec-
tromagnetic Geophysics at University of Utah from 1977 until his untimely death in 1992 at age 51.
Jerry was a pioneer in quantitative analysis of electromagnetic methods, and together with his mentor
and fellow professor Stan Ward, built a world-class research effort in applied geophysics at this institu-
tion. Jerry’s exacting standards were coupled with an easy-going nature that induced students to high
achievement in a supportive environment.

This session is being organized by the Gerald W. Hohmann Memorial Trust for Research and Teaching
of Applied Electrical Geophysics. The Trust sponsors career achievement awards and student scholar-
ships with the SEG, and holds quadrennial international symposia on EM modeling and inversion.

12th Multidisciplinary Conference on Sinkholes and the Engi-
neering and Environmental Impacts of Karst™
January 10-14, 2011, St. Louis, Missouri

This is the 12th in this series of highly successful interdisciplinary conferences which were first orga-
nized by the Florida Sinkhole Research Institute in 1984 as a means for geologists and geographers,
who study how and where karst develops and how sinkholes form, to interact with engineers, planners
and others, who must apply this information to build and maintain society’s infrastructure and protect
our environment. Since the first meeting in 1984, these biennial conferences have grown into the single
most important international professional meeting concentrating on the practical application of karst
science.

The goal of this conference is to share knowledge and experience among disciplines by emphasizing
scientific and technological aspects of karst that have practical applications, together with case histo-
ries of those applications. Since karst topography impacts ground and surface water resources, waste
disposal and management, highways and other transportation facilities, structural foundations and utili-
ties and other infrastructure, civil, geotechnical and environmental professionals should all attend this
most relevant conference.

For more information please visit the conference web site at http./www.pela.com/sinkhole2011.htm
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Interpex Software

IX1D version 3

available with or without TEM option
1D Sounding Interpretation with profile support
DC, IF, MT, FEM, EM Conductivity (TEM optional)
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P.O. Box 839
Golden CO 80402
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Fax (303) 278 4007

IXRefraX

Simply the fastest and best Seismic Refraction
Processing and Interpretation Software using
the Generalized Reciprocal Method
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Borehole Tomography software : velocity structure imaging for civil engineering and exploration
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Our Rayfract® traveltime tomography software models refraction, transmission and diffraction of seismic waves. Just
define 2D profile geometry, import or pick first breaks then obtain optimal interpretations automatically. Supports
extreme topography and strong lateral velocity variation. Handles velocity inversions. Smooth inversion of crosshole
and downhole VSP surveys, with constant-velocity initial model. Includes conventional Plus-Minus, Wavefront
methods. Allows import of SEG-2, ABEM Terraloc Mark I, Bison 9000 Series binary trace data. Can read many third-
party ASCII file formats with first breaks and recording geometry. The price of an end user license remains unchanged
at US $ 2,200.00 including one year of support. We offer a price reduction of 20% to academic and non-profit
organizations. Send us a test profile for free interpretation. Visit our web site for latest release notes, manual, free
trial, tutorials and benchmark comparisons. You may rent our software. Resellers are welcome.

Copyright © 1996-2010 Intelligent Resources Inc. RAYFRACT is a registered trademark of Intelligent Resources Inc. Canadian Business
Number 86680 1236. British Columbia Incorporation Certificate No. 605136. Requires Golden Software’s Surfer for plotting.
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RecentiEventy,

FastTIMES presents contributed summaries of recent events to inform readers who were unable to attend. As a service to
others, please send the editors summaries of events you attend for possible inclusion in future issues.

Hydrogeophysics Camp Returns for Second Year at Penn State

by Kamini Singha, Department of Geosciences, Pennsylvania State University, University Park, PA (ksingha@psu.edu)

This summer, nine undergraduate students participated
in the Hydrogeophysics Field Experience with Dr. Ka-
mini Singha from May 17 to June 4. Four students from
Penn State, two from Jackson State University in MS and
three from Fort Valley State University in GA took part in
the program. These students combined field experimen-
tation, data analysis, and
numerical modeling with
in-class instruction dur-
ing the three-week pro-
gram to develop and test
hypotheses regarding the
processes controlling solute transport. The Shale Hills Critical Zone
Observatory near Shaver’s Creek Environmental Center is the “home
base” for this field camp due to its proximity to the Penn State campus
and its facilities.

Environmental consultants, government employees, and researchers
from small companies visited the field camp to demonstrate hydrogeo-
physical field equipment and highlight jobs in environmental fields. The
students learned the basics of pumping tests, tracer tests, and slug
tests. In addition, they were involved in hands-on exposure to geo-
physical techniques such as electrical resistivity, wireline logging, and
ground-penetrating radar.

Groundwater Resources Association of California

The Groundwater Resources Association of California presented its’ 4th Symposium on Tools and
Techniques entitled Geophysics at the Beach from May 24™"-26" in Santa Ana California. This three day
event included a full day short course on borehole geophysics related to groundwater, and was divided
into two sessions, basic principals and methods, followed by advanced techniques. The second day
of the symposium featured speakers from government, industry, and water districts, with 18 technical
papers and 3 posters. EEGS was a co-sponsor of this event, and several EEGS members were pres-
ent, including Doug Groom, John Stowell, Norm Carlson, and Ned Clayton. The final day of the meet-
ing moved to Peninsula Park at Newport Beach, where manufacturers and vendors demonstrated the
latest in geophysical equipment. Attendees were able to talk to experts and learn firsthand about the
acquisition and processing of geophysical data. This session allowed participants to handle the gear
and learn how it is used in the field.

FastTIMES v. 15, no. 2, July 2010

ﬁ 39



www.eegs.org

Recent Events

Best of SAGEEP 2010 Presentations

Compiled by Jim LoCoco — Technical Chair

1. Sue Pullan / Spullan@NRCAN.gc.ca / 613-992-3483 / Update on recent observations in multi-
component seismic reflection profiling

2. Tim Munday / Tim.Munday@csiro.au / +61-86-436-8634 / AEM data for assessing irrigation channel
leakage a meritorious approach in an australian setting

3. Choon Park / choon@parkseismic.com / 347-860-1223 / Roadside passive MASW survey - dy-
namic detection of source location

4. Kristen Swaim / kswaim@usbr.gov / 303-445-3037 / Borehole geophysical investigation: Seminoe
dam, WY, characterization of internal fracturing & dynamic moduli reduction of concrete mass

5. Lee Slater / Islater@andromeda.rugers.edu / 973-353-5109 / Use of IP to characterize the hydro-
geologic framework of the zone of surface-water/groundwater exchange at the hanford 300 area

6. Estella Atekwana / Estella.atekwana@okstate.edu / xxx-xxx-xxxx / Investigating the effect of bio-
clogging on electrical and flow and transport properties of porous media

7. Andre Revil / arevil@mines.edu / 303-975-6780 / How useful is spectral induced polarization?

8. Burke Minsley / bminsley@usgs.gov / 303-236-5718 / Calibration and filtering strategies for fre-
quency domain electromagnetic data

9. Jared Abraham / jdabraha@usgs.gov / 303-236-1318 / Using airborne geophysical surveys to im-
prove groundwater resource management models

10.Paul Bauman / paul.bauman@worleyparsons.com / 403-247-5727 | Geophysical exploration of the
former extermination center at Sobibor, Poland

B
Seismographs
The GPR
R.T. Clark Geophones
Companies Inc. Mags
P Cables
Resistivity
Loggers
EM & More!!!
Web: rtclark.com Email: rtclark@rtclark.com
Tele: 405-751-9696 Fax: 405-751-6711
P.O.Box 20957, Oklahoma City, Oklahoma 73157 USA
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Coming Events

Zonge Engineering and Research Organization, Inc.
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GEOMETRICS INTRODUCES THE METALMAPPER UXO DISCRIMINATION

SYSTEM
COMMERCIALIZING THE RESULTS OF PRIVATE AND GOVERNMENT RESEARCH
PROGRAMS

From Bark Hoekstra, Product Manager, Geometrics

The MetalMapper, supported in its development by several major governmental agencies including
SERDP/ESTCP and NAVEODTECHDIV, is geared towards reducing the high cost for cleaning up sites
contaminated with unexploded ordnance (UXO). A major emphasis of these groups is the
commercialization of the technologies developed under these programs.

The MetalMapper system is a step forward in the discrimination of [ Firestrossin s

Unexploded Ordnance (UXO) from other buried metallic scrap. It uses = T F

the proven methods of Time Domain EM (TDEM) to identify buried i'“**“??;wm j

metal, but has significantly more capabilities than existing commercially | |*= i -4 Yes o Horae
available systems. The TDEM method works by inducing currents in the e -~—~

ground. Currents in the soils quickly decay away, but if there are | _E=E 4,
metallic objects in the ground the currents decay much more slowly. The |

MetalMapper system measures the magnetic fields caused by the currents

= -}

Mol 4.24n Mortar Frag

in the metallic objects and then uses that information to compute the size
and shape of the buried object.

The system consists of 3 orthogonal transmitter loops that are Im x 1m in size.
There are 7 (seven) 3-component receiver coils mounted within the horizontal
transmitter coil. The receiver coils are wire wrapped on 10 cm x 10 cm cubes

The system can be used in two different modes. The first is a dynamic mapping
mode where only the horizontal transmitter coil is used and a shorter recording
window is employed. The second mode is a static mode where once a target has

been identified the array is placed on top of the target. In this mode all three
transmitter coils are fired sequentially and a longer recording window is employed.

The system is controlled by a compact PC, running software that controls the acquisition parameters, logs
the data and also provides feedback to the operator on the positioning of the system and data quality. The
system is highly configurable allowing the operator to vary almost every data acquisition parameter
including decay length, number of decays averaged, transmitter coils used and others. The displays
available to the operator are equally flexible, so the operator can see the information necessary for
whatever type of survey is being performed.

This is a map (Image 3) derived from the MetalMapper data. The targets are
identified by bright pink features in the data.  Similar production rates to
currently used systems are obtainable, but the MetalMapper has increased |
positional accuracy because of the multiple small receiver coils instead of a -

&
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Industry News: Geometrics

single large coil. Further research is currently being conducted to provide the ability to determine the size
and depth of the objects from dynamically collected data.

The results from the latest demonstration of the MetalMapper at a site in San Luis

Obispo, California showed that the MetalMapper can provide information that is a huge leap forward in
the ability to discriminate UXO objects from other metallic objects. The receiver operating curves (ROC)
shown in (Image 4) show that all UXO objects would be excavated with a minimal number of pieces of
scrap metal.

IDA ROC Curves Instead of digging thousands of metallic
scrap items to find one or two UXO items,
which is typical of most UXO remediation
projects, the MetalMapper identified all the
approximately 200 UXO objects while only

MetalMapper - SLO List 1 MetalMapper — SLOY List 2

selecting 90 metallic scrap objects. This type
of information allows a UXO remediation to
proceed much quicker and at lower cost,

allowing valuable property to be used

S i TTTrsZEzss === productively.
Image 4

Software is provided with the MetalMapper to directly import the MetalMapper files into commonly used
software packages such as Geosoft Montaj. In addition a .Net library is provided to allow other programs
to easily access the data..

Geometrics has supplied the world with rugged, portable, easy-to-use, and technologically-innovative
geophysical instruments — and responsive, worldwide customer support, since 1969. Our line of
seismographs, magnetometers, and geoelectrical instruments lets you produce detailed reports, graphs,
and maps of the earth's subsurface for:

Mineral, oil, and gas exploration
Unexploded ordnance mapping
Geotechnical engineering studies
Archaeology

Learn why colleges and universities, research institutions, government agencies, and exploration firms
depend on our 40 years of field experience at www.geoemetrics.com.
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Industry News: TerraTEM
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terraTEM System Monex

The terraTEM is a new transient electromagnetic survey system designed and
constructed in Australia. It incorporates a 10 Amp transmitter and a true
simultaneous 500 kHz 3-component receiver. The unitis powered by an Gﬂﬂstﬂpﬁ
external 24 V battery pack system allowing 6-8 hours of continuous

operation. An inbuilt GP5 is mounted on the front panel, allowing location information to

be automatically recorded with soundings. All connectors are external to the case

allowing easy transportation without having to shutdown between sites.

The user interface comprises a 15"
colour LCD panel and a touch-screen,
Menus are designed to allow intuitive
and rapid transition between critical
acquisition parameters and data
display. Spectral analysis, combined
with DSP options, allows the user to
design specific filters to suit local site
conditions. A diagnostic menu
provides access to a spectrum analyser
as well as time-domain views of the
input signal for rapid troubleshooting
or optimisation of acquisition
parameters to ambient site conditions.

Data is stored in an expandable 1
GByte solid-state memory, this provides the user with essentially unlimited storage space
{up to 500,000 soundings), making the terraTEM system ideal for rapid, high-resolution
surveys. System parameters are stored automatically with each sounding for post-survey
quality assurance, Data is transferred using a USB flask memory stick. The terraTEM is
packaged with data reduction and processing software and can generate on-site standard
prafile and decay plots, apparent conductivity pseudo-sections, and contour plan maps.
Images can be saved as bitmaps and inserted directly into reports. All data in this
brochure was derived from the internal terraTEM software, Synchronisation with an

= external transmitter is
optional.

The terraTEM has been
developed and
manufactured by Monash
Geoscope and distributed
worldwide by Alpha
Geoscience.

For more information, contact:

Ron Bell
Consulting Geophysicist

303-462-1466

rbell@igsdenver.com

International Geophysical Services, LLC
171 South Van Gordon St. UnitA Lakewood, CO 80228 USA

www.igsdenver.com

—
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CONTACT INFORMATION

SALUTATION FIRST NAME MIDDLE INITIAL LAST NAME NICKNAME
COMPANY/ORGANIZATION TITLE

STREET ADDRESS CITy & STATE Z1p COUNTRY
DIRECT PHONE MOBILE PHONE FaXx

EMAIL WEBSITE

ABOUT ME: INTERESTS & EXPERTISE
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IN ORDER TO IDENTIFY YOUR AREAS OF SPECIFIC INTEREST AND EXPERTISE, PLEASE CHECK THOSE THAT APPLY:

CLASSIFY ASSOCIATION

o CONSULTANT o GEOPHYSICAL CONTRACTOR o RESEARCH/ACADEMIA
o USER OF GEOPHYSICAL SERVICES o EQUIMENT MANUFACTURER o GOVERNMENT AGENCY
o STUDENT o SOFTWARE MANUFACTURER o OTHER

CLASSIFY INTEREST OR Focus

o ARCHAEOLOGY o GEOTECHNICAL o HAzARDOUS WASTE o SHALLOW OIL & GAS
o ENGINEERING 0 GEOTECHNICAL INFRASTRUCTURE 0 HUMANITARIAN GEOPHYSICS o UXO
o ENVIRONMENTAL o GROUNDWATER o MINING o OTHER

SPECIFIC AREAS INVOLVED
o BOREHOLE GEOPHYSICAL LOGGING o ELECTROMAGNETICS GROUND PENETRATING RADAR o SEISMIC
o ELECTRICAL METHODS o GRAVITY o MAGNETICS o OTHER

O

PROFESSIONAL/SCIENTIFIC SOCIETIES

o AAPG o AWWA o EER1 o MGLS o SEG o OTHER
o AEG o AGU o GEOINSTITUTE o NGWA o SSA

o ASCE o EAGE o GSA o NSG o SPWLA

INTERESTED IN PARTICIPATING ON STANDING COMMITTEES?

o GOVERNMENT AFFAIRS o PUBLICATIONS 0 CORPORATE AFFAIRS 0 STUDENT

O RESEARCH o AWARDS o WEB PAGE

&
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Join EEGS

CIRCLE THE DESIRED MEMBERSHIP CATEGORY AMOUNT.
MEMBERSHIP CATEGORIES
STANDARD PRINTED
(I PREFER TO ACCESS JEEG ONLINE AND DO NOT WISH TO | (I PREFER TO RECEIVE
RECEIVE A PRINTED ISSUE) A PRINTED JEEG)
INDIVIDUAL* $90 $100
NE\N RETIRED $50 N/A
STUDENT $20 $60
CORPORATE DONOR $650 $660
CORPORATE ASSOCIATE $2,400 $2,410
CORPORATE BENEFACTOR $4,000 $4,010
TO VIEW THE QUALIFICATION FOR THE NEW STANDARD PRINTED
DEVELOPING WORLD CATEGORIES, PLEASE ACCESS (I PREFER TO ACCESS JEEG ONLINE AND DO NOT WISH TO | (I PREFER TO RECEIVE
HTTP://WWW.EEGS.ORG AND CLICK ON MEMBERSHIP RECEIVE A PRINTED ISSUE) A PRINTED JEEG)
X
NE\N DEVELOPING WORLD CATEGORY’ $50 $100
CATEGORY DESCRIPTIONS AND NEWLY EXPANDED BENEFITS

INDIVIDUAL AND DEVELOPING WORLD CATEGORY MEMBERSHIPS:

e Access to the online EEGS Research Collection resource—online access ®  Subscription to the FastTIMES Newsletter
to the complete Journal of Environmental and Engineering Geophysics e  Preferential registration fees for SAGEEP
(JEEG) and proceedings archives of the Symposium on the Application of e Networking and continued communication on
Geophysics to Engineering and Environmental Problems (SAGEEP) issues of interest to the organization

e The option of receiving a printed JEEG or accessing an electronic issue

RETIRED MEMBERSHIP:
e Includes all the benefits of the Individual Membership category. Applicants must approved by the EEGS Board of Directors. Please submit a
written request for the Retired Category, which will be reviewed by the Board of Directors.

Note: This category does not include the option for a printed JEEG - if you wish to receive a printed JEEG, please sign up under Individual
Membership Printed

STUDENT MEMBERSHIP:
o Includes all the benefits of the Individual Membership category
e Submission must include current student ID or documentation of graduation date (applies to recent graduates for two years after graduation)

CORPORATE DONOR MEMBERSHIP:

o Includes all the benefits of the Individual Membership o Alink on the EEGS Website
o Full conference registration for the Symposium on the Application of Listing with corporate information in FastTIMES
Geophysics to Engineering and Environmental Problems (SAGEEP) o 10% discount on advertising in the JEEG and FastTIMES

CORPORATE ASSOCIATE MEMBERSHIP:

o Includes all the benefits of the Individual Membership for two (2) people o Alink on the EEGS website

o An exhibit booth at the Symposium on the Application of Geophysics to Listing with corporate information in FastTIMES
Engineering and Environmental Problems (SAGEEP) o 10% discount on advertising in the JEEG and FastTIMES

o Ability to insert marketing materials in the SAGEEP delegate packets

CORPORATE BENEFACTOR MEMBERSHIP:

o Includes all the benefits of Individual membership in EEGS for two (2) people o A link on the EEGS website
o Two exhibit booths at the Symposium on the Applications of Geophysics to o Listing with corporate information in FastTIMES
Engineering and Environmental Problems (SAGEEP) o 10% discount on advertising in the JEEG and FastTIMES

o Ability to insert marketing materials in the SAGEEP delegate packets
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FOUNDATION CONTRIBUTIONS

FOUNDERS FUND
THE FOUNDERS FUND HAS BEEN ESTABLISHED TO SUPPORT COSTS ASSOCIATED WITH THE ESTABLISHMENT AND MAINTENANCE OF THE

EEGS FOUNDATION AS WE SOLICIT SUPPORT FROM LARGER SPONSORS. THESE WILL SUPPORT BUSINESS OFFICE EXPENSES, NECESSARY
TRAVEL, AND SIMILAR EXPENSES. IT IS EXPECTED THAT THE OPERATING CAPITAL FOR THE FOUNDATION WILL EVENTUALLY BE DERIVED
FROM OUTSIDE SOURCES, BUT THE FOUNDER'S FUND WILL PROVIDE AN OPERATION BUDGET TO “JUMP START” THE WORK. DONATIONS
OF $50.00 OR MORE ARE GREATLY APRECIATED. FOR ADDITIONAL INFORMATION ABOUT THE EEGS FOUNDATION (AN IRS STATUS 501
(c)(3) TAX EXEMPT PUBLIC CHARITY), VISIT THE WEBSITE HTTP://WWW.EEGS.ORG AND CLICK ON MEMBERSHIP, THEN “FOUNDATION
INFORMATION”. YOU MAY ALSO ACCESS THE EEGS FOUNDATION AT HTTP://WWW.EEGSFOUNDATION.ORG.

FOUNDATION FUND TOTAL:

STUDENT SUPPORT ENDOWMENT

THIS ENDOWED FUND WILL BE USED TO SUPPORT TRAVEL AND REDUCED MEMBERSHIP FEES SO THAT WE CAN ATTRACT GREATER
INVOLVEMENT FROM OUR STUDENT MEMBERS. STUDENT MEMBERS ARE THE LIFEBLOOD OF OUR SOCIETY, AND OUR SUPPORT CAN LEAD TO
A LFETIME OF INVOLVEMENT AND LEADERSHIP IN THE NEAR SURFACE GEOPHYSICS COMMUNITY. DONATIONS OF $50.00 OR MORE ARE
GREATLY APRECIATED. FOR ADDITIONAL INFORMATION ABOUT THE EEGS FOUNDATION (A TAX EXEMPT PUBLIC CHARITY), VISIT OUR
WEBSITE AT WWW.EEGS.ORG AND CLICK ON MEMBERSHIP, THEN “FOUNDATION INFORMATION”. YOU MAY ALSO ACCESS THE EEGS
FOUNDATION AT HTTP://WWW.EEGSFOUNDATION.ORG.

STUDENT SUPPORT ENDOWMENT TOTAL:

CORPORATE CONTRIBUTIONS

THE EEGS FOUNDATION IS DESIGNED TO SOLICIT SUPPORT FROM INDIVUDALS AND CORPORATE ENTITIES THAT ARE NOT CURRENTLY
CORPORATE MEMBERS (AS LISTED ABOVE). WE RECOGNIZE THAT MOST OF OUR CORPORATE MEMBERS ARE SMALL BUSINESSES WITH
LIMITED RESOURCES, AND THAT THEIR CONTRIBUTIONS TO PROFESSIONAL SOCIETIES ARE DISTRIBUTED AMONG SEVERAL ORGANIZATIONS.
THE CORPORATE FOUNDER’S FUND HAS BEEN DEVELOPED TO ALLOW OUR CORPORATE MEMBERS TO SUPPORT THE ESTABLISHMENT OF THE
FOUNDATION AS WE SOLICIT SUPPORT FROM NEW CONTRIBUTORS. AS SUCH, CORPOATE FOUNDERS RECEIVED SPECIAL RECOGNITION FOR
DONATIONS EXCEEDING $2500 MADE BEFORE MAY 31, 2010. THESE SPONSORS WILL BE ACKOWLEDGED IN A FORM THAT MAY BE POSTED
AT THEIR SAGEEP BOOTH FOR YEARS TO COME, SO THAT INDIVIDUAL MEMBERS CAN EXPRESS THEIR GRATITUDE FOR THE SUPPORT.

CORPORATE CONTRIBUTION TOTAL: $

FOUNDATION TOTAL: $

PAYMENT INFORMATION SUBTOTALS:

MEMBERSHIP: $
FOUNDATION CONTRIBUTIONS:  $

GRAND TOTAL: $

o CHECK/MONEY ORDER o VISA o MASTERCARD o AMEX o Discover

CARD NUMBER Exp. DATE

NAME oN CARD

SIGNATURE

MAKE YOUR CHECK OR MONEY ORDER IN US DOLLARS PAYABLE TO: EEGS. CHECKS FROM CANADIAN BANK ACCOUNTS MUST BE DRAWN ON BANKS WITH US AFFILIATIONS
(EXAMPLE: CHECKS FROM CANADIAN CREDIT SUISSE BANKS ARE PAYABLE THROUGH CREDIT SUISSE NEW YORK, USA). CHECKS MUST BE DRAWN ON US BANKS.

PAYMENTS ARE NOT TAX DEDUCTIBLE AS CHARITABLE CONTRIBUTIONS ALTHOUGH THEY MAY BE DEDUCTIBLE AS A BUSINESS EXPENSE. CONSULT YOUR TAX ADVISOR.
RETURN THIS FORM WITH PAYMENT TO: EEGS, 1720 SOUTH BELLAIRE STREET, SUITE 110, DENVER, CO 80222 USA

CREDIT CARD PAYMENTS CAN BE FAXED TO EEGS AT 011.1.303.820.3844

CNRDNRATF NIIFQ DAVMFNITS NNCF DATR ARF NNN-RFFIINNARIF - TNRTVINIIAL NIIFQ ARF NON-RFFIINNARI F FYCFDT TN FAGFQ NF FYTRFMF HARNGHTD ANN WTI I RF
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Membership Renewal

Developing World Category Qualification

If you reside in one of the countries listed below, you are eligible for EEGS’s Developing World membership category
rate of $50.00 (or $100.00 if you would like the printed, quarterly Journal of Environmental & Engineering
Geophysics mailed to you—to receive a printed JEEG as a benefit of membership, select the Developing World

Printed membership category on the membership application form):

Afghanistan
Albania
Algeria
Angola
Armenia
Azerbaijan
Bangladesh
Belize
Benin
Bhutan
Bolivia
Burkina Faso
Burundi
Cambodia
Cameroon
Cape Verde
Central African Republic
Chad

China
Comoros
Congo, Dem. Rep.
Congo, Rep.
Djibouti
Ecuador
Egypt

El Salvador
Eritrea
Ethiopia
Gambia
Georgia
Ghana
Guatemala
Guinea
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Guinea-Bissau
Guyana
Haiti
Honduras
India
Indonesia
Iran

Iraq

Ivory Coast
Jordan
Kenya
Kiribati
Kosovo
Kyrgyz Republic
Lao PDR
Lesotho
Liberia
Madagascar
Malawi
Maldives
Mali
Marshall Islands
Mauritania
Micronesia
Moldova
Mongolia
Morocco
Mozambique
Myanmar
Nepal
Nicaragua
Niger
Nigeria
North Korea

&

Pakistan

Papua New Guinea
Paraguay
Philippines
Rwanda

Samoa

Sao Tome and Principe
Senegal

Sierra Leone
Solomon Islands
Somalia

Sri Lanka

Sudan
Suriname
Swaziland

Syria

Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo

Tonga

Tunisia
Turkmenistan
Uganda

Ukraine
Uzbekistan
Vanuatu
Vietham

West Bank and Gaza
Yemen

Zambia
Zimbabwe

18


www.eegs.org

{3dE Corporie ([embew

Corporate Benefactor
Your Company Here!

Corporate Partner
Your Company Here!

Corporate Associate
ABEM Instrument AB
www.abem.com

Advanced Geosciences, Inc.
www.agiusa.com

Allied Associates Geophysical Ltd.
www.allied-associates.co.uk

Exploration Instruments LLC
www.expins.com

Foerster Instruments Inc.
www.foerstergroup.com

GEM Advanced Magnetometers
www.gemsys.ca

Geogiga Technology Corporation
www.geogiga.com

Geomar Software Inc.
www.geomar.com

Geometrics, Inc.
www.geometrics.com

Geonics Ltd.
WWwWWw.geonics.com

Geophysical Survey Systems, Inc.
www.geophysical.com

Geostuff / Wireless Seismic Inc.
www.georadar.com

GISCO
WWW.QiISCOQe0.com

hydroGEOPHYSICS, Inc.
www.hydrogeophysics.com

Interpex Ltd.
www.interpex.com

MALA GeoScience
www.malags.com

Mount Sopris Instruments
www.mountsopris.com

R. T. Clark Co. Inc.
www.rtclarck.com
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Scintrex
www. scintrexltd.com

Sensors & Software, Inc.
www.sensoft.ca

USGS
WWW.USQS.gov
Zonge Engineering & Research

Org., Inc.
www.zonge.com

Zonge Geosciences
WWWw.zonge.com

Corporate Donor

Fugro Airborne Surveys
www.fugroairborne.com

Geomatrix Earth Science Ltd.
www.geomatrix.co.uk

Intelligent Resources, Inc.
www.rayfract.com

Northwest Geophysics
www.northwestgeophysics.com

Spotlight Geophysical Services
www. spotlightgeo.com

L
=
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EEGSIStore

1 i . . 1720 S. Bellaire Street, Suite 110
Environmental 2010 Publications Order Form Denver, CO 80222-4303
and Engineering '
. . ALL ORDERS ARE PREPAY Phone: 303.531.7517; Fax: 303.820.3844
Geophysical Society E-mail: staff@eegs.org; Web Site: www.eegs.org
Sold To: Ship To (If different from “Sold To”:
Name: Name:
Company: Company:
Address: Address:
City/State/Zip: City/State/Zip:
Country: Phone: Country: Phone:
E-mail: Fax: E-mail: Fax:

ders will be

Instructions: Please complete both pages of this order form and fax or mail the form to the EEGS office listed above. Payment must accompany the form
or materials will not be shipped. Faxing a copy of a check does not constitute payment and the order will be held until payment is received. Purchase or-

held until payment is received. If you have questions regarding any of the items, please contact the EEGS Office. Thank you for your order!

SAGEEP PROCEEDINGS Member/Non-Member

0029 2010 (CD-ROM) **NEW** | $75 $100 0016 2004 (CD-ROM) $75 $100
0026 2009 (CD-ROM) $75 $100 0015 2003 (CD-ROM) $75 $100
0025 2008 (CD-ROM) $75 $100 0014 2002 (CD-ROM) $75 $100
0023 2007 (CD-ROM) $75 $100 0013 2001 (CD-ROM) $75 $100
0020 2006 (CD-ROM) $75 $100 0012 1988-2000 (CD-ROM) $150 $225
0018 2005 (CD-ROM) $75 $100
SUBTOTAL—PROCEEDINGS ORDERED:
SAGEEP Short Course Handbooks
0027 | Principles and Applications of Seismic Refraction Tomography (Printed Course Notes & CD-ROM) - William Doll $125 |$150
0028 | Principles and Applications of Seismic Refraction Tomography (CD-ROM including PDF format Course Notes) - William Doll $70 $90
0007 [2002 - UXO 101 - An Introduction to Unexploded Ordnance - (Dwain Butler, Roger Young, William Veith) $15 $25
0009 | 2001 - Applications of Geophysics in Geotechnical and Environmental Engineering (HANDBOOK ONLY) - John Greenhouse | $25 $35
0011 [ 2001 - Applications of Geophysics in Environmental Investigations (CD-ROM ONLY) - John Greenhouse $80 $105
0010 | 2001- Applications of Geophysics in Geotechnical and Environmental Engineering (HANDBOOK) & Applications of $100 |$125
Geophysics in Environmental Investigations (CD-ROM) - John Greenhouse
0004 [ 1998 - Global Positioning System (GPS): Theory and Practice - John D. Bossler & Dorota A. Brzezinska $10 $15
0003 [ 1998 - Introduction to Environmental & Engineering Geophysics - Roelof Versteeg $10 $15
0002 [ 1998 - Near Surface Seismology - Don Steeples $10 $15
0001 | 1998 - Nondestructive Testing (NDT) - Larry Olson $10 $15
0005 [ 1997 - An Introduction to Near-Surface and Environmental Geophysical Methods and Applications - Roelof Versteeg $10 $15
0006 | 1996 - Introduction to Geophysical Techniques and their Applications for Engineers and Project Managers - Richard Benson & | $10 $15
Lynn Yuhr
Miscellaneous Items
0021 Geophysics Applied to Contaminant Studies: Papers Presented at SAGEEP from 1988-2006 (CD-ROM) $50 $75
0022 | Application of Geophysical Methods to Engineering and Environmental Problems - Produced by SEGJ $35 $45
0019 [ Near Surface Geophysics - 2005 Dwain K. Butler, Ed.; Hardcover $89 $139
Special student rate - 71.20
0024 [ Ultimate Periodic Chart - Produced by Mineral Information Institute $20 $25
0008 | MATLAB Made Easy - Limited Availability $70 $95
EEGS T-shirt (X-Large) Please circle: white/gray $10 $10
EEGS Lapel Pin $3 $3
SUBTOTAL—SHORT COURSE/MISC. ORDERED ITEMS:
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EEGS Store

Publications Order Form (Page Two)

Journal of Environmental and Engineering Geophysics (JEEG) Back Issue Order Information:
Member Rate: $15
Non-Member Rate: $25

Qt. | Year Issue Qt. | Year Issue Qt. Year Issue
1995 2001 2006
JEEG 0/1 - July JEEG 6/1 - March JEEG 11/1 - March
1996 JEEG 6/3 - September JEEG 11/2 - June
JEEG 0/2 - January JEEG 6/4 - December JEEG 11/3 - September
JEEG 1/1 - April 2003 JEEG 11/4 - December
JEEG 1/2 - August JEEG 8/1- March 2007
JEEG 1/3 - December JEEG 8/2 - June JEEG 12/1 - March
1998 JEEG 8/3 - September JEEG 12/2 - June
JEEG 3/2 - June JEEG 8/4 - December JEEG 12/3 - September
JEEG 3/3 - September 2004 JEEG 12/4 - December
JEEG 3/4 - December JEEG 9/1- March 2008
1999 JEEG 9/2 - June JEEG 13/1 - March
JEEG 4/1 — March JEEG 9/3 - September JEEG 13/2 - June
JEEG 4/2 - June JEEG 9/4 - December JEEG 13/3 - September
JEEG 4/3 - September 2005 JEEG 13/4 - December
JEEG 4/4 - December JEEG 10/1 - March 2009
2000 JEEG 10/2 - June JEEG 14/1 - March
JEEG 5/3 - September JEEG 10/3 - September JEEG 14/2 - Available June
JEEG 5/4 - December JEEG 10/4 - December JEEG 14/3 - Available September
JEEG 14/4 - Available December
SUBTOTAL—JEEG ISSUES ORDERED
SUBTOTAL - SAGEEP PROCEEDINGS ORDERED
SUBTOTAL - SHORT COURSE / MISCELLANEOUS ITEMS ORDERED
SUBTOTAL - JEEG ISSUES ORDERED
CITY SALES TAX (If order will be delivered in the City of Denver—add an additional 3.5%)
STATE SALES TAX (If order will be delivered in Colorado—add an additional 3.7%)
SHIPPING & HANDLING (US—$10; Canada/Mexico—$20; All other countries: $45)
GRAND TOTAL:

Order Return Policy: Returns for credit must be accompanied by invoice or invoice information (invoice number, date, and purchase price). Materials must be in
saleable condition. Out-of-print titles are not accepted 180 days after order. No returns will be accepted for credit that were not purchased directly from EEGS.

Return shipment costs will be borne by the shipper. Returned orders carry a 10% restocking fee to cover administrative costs unless waived by EEGS.

Payment Information:

O Check #:

[0 Purchase Order:
(Shipment will be made upon receipt of payment.)

O Visa [ MasterCard O AMEX [ Discover

FastTIMES v. 15, no. 2, July 2010
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EEGS Store

Environmental
and Engineering
Geophysical Society

2010 Merchandise Order Form
ALL ORDERS ARE PREPAY

Sold To:

Name:

Company:

Address:

City/State/Zip:

Country: Phone:

E-mail: Fax:

1720 S. Bellaire Street, Suite 110
Denver, CO 80222-4303
?hone: 303.531.7517

Fax: 303.820.3844

E-mail: staff@eegs.org

Web Site: www.eegs.org

Ship To (If different from “Sold To"):

Name:

Company:

Address:

City/State/Zip:
Country:

Phone:

E-mail:

Fax:

Instructions: Please complete this order form and fax or mail the form to the EEGS office listed above. Payment must accompany the
form or materials will not be shipped. Faxing a copy of a check does not constitute payment and the order will be held until payment is
received. Purchase orders will be held until payment is received. If you have questions regarding any of the items, please contact the

EEGS Office. Thank you for your order!

Merchandise Order Information:

T-SHIRT NON-
COLOR MEMBER | MEMBER
ITEM DESCRIPTION QTY | WHITE/GRAY RATE RATE TOTAL

EEGS Mug $10 $10 Sold Out
T-shirt (Medium) $10 $10 Sold Out
T-shirt (Large) $10 $10 Sold Out
T-shirt (X-Large) $10 $10
T-shirt (XX-Large) $10 $10 Sold Out
EEGS Lapel Pin $3 $3

SUBTOTAL — MERCHANDISE ORDERED:

TOTAL ORDER:

SUBTOTAL — Merchandise Ordered:

STATE SALES TAX: (If order will be delivered in Colorado — add 3.7000%):

CITY SALES TAX: (If order will be delivered in the City of Denver — add an additional 3.5000%):

SHIPPING AND HANDLING (US - $7; Canada/Mexico - $15; All other countries - $40):

GRAND TOTAL:

Payment Information:

[ Check #:

O Purchase Order:
(Shipment will be made upon receipt of payment.)

[ Visa [ MasterCard [0 AMEX [ Discover

Card Number:

Exp. Date:

(Payable to EEGS)

Cardholder Name (Print):

Signature:

Three easy ways to order:

Fax to:
Nl Internet:
=7 Mail to:

303.820.3844
wWww.eegs.org

EEGS

1720 S. Bellaire St., #110
Denver, CO 80222-4303

THANK YOU FOR YOUR ORDER!

Order Return Policy: Returns for credit must be accompanied by invoice or invoice information (invoice number, date,
and purchase price). Materials must be in saleable condition. Out-of-print titles are not accepted 180 days after order.
No returns for credit will be accepted which were not purchased directly from EEGS. Return shipment costs will be
borne by the shipper. Returned orders carry a 10% restocking fee to cover administrative costs unless waived by

EEGS/Forms/Merchandise Order Form/2010

FastTIMES v. 15, no. 2, July 2010
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Prices and details on this form are as accurate as possible, but are subject to change without notice.
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