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Services Park Seismic Provides

Park Seismic provides a complete field survey and
reporting service for seismic investigation of wind
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 § -0
availability. Field surveys may be performed by a -
separate local engineering company according to
instructions Park Seismic will provide and then
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.

For more information, please contact Dr. Choon B. Park
(choon@parkseismic.com, phone: 347-860-1223), or visit
http://www.parkseismic.com/WindTurbine.html.

Shelton, CT 06484
Tel: 347-860-1223
Fax: 203-513-2056
contact@parkseismic.com

www.parkseismic.com
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FAST TIMES

FastTIMES (ISSN  1943-6505) is
published by the Environmental and
Engineering Geophysical Society
(EEGS). It is available electronically
(as a pdf document) from the EEGS

website (www.eegs.org).

ABOUT EEGS

The Environmental and Engineer-
ing Geophysical Society (EEGS) is
an applied scientific organization
founded in 1992. Our mission:

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

We strive to accomplish our
mission in  many ways, including
(1) holding the annual Symposium
on the Application of Geophysics
to Engineering and Environmental
Problems (SAGEEP); (2) publishing
the Journal of Environmental &

Engineering Geophysics (JEEG),
a peer-reviewed journal devoted
to near-surface geophysics;

(3) publishing FastTIMES, amagazine
for the near-surface community, and
(4) maintaining relationships with
other professional societies relevant
to near-surface geophysics.

JOINING EEGS

EEGS welcomes membership appli-
cations from individuals (including
students) and businesses. Annual
dues are $90 for an individual mem-
bership, $50 for a retired member,
$20 for a student membership, $50
developing world membership, and
$650 to $4000 for various levels of
corporate membership. All member-
ship categories include free online
access to JEEG. The membership ap-
plication is available at the back of
this issue, or online at www.eegs.org.
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Please send event listings, corrections or omitted events
to any member of the FastTIMES editorial team.
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NOTES FROM EEGS
PRESIDENT’'S MESSAGE

HAPPY ANNIVERSARY!

This has been a year of anni-
versaries. We have just cel-
ebrated the 25th anniversary
of the Symposium on the Ap-
plication of Geophysics to
Engineering & Environmental
Problems (SAGEEP) in Tuc-
son Arizona at the Hilton Tuc-
son El Conqguistador. Not only
was this the 25th SAGEEP but
EEGS is celebrating our 20th
anniversary as EEGS began in
1992 at the 5th annual SAGEEP
held in Oak Brook, lllinois. Also,
notably two of EEGS’s cor-
porate members (Zonge and
Geonics) are celebrating their
40th and 50th anniversaries
and many of you helped them
celebrate their longevity and
success at the Tucson meeting.

Looking back, early in my ca-
reer | was privileged to attend
the first SAGEEP which was
held in Golden Colorado on
the Colorado School of Mines
campus. It was a pivotal time in
my life and greatly reinforced
my desire to pursue near sur-
face geophysics as a career.
The early meetings, although
smaller had all of the compo-
nents of today’s meetings that
so many of you enjoy. These
meetings included techni-
cal presentation, publications,
equipment demonstrations,

vendor booths, networking,
and continuing education. In
addition, the early SAGEEP
meetings were a mix of aca-
demia, consultants, equipment
manufacturers, government,
and students much like the cur-
rent SAGEEP meetings. There
were also nights of food and
drink where friendships were
forged and business was ac-
complished. While each venue
and city has been unique, the
traditions started twenty five
years ago in Golden Colorado
were the beginnings of where
SAGEEP and EEGS are today.

The 25th annual SAGEEP in
Tucson carried on the traditions
started in Golden. Sorry to say
but if you weren't in Tucson
this past March - you missed
it. This was one of my favor-
ite SAGEEPs and | have been
to many of them. The meet-
ing was well attended with
over 320 people present. The
El Conquistador was a won-
derful venue set in the beau-
tiful Arizona desert. The 25th
SAGEEP meeting was packed
full with an ice breaker, guest
speakers, an excellent techni-
cal program, short courses,
workshops, field trips, equip-
ment demonstrations, a full
exhibit hall, luncheons, and the
western style conference eve-
ning. That being said, we have
already moved on to planning
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Douglas Layman, President
(doug.laymon@tetratech.com)

next year's SAGEEP meeting.
The 2013 SAGEEP will be held
on March 17 through March 21
in Denver at the Denver Mar-
riott Tech Center. As many of
you know, we return to the
Denver area every couple of
years for SAGEEP. This will be
a great meeting so plan to at-
tend the 2013 meeting in Den-
ver. See our web page (www.
eegs.org) for additional details.

One last thought. It occurred to
me in Tucson that some things
certainly have changed over
the last 25 years. EEGS is no
longer a struggling fledgling
society. EEGS has grown up
and we are a leading society
for applied near surface geo-
physics. The growth and suc-
cess has been a culmination of
all the effort, service, and com-
mitment, by you the member-
ship past and present. On be-
half of the society | would like
to thank each one of you for
your commitment and many
contributions and congratulate
you on a “Happy Anniversary”.
See you in Denver!



FOUNDATION NEWS

EEGS Foundation makes
great strides in its first years.

mdition

their generous contributions:

Allen, Micki
Arumugam, Devendran
Astin, Timothy
Baker, Gregory
Barkhouse, William
Barrow, Bruce
Billingsley, Patricia
Blackey, Mark
Brown, Bill

Butler, Dwain
Butler, Karl
Campbell, Kerry
Clark, John

Doll, William
Dunbar, John
Dunscomb, Mark
Greenhouse, John
Harry, Dennis

Holt, Jennifer
Ivanov, Julian
Jacobs, Rhonda
Kerry Campbell
Kimball, Mindy
Kruse, Sarah
LaBrecque, Douglas
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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

Lecomte, Isabelle
Long, Leland
Lucius, Jeff

Luke, Barbara
Maclnnes, Scott
Malkov, Mikhail
Markiewicz, Richard
Mills, Dennis
Momayez, Moe
Nazarian, Soheil
Nicholl, John
Nyquist, Jonathan
Paine, Jeffrey
Pullan, Susan
Rix, Glenn
Simms, Janet
Skokan, Catheri




Exploring The World

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/J/Hz
(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 A GEMSyg
clear benefits.

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

Phone: +1 905 752 2202 SYSTEMS

ADVANCED MAGNETOMETERS

Our World is Magnetic.
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NOTES FROM EEGS

In Memory of
Dr. George V. Keller
1927-2012

George Vernon Keller was born in New Kensington PA
on December 16, 1927 and passed away on April 17th
2012 in Evergreen CO. He married his childhood sweet-
heart Amber in 1945; she passed away in 1995. He mar-
ried Liudvika in 1997. George is survived by his wife Liu-
dvika, son George Stephen and wife ,Chong, grandson
Justin, and daughter, Susan Diane.
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Dr. George V. Keller received his
Bachelor of Science (1949) and
Master of Science (1952) degrees in
Geophysics and his Doctorate
(1954) in Geophysics and Mathe-
matics from Pennsylvania State
University. From 1945-46, he
served in the U. S. Navy as a Sea-
21 man First Class. During his career

| he was employed by the U.S. Geo-
logical Survey (1952-1963) and by
the Colorado School of Mines

A\

(1964 to 1993).

While with the USGS, Dr. Keller's assignments included
management of studies of geophysical aspects of nuclear
weapons testing for tests carried out within ConUS, im-
pact of earth properties on Command and Control Com-
munications (C31), surveys of the Arctic Ocean during the
International Geophysical Year from Drifting Station Bra-
vo (T3), and participation in the early USGS planning
team for Deep Sea Drilling (AMSOC).

At the Colorado School of Mines, Dr. Keller's principal
areas of interest were in development and applications of
electrical geophysical methods to exploration for mineral
and energy resources. He served as Head, Department of
Geophysics,
- from 1974 to
1983. He re-
tired from
teaching May
F 1, 1993.

He received a

distinguished

L=  service award
- from the U.S.

‘ Department of

- Interior in
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= 4 first Halliburton

. Award for outstanding
| professional achieve-
ment in 1979, served
" as a senior Fulbright
scholar at Moscow

' University in 1979,

~ was invited on a dis-
tinguished lecture tour
= by the Japan Associa-
““ tion for Advancement
of Education during the summer of 1986, and served as a
Senior NATO Scholar at the University of Pisa in 1991.
He has served as a consultant to many companies and
government agencies involved in the earth sciences. Most
important among the government assignments were as a
member of President Johnson's Blue Ribbon Committee
on Mine Safety, as a member of President Carter's energy
Research Advisory Board, subcommittee on Geothermal
Energy, and as a member of and chairman of the Commit-
tee Advisory to the Los Alamos Scientific Laboratory on
the Hot Dry Rock (HDR) Project. In 1996, he was named
a Centennial Fellow of the College of Earth and Mineral
Sciences at
Pennsylvania :
State University. [

Dr. Keller
formed Group
Seven, Inc. in
1970 to provide
electrical geo-
physical services
to the energy
industries. Dur-

ing the 1970s,
Group Seven Geothermal Class Takes

grew to a com- Field Trip to Hawaii

ect the caldera of Mauna Keaon

Dr. Keller (second from left) and stude
the island of Hawaii.
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pany with about
60 employees
and carried out
geophysical sur-
veys for a large |
number of energy =
companies and
government =
agencies, includ-
ing Exxon, Chevron, Union Oil, Phillips Oil, Gulf Oil, the
Governments of Indonesia and Nicaragua through the
U.S. Agency for International Development, the Govern-
ment of Kenya through the U.N. Development Program,
the U.S. Geological Survey, the U.S. Department of Rec-
lamation, the U.S. Navy and the U.S. Department of ener-
gy. Group Seven was integrated into United Syscoe Mines
(Canada) in 1981.

In the Fall of 2004, he joined a floating campus for the
Semester-at-Sea program. He taught three earth science
classes to students from throughout the U. S. as the ship
sailed around the world.

Dr. Keller has published extensively, including more than
200 technical papers in his own name, more than 2000
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pages of translations
of technical articles

¢ which originally ap-

"3 peared in the Russian

% literature, and 8 books

#= and texts on the elec-

trical methods of geo-

physical prospecting.

" He served as transla-
tion editor of the jour-

nal "Soviet Mining Science," published by Plenum Press

from its inception in 1965 until 1994.During that period,

he was responsible for supervisory editing of some 15,000

pages of technical articles originally published in Russian.

Most important among Prof. Keller's publications are 7
books dealing with the electrical geophysical methods.

One of these books became a classic reference and is reg-
ularly cited to this day. The book, first published in 1966,
was co-authored with his colleague and friend from the
USGS, Frank Frischknecht, and was titled "Electrical
Methods in Geophysical Prospecting." Its popularity is
emphasized by the fact that a second edition was pub-
lished in 1982.
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In 1994, Dr. Keller began research on the detection and
identification of hand guns. This research led to the award
of U.S. Patent 5552705 on September 3, 1996.

Dr. Keller’s last position was president and chief scientist
at StrataSearch Corp.

The last picture shows Dr. Keller with former grad stu-
dents and friends at his 80th birthday party in 2007.

Pictures by HT Andersen, Steve Keller, KM Strack and CH Stoyer. Contributions by
Steve Keller and CK Skokan. Editing and layout by CH Stoyer

e
LT
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Explorationinstruments

Geophysical Equipment Rentals

f';. 5
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Finfi Michelson of Geosurvey Systems
prepares a resistivity line in Equatorial Guined...

\Xe're with you in the Extreme.

Dr. Stephen Brown conducts rudc;r measure-
ments on Mt. Orizaba glacier, Mexico

APPLICATIONS INSTRUMENTATION MANUFACTURERS

2600 Longhorn Blvd. Suite 108 Austin, Texas
(512) 346-4042 Fax: (512) 832-5233 email: info@expins.com
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NOTES FROM EEGS

Renew your EEGS Membership for 2012

Be sure to renew your EEGS membership
for 2012! In addition to the more tangible
member benefits (including the option of
receiving a print or electronic subscription to
JEEG, FastTIMES delivered to your email box
quarterly, discounts on EEGS publications
and SAGEEP registration, and benefits from
associated societies), your dues help support
EEGS’s major initiatives such as producing
our annual meeting (SAGEEP), publishing
JEEG, making our publications available
electronically, expanding the awareness of
near-surface geophysics outside our discipline,
and enhancing our web site to enable desired
capabilities such as membership services,
publication ordering, and search and delivery
of SAGEEP papers. New this year is an
opportunity to donate to the EEGS Foundation
during the renewal process. Members can
renew by mail, fax, or online at www.eegs.org.

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 accessing
SAGEEP papers from the EEGS web site and
support for our next SAGEEP conference, to
be held in Denver Colorado in 2013.

Make this the year your company gets involved!
Contact Doug Laymon (doug.laymon@
tetratech.com) for more information.
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NOTES FROM EEGS

FROM THE FASTTIMES EDITORIAL TEAM

FastTIMES is distributed as an electronic document =
(pdf) to all EEGS members, sent by web link to — .-”‘““‘ -

several related professional societies, and is available ‘f—d )\ ‘ t‘meg
to all for download from the EEGS web site at
http://www.eegs.org/PublicationsMerchandise
FASTTIMES.aspx. Our most recent issue has been
downloaded more than 11,000 times as of May

2012, and past issues of FastTIMES continually rank
among the top downloads from the EEGS web site.
Your articles, advertisements, and announcements
receive a wide audience, both within and outside the
geophysics community.

To keep the content of FastTIMES fresh, the

editorial team strongly encourages submissions

from researchers, instrument makers, software
designers, practitioners, researchers, and consumers
of geophysics—in short, everyone with an interest

in near-surface geophysics, 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 http:/www.eegs.org
PublicationsMerchandise/FASTTIMES.aspx, you'll
now find calls for articles, author guidelines, current
and past issues, and advertising information.

Inthisissue...

The Mole

Submissions

The FastTIMES editorial team welcomes contributions of any subject touching upon geophysics. The theme
for our next issue will be the development and application of geophysical techniques for proximal soil
sensing. FastTIMES also accepts photographs and brief non-commercial 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 August 21 to ensure inclusion in the next issue. We look forward to seeing your
work in our pages.
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JEEG NEWS AND INFO

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://jeeg.allentrack.net.

Journal of Contents of the June 2012 Issue
Environmental &
Engineering . . . .
Geophysics Journal of Environmental & Engineering Geophysics

dune 2012 Volume 17 lssue 2

V. 17, no. 2, June 2012

Review of Magnetic Modeling for UXO and Applications to Small Items
and Close Distances
Dwain K. Butler, Janet E. Simms, John S. Furey, and Hollis H. Bennett

Contenty
Diwmie 1 Bt daret £ Sbrers, Job & Furey: ard i . Brrwst

s arsd Closa Distarces. s
e . P, S b ey bt W i, Coack
e

Assessing Collapse Risk in Evaporite Sinkhole-prone Areas Using
Microgravimetry and Radar Interferometry
Jeffrey G. Paine, Sean M. Buckley, Edward W. Collins, and Clark R. Wilson

Improved Resistivity Imaging of Targets with Sharp Boundaries Using an
Iterative Disconnect Procedure
Mehrez Elwaseif and Lee Slater

Using Resistivity Arrays to Monitor Groundwater Impacts near Runoff
Holding Ponds
Roger A. Eigenberg and Bryan L. Woodbury

IEJ The Ensrnmantal and
Engiosening Geophyscal Socety

Editor’s Scratch

Dr. Janet E. Simms

JEEG Editor-in-Chief

US Army Engineer R&D Ctr.
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 application 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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JEEG NEWS AND INFO

EAGE’s Near Surface Geophysics Journal, June 2012
As a courtesy to the European Association of Geoscientists and Engineers (EAGE) and the readers of FastTIMES, we
reproduce the table of contents from the December issue of EAGE’s Near Surface Geophysics journal.

EAGE

EUROPEAN
ASSOUIATION OF
GEOSCIENTISTS &
ENGINEERS

Near Surface
Geophysics

Volume 10 - Number 3 - June 2012

Content

High resolution 3D near surface imaging of fracture corridors and cavities by combining
Plus-Minus method and refraction tomography
J.-L. Mari and M. Mendes

Velocity and attenuation dispersion relations for the effective Biot model: total-field
formulation
S. Greenhalgh, X. Liu and B. Zhou

Multi-method geophysical mapping of quick clay
S. Donohue, M. Long, P. O'Connor, T. Eide Helle, A.A. Pfaffhuber and M. Remoen

Depth estimation of cavities from microgravity data using a new approach: the local
linear model tree (LOLIMOT)
A. Hajian, H. Zomorrodian, P. Styles, F. Greco and C. Lucas

Electromagnetic induction antenna modelling using a linear system of complex antenna
transfer functions
D. Moghadas, F. André, J.H. Bradford, J. van der Kruk, H. Vereecken and S. Lambot

Construction and calibration of a field TDR monitoring station
G. Curioni, D.N. Chapman, N. Metje, K.Y. Foo and J.D. Cross

www.nhearsurfacegeophysics.org
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SUCCESS WITH GEOPHYSICS

FastTIMES welcomes short articles on applications of geophysics to the
near surfacein many disciplines, including engineering and environmental
problems, geology, soil science, hydrology, archaeology, and astronomy.
In the articles that follow, the authors present examples of electrical
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TIME-LAPSE
CROSS-WELL
SEISMOELECTRIC
TOMOGRAPHY

M. KARAOULIS (1), A. REVIL (1, 2), A. JARDANI (3)

Cross-hole seismoelectric measurements consist in triggering seismic
sources in one borehole sequentially and measuring the electrical and
seismic response in another borehole or in a set of boreholes. For each
shot, in the seismoelectric time-window comprised between the time
of the shot and the time of the first arrival of the seismic waves, the
seismoelectric signals correspond only to seismoelectric conversions
at local heterogeneity of the properties of the porous material located
between the wells. These electrical anomalies can be inverted to
detect the location of the heterogeneities using a focusing method for
the source current density combined with an Active Time Constraint
(ATC) approach. This time-lapse compact source inversionin 2.5 D is
applied here for the first time to a sequence of synthetic shots and the
source current density stacked in order to image the seismoelectric
conversions occurring between the wells. Applications would concern
dynamic imaging between two wells during remediation or the
production of oil and gas reservoirs..

(1) Colorado School of Mines, Dept. of Geophysics, Golden, CO, USA.
(2) ISTerre, CNRS, UMR 5559, Université de Savoie, Equipe Volcan, Le Bourget du Lac, France.
(3) Université de Rouen, M2C, UMR 6143, CNRS, Morphodynamique Continentale et Coétiere, Mt Saint Aignan, France.
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Time-lapse cross-well seismoelectric tomography

INTRODUCTION

Seismoelectric  measurements
has been shown to be an effective
method to detect heterogeneities
between boreholes [Zhu and Toksdz,
1998; Mikhailov et al, 2000; Zhu
and Toksdz, 2003; Hu et al, 2007,
Dupuis et al., 2009] but no algorithm
is presently available to perform the
inverse problem. The seismoelectric
method consists of measuring two
types of electrical fields associated
with the propagation of seismic waves
through a porous material: One of these
fields is related to the conversion of
mechanical-to-electromagnetic energy
at  heterogeneity characterized by
gradients or drops in the mechanical or
electrical properties. The resulting field
is called the seismoelectric field or the
interfacial electrical field response. The
second type of electrical disturbance
corresponds to the co-seismic electrical
field traveling at the same speed than
the seismic P, slow P and S-waves.

We propose an algorithm to
perform the inversion of seismoelectric
conversion when a set of seismic
sources detonated successively in one
well and the electrical field is recorded
in a second well (or a set of wells) before
the arrival of the seismic waves. The
shape reconstruction of heterogeneity
between two wells may be possible
through the seismic method alone in the
case where the heterogeneities are due
to the contrasts in the seismic velocity.
That said, the seismoelectric method
is sensitive to heterogeneities in both
seismic and electrical parameters of the
porous medium.

In the present paper, we consider the
case of a single heterogeneity located
between two wells. We use the time-
lapse seismoelectric field for a set of
seismic sources to reconstruct the shape
of this heterogeneity between the two
wells and we discuss the result.
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Figure 1. Domain of 500m x 500m. On each side, an extra layer of 50m
(not shown in figure) is considered with PML boundary conditions
(absorbing the seismic wave). Borehole #1 is located at x=100m, and
5 seismic sources are considered. Borehole #2 is placed on x=500m,
and 50 receivers (electrodes and geophones are considered), placed
every 10m. Geometry properties for the two units are provided in Table
1. The true position of the heterogenity U2 is shown by the thick black
line. The aggregated source localization in shown in blue using the
combined information from the six time lapse compact inversion.
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Time-lapse cross-well seismoelectric tomography
THEORY

The isotropic and isothermal poroelastic problem can
be expressed in term of the displacement of the solid
phase u and in terms of the fluid pressure p [Jardani et
al., 20107:

—w?piu+6,Vp= V- T+F ©)
T = AV -u)l+ G[Vu+ Vu?] @)
T=T- apl 3
1

P+ V- {ku[Vp—w?psul} = aV - u “

where j> = -1 (j represents the pure imaginary number),

w = 2xf is the angular frequency in rads?’ (f is the
frequency in Hertz), F is the body force on the elastic
solid phase (in N), T is the stress tensor (in Pa), A4
denotes the drained Lamé modulus of the porous
material (in Pa), p°, corresponds to the apparent mass
density of the solid phase at a given angular frequency
o (in kg m?), and M is one of Biot's moduli (in Pa). The
stress tensor in Equation (2) corresponds to the stress
tensor with the porous material placed in vacuum, while
Equation (3) describes the relationship between the
total stress tensor and the effective stress tensor. The
material properties are given by k, = (w2ﬁf+jwb)_1
, b=ns/ko, Pr=rs/F, and X =K —(2/3)G, where K
denotes the bulk (drained) mudulus) and G the shear
of the porous material, a=1- K /K,
P =P = wpthu,0, = o — w?pshu,p = dps + (1 — ¢)psand
M= K;KJ|K¢(1—¢— K /Ks) + ¢K]~" where k is a
frequency-dependent transfer function, , denotes the
dynamic viscosity of the pore fluid (in Pa s), k, denotes
the DC-permeability (in m?), ¢ denotes the connected
porosity, K, represents the bulk modulus of the dry
porous frame (in Pa), Kfis bulk modulus of the pore fluid
(in Pa), K. denotes the bulk modulus of the solid phase
(in Pa), p represents the mass density of the saturated
porous medium (in kg m), pfand p,denotes fluid mass
density and the solid mass density respectively (in kg
m=), ps is an effective fluid density, F is the electrical
formation factor, and p°  corresponds to the apparent
mass density of the solid phase at a given frequency o
(in kg m=3). To compute the value of F, we use Archie’s
law F = ¢™ with m, the cementation exponent, taken
equal to 2 by default.

mudulus
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The exact form of the partial differential equations
resulting from Egs. (1) to (4) to solve numerically with finite
element approach for two unknown fields w and p in the
water saturated case can be found in Jardani et al. [2010]
and will not be repeated here. These boundary conditions
express the continuity in the solid displacement, the pore
fluid pressure, the fluid displacement, the momentum
flux, and the tangential components of the electrical
field across an interface. The poroelastic seismic forward
modeling code based on the previous eguations has
been benchmarked by Jardani et al. [2010].

The mechanical-to-electromagnetic conversion is
based on the electrokinetic theory developed by Revil and
Linde [2006] and used for the seismoelectric problem
by Jardani et al. [2010] and Revil and Jardani [2010].
We also assume that the electromagnetic diffusion can
be neglected and we treat the electrical problem as
guasistatic, an approximation that is perfectly justified
for cross-well problems as discussed in Jardani et al.
[2010]. With these assumptions, the electrical potential
w is governed by a Poisson equation:

V- (oVY)=F (5)

where §(r,w) = V - j4(r,w) is a volumetric source term
and the source current density (in A m=2) resulting from
the mechanical-to-electric conversion is given by:

js = Quw = —jwQukw(Vp — w’psu) 6)

where E = —V1 denotes the (quasi-static) electrical field
(in V- m™), o represents the electrostatic potential (in V),
w represents the electrical conductivity of the porous
rock (in S m™), and Qy (in C m™) denotes the excess
of electrical charges in the pore space of the porous
material.
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Time-lapse cross-well seismoelectric tomography

FORWARD MODELING

We consider the case of an heterogenous inclusion
located between two wells as shown in Figure 1. The
forward seismoelectric problem is performed with the
finite-element package COMSOL Multi-physics 3.5a.
The problem specification in COMSOL comprises the
following steps: (1) formulating the semi-coupled field
eqguations describing the dynamic poroelastic problem
and the associated electric disturbances, (2) defining
the geometry of the model, (3) specifying the model
parameters, (4) designing the rectangular mesh,
(5) selecting the parameters of the boundary layer
conditions (we use Perfected Matched Layer PML as
boundary conditions, see Jardani et al. [2010] for further
details), and (6) solving the partial differential field
eqguations. The problem is solved in 2.5 D.

We use the stationary parametric solver PARDISO
(http://www.pardiso-project.org/) to  solve  the
poroelastic wave propagation problem in the frequency
domain. This solver is used to determine the distribution

of u, u_, p as a function of space and stored in time
domain after inverse Fourier transform. Then we
compute the quasi-static scalar potential ¥ by solving
the Poisson equation coupled to the solution of u, u,
p by its source term. The solution in the time domain
is computed using an inverse-Fourier transform. In
the frequency domain, we solve the partial differential
equations from 1 to 100 Hz with a step of 1 Hz. The
Six seismic sources shown in Figure 1 are detonated
sequentially in Borehole #1. Meanwhile, seismic and
electrical data are recorded for each individual seismic
shot. Table 1 represents the material properties of
media Ul and U2 used in the model.

Figure 2 shows some snapshots of the seismic
waves, the associated electrical current density and
the resulting voltage at Electrode #25 in Borehole
#2. A movie showing the wave propagation and the
generation of the electrical signals is provided at the
end of the article.

Parameter | Description Unit U1 Unit U2
’ medium 0.1Sm' 0.001 S
— Excess of charge per 3060 C 1585 C
QV unit pore volume m 585Cm
P idpe | 2esokemt | 26s0keme
S e I T
0 Porosity 0.10 033
K, Bulk ;};‘i‘;lug of the 6.9x10° Pa 37x10° Pa
K, §§}§ I;IIZS:I“S of the 0.25 x10° Pa 2.40 x10° Pa
G ?rl;ﬁ modulus of the 3.57x10° Pa S 10° Pa
K, 11c3r;1:111<em0dulus of the 6.89x10° Pa 0.60x10° Pa
k, DC permeability 1016 2 1071 m2
n Dynamic viscosity of , ]
' the pore fluid 10% Pas 10" Pas

Table 1. Material properties for the numerical simulation corresponding
to the case study (U2 denotes the inclusion and U1 the homogeneous
background).
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Time-lapse cross-well seismoelectric tomography
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Figure 2. Snapshots
of the seismic wave
propagating to the
medium (a) and
the coresponding
volumetric

current density

(b). Potentials
recodered at all
receivers placed

at x=500 meters
(c). Response of a
receiver (x=0, y=-
290m) that records
potentials (d) and
the coresponding
response of the
geophone on tha
same location (e).
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Receiver at =50 meters

01 I I I I | | | | |
Recorded potential
%‘ 0.05 Potential used for compact inversion
.(__c O o o
c
g
S -0.05 .
_O -I | | | | | | | | |
0 50 100 150 200 250 300 350 400 450 500
ms
Receiver at —290 meters
0.2 I I I I I I I I I
S 01r —
S
© 0 ——
c
I
S -0 4
—0.2 I I I I I I I I I
0 50 100 150 200 250 300 350 400 450 500
ms
Receiver at =540 meters
0.1 T T T T T T T T T
S 005 =
£
© 0
c
b
S -0.05 1
—0.1 I I I I I I I I
0 50 100 150 200 250 300 350 400 450 500
ms
Figure 3. Recorded potential at three receivers (blue line), and potentials used for time lapse
compact inversion (red line). The choice is based on the first time the seismic wave is hitting the
inclusion.
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Time-lapse cross-well seismoelectric tomography
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INVERSE MODELING

At each time in the SC-time window and
for each shot, we use the electrical potential
distribution recorded on the array of electrodes
located in the second well in order to find the
position of the current source generated through
the seismoelectric conversions between the two
wells. Our goal is to develop an algorithm to invert
these voltages to recover the position r and the
amplitude of volumetric current source S(r,t). At
each time step, the seismic waves impinging on
the interface are responsible for the source current
density, which has compact support (i.e, the spatial
distribution of sources at any given time is very
sparse). Therefore, the algorithm we use below is
based on compactness as a regularization tool as
developed for the self-potential source inversion
problem by Minsley et al. [20073a, b]. The governing
equation of the forward electrical model can be
written at each time step as,

Ko(r,t) = s(r,t) 7)

where K is the sensitivity matrix depends on the
distance source-receiver and the distribution of the
electrical resistivity, s (r,t) is a vector containing the
M source current density terms $(x, t), and ¢(r,t) is
the vector of electric potential observations at the
N receivers locations and in time t. The sources, s
(r,t), can be theoretically be calculated if ¢(r,t) is
known completely, but the data are only sampled at
a set of receiver locations. The number of receiver
locations is much less than source density terms
(N<<M), therefore only a subset of rows K is used,
selected by the N by M matrix operator P. The matrix
P is a selector matrix (see Minsley et al [2007]),
and therefore the new sensitivity matrix for the
electrical potential inverse problem is described as
PK*® where K*denotes the matrix gL

As the seismic wave propagates in the medium

Figure 4. a. Time-lapse inversion of initial solution
(diffusive solution). b. Time lapse inversion if compact
source location. Since only the first arrivals is used,
the compact source inversion shows current density
sources belonging to the the inclusion body in the
areas first impacted by the seismic wave. It isimportant
to notice, that due the Fresnel zone, an interface is
acting as a distributed current source rather than just
as a single point source.
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Time-lapse cross-well seismoelectric tomography

and hits the interface of the heterogeneity at different
positions generating source current densities, which in
turn generate measurable electrical potential fluctuations
at the receivers. Therefore in our approach, we define the
source locations as a function of space and time, and the
inversion algorithm is able to adopt two regularizations,
one in space and one time. The time lapse model
57 and
©d = o1, 02, i, respectively, ¢t being the number of
time steps for one seismic shot and comprised inside the
STW. The kernel matrix is written as,

and the data are described as §=[s1,s2," "

PK* = diag[PK? PK?, .. PK? (8)

where PKi’ is the sensitivity matrix for time-step i, as
described previously. The predicted data are written as
Yp = PK* «S. The error vector is written as e = @q — ©p
. The cost function G to minimize is written as (Zhang et
al,, 2005; Kim et al., 2009),

G = [le7e||” + AT + ol 9

where ¥ is and T' are the spatial and temporal
regularizations, and A and « the corresponding Lagrange
values. ¥ and I" defined as,

U = diag[¥y, Uy, - - -, U] (10)
= 2 2
t—1
1Si1 — Sill? (12)

I =
=1
where s, an element of vector S, fis a compact parameter,
M is the number of possible source location, within one
time step. Minimizing G with respect to the model vector
yields the following equations,

(@, PK¥WIW,PK*Q ") + AT+ aM"M)S,,
=0 PKYWIWaps — aM™MS,, ;1

S, =Q7'S,;

where j is the compact inversion iteration number (we
found that for point sources j = 7 iterations provides
always a suitable result in terms of source convergence),
M is a square matrix where one diagonal and one sub-
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diagonal have values 1 and -1 accordingly, W4 denotes
the data weighting matrix (determined according to the
standard deviation on the data), = diag[Qq,Qa, - -+, Q4] is
a matrix containing the sensitivity scaling and minimum
support regularization, and is expressed as,

5 = dla, 5 59
’ Sl%(jfl) + 62

N
A =diag, | Y PK;L

j—1

(as5)

(16)

The wvector A represents an inverse-sensitivity
weighting function that accounts for distance from
the receivers as well as the resistivity structure. In
the following, we consider W, to be diagonal with
each element on the diagonal being the inverse of
the estimated variance of the measurement errors. A
sensitivity analysis of the problem is shown herd The
electrical potential data are contaminated by a Gaussian
noise with a standard deviation of 5% of the computed
data mean. We consider 5 snapshots comprised into the
seismoelectric time window to perform the inversion
for each seismic source. The value of g is 107 (compact
solution), the time-regularization parameter is a = 1072
and the Lagrange parameter is found using the L-curve
method. The most important parameter in the inversion
is the p-parameter that controls the compactness of the
source. It is advisable to start with a small number, based
on analysis of the diffusive solution, and increase the
number of compact source iterations. The parameter A
controls the stability of the inversion, and it is strongly
depended on the noise of the data . We use the L-curve
to estimate an optimum value of A. The parameter a is an
extra regularization in the inverse problem, It is on the
same order of magnitude with A parameter.

Figure 3 shows the recorder potential for three
characteristic receivers (up, middle, and down), when the
source is located at a depth of 370 m. In this approached,
we used only the first arrivals of the potential to the self-
potential inversion. Figure 4a shows the inverted source
location before the compact source localization, while
Figure 4b shows the compact solution after 7 iterations.
Since only the first arrivals is used, the source is localized
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Time-lapse cross-well seismoelectric tomography

on the surface of inclusive body.

The result of the inversion is shown in Figure 1 (blue
color). An aggregated solution is chosen, by keeping all
source location above that threshold.

CONCLUSIONS

We have developed the first inversion algorithm
to perform cross-hole seismoelectric
algorithm is tested on a numerical case consisting of
an inclusion embedded into an homogeneous material.
Using only the electrical field in the second borehole, we
are able to find the shape of the heterogeneity. The next
step will be to perform a joint inversion of the resistivity,

inversion. The

seismic, and seismoelectric data and to combine the
deterministic inversion proposed in the present paper
with the stochastic inversion proposed in Jardani et al.
[2010].
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fractures, Geophysics, 68, 1519-1524.
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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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A SIMPLE
APPROACH

TO ASSESS

THE SPATIAL
COVERAGE OF A
MICROGRAVITY
SURVEY

When presenting the results of a microgravity
survey to an engineering client or other end-
user of the data, we are often asked about

the spatial coverage of the survey. What
percentage of the site is adequately sampled
by the survey? How far out do you see from
the gravity meter? After explaining that
the answers to those guestions depend on
many factors such as depth of burial, density
contrast, target size, target geometry, etc., the
client is either confused or asleep. In order
to better answer these questions, we present
a simple graphical approach in defining the
spatial coverage of a microgravity survey. We
use microgravity data as an example, but the
same approach could be applied to magnetic
or other potential field data.

The spatial sampling and survey design for a
microgravity survey are generally described
in ASTM 6430-99 (ASTM, 2005). Factors
such as the expected gravity response to
targets of interest and the need for data at a
given location are considered when planning
a microgravity survey. Optimally, a grid of
microgravity stations would equally cover the
site with a sampling interval that is adequate
to define the shallowest of targets. In reality,
project budgets and surface obstructions
limit the number of gravity stations and their
placement within the site. Therefore, there
is a need to assess the spatial coverage of
the site, given the limited number of gravity
stations and the targets of interest for the
survey.

' Spotlight Geophysical Services, Doral, Florida - ron@spotlightgeo.com
2 Applied Geophysics Consultancy, Vicksburg, Mississippi - agc.llc@bellsouth.net
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A Simple Approach to Assess the Spatial Coverage of a Microgravity Survey

TARGET RESPONSE

The gravitational response (or anomaly)
to a given target can be modeled using
well-known equations developed for three-
dimensional shapes that simulate the target
(Telford et al., 1976). Typical targets for a
microgravity survey include features such as
isolated cavities, horizontal karst conduits,
and vertically-weathered fracture zones.
When appropriate shapes such as spheres,
cylinders, and planar sheets are modeled
to simulate these features, the anomaly
magnitude and width can be calculated for
various depths and locations beneath the
survey area.

In this example, we examine the response
of an air-filled spherical void in rock. The
gravity response (vertical component) due to
the void depends on its density contrast, size,
depth, and the measurement distance from
the void as shown in the equation below:

g_z=85 ((a"3 )N/(z*2 (+x"2/z2"2 )
“3/2))

Where, g_ is the gravity response in p
Gals, ¢ is the density contrast in g/cm? ais
the radius of the sphere, z is the depth to
the center of the sphere and x is the lateral
distance from the center of the sphere.
Distances are in units of feet.

Figure 1shows the response of an air-filled
spherical void centered at depths of 20, 30,
and 40 feet. The void has a density contrast
of 2.4 g/cm3(simulating an air-filled cavity in
limestone) and a diameter of 20 feet. Based
on this model and our minimum depth of
interest, we decide that a 20-foot station
spacing will adequately sample the target
along our survey lines.
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Figure 1. Gravity anomaly due to 20-ft diameter spherical
void at various depths.
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Figure 2. Microgravity survey line layout.

SPATIAL COVERAGE

Based on the initial modeling, we would like to cover
the site with a 20 x 20-foot survey grid for our gravity
measurements. However, the site has some surface
obstructions that will limit the placement of the survey
lines and our budget restricts us to less than 150 stations.
Therefore, we position survey lines in accessible areas of
the site as shown in Figure 2.

The spatial coverage and detectability of targets
within the survey area will be highly biased towards
locations directly beneath the survey lines. What if
our target lies between the survey lines? What portion
of the survey area is adequately sampled for a given
target? In order to help visualize the answers to these
questions, we calculate the maximum magnitude of the
anomaly if a given target is located at any position within
the survey area and observed at the gravity stations as
shown in Figure 2.

NI FAsT TIMES runezon:

BUILDING

e @« ®« & ® ® & & 0 0 0 9 0 00

250

0 8 0 0000000000

Northing (ft)

————— e S

-

2000 ® ® 9 9 9 9 00 00000000000 S0 SO
{ Wil

.
.

BUILDING .L
100 ® 0 0 00 000000 S0

| G R} ]

C..OO......CC.C.......O...

Gw"‘“'w’mw"}f“

100 150 200 250 300 350 400 450 500
Easting (ft)

150

Defecfbrl'fhrashafd

® Gravity Station

-50 -45 -40 -35 -30 -25 -20 -15 -10 -5 O

Gravity Anomaly (uGals)
Figure 3. Maximum gravity anomaly for a 15-foot diameter

spherical void at a depth of 20 feet.

Figure 3 shows the maximum magnitude of a 15-
foot diameter spherical void at a depth of 20 feet. The
magnitude of the anomaly falls below the detection
threshold (conservatively set at 10 QGals) at distances
of approximately 17 feet from the gravity stations.
Figure 4 shows the maximum magnitude of a larger
30-foot diameter spherical void at a depth of 40 feet.
The magnitude of the anomaly falls below the detection
threshold at a much greater distance of approximately
50 feet from the gravity stations.

APPLICATIONS

The plan-view representation of the maximum magnitude
anomaly for a given target is a simple graphical means to
assess the spatial coverage for the survey. It is a useful
method to describe the spatial coverage to end-users
of the data without over-complicating the issue. The
method can also be used in the pre-planning stages of
the survey to aid in survey line placement.
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A Simple Approach to Assess the Spatial Coverage of a Microgravity Survey

Figure 4 illustrates some important
concepts in microgravimetry.
Note that the 10-uGal detection
threshold area extendssignificantly
away from the survey lines and
beneath the buildings. For very
good site conditions coupled
with very exacting microgravity
survey procedures, the detection
threshold can sometimes be
lowered to 5 uGals, which for this
case would extend the detection
coverage to most of the areas
covered by the buildings. Also,
if the interiors of the buildings
are accessible, microgravity
measurements can easily be made
within  buildings, where other
surface  geophysical methods
would be limited.

We note that this method is not
entirely complete and neglects
the spatial wavelength of the
anomalies, which would have to be
addressed separately as in Figure
1. Similar, but more complex, plan-
view maps could be developed
for features that extend along one
axis such as a cave or tunnel. The
method is certainly not a substitute
for more complete forward and
inverse models of subsurface
conditions, but is meant to be a
quick way to illustrate the answer
to a complex question. Also,
the method does not explicitly
consider terrain corrections and
corrections for manmade surface
structures.
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Figure 4. Maximum gravity anomaly for a 30-foot diameter spherical void
at a depth of 40 feet.
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OPPORTUNITIES

EEGS and SEG/NSG Discuss Increased Cooperation

The spring of 2012 will mark the 25th anniversary of the SAGEEP conference and the 20th year
of existence for EEGS. Both EEGS and the Near Surface Geophysics (NSG) Section of SEG
have served the near surface geophysics community during a period of significant growth
and technological advancements. These two organizations have had significant overlap in
membership and mission. In recent years, these two organizations have worked together for
the benefit of the discipline and their members. Examples include:

« Joint publication of at least two significant resources, the 2005 Near Surface Geophysics
volumes and the recent “Advances in Near-Surface Seismology and Ground-Penetrating
Radar” volume

* Onlinerelease of current and past issues of the Journal of Environmental and Engineering
Geophysics and SAGEEP proceedings, through the EEGS Research Collection of the SEG
Digital Library

 Board-level support (“Level 3”) from SEG for special joint sessions at the 2011 and 2012
SAGEEP conferences

e EEGS Foundation’s support of the SEG Foundation’s Geoscientists Without Borders®
program through a special luncheon at SAGEEP and other promotional activities.

Over the years, there have been numerous discussions between the two organizations about
how to best serve the needs of the near-surface geophysical community. Recently, EEGS and
the SEG have jointly created a task force to formally consider how the two organizations might
better accomplish this. The committee has begun meeting and will make recommendations to
their respective society board of directors and members. The committee members have been
selected and sanctioned by the leaderships of both organizations. They are:

Peter Annan, Sensors & Software Rick Miller, Kansas Geological Survey
John Bradford, Boise State University John Nicholl, URS

William Doll, Battelle Peter Pangman, SEG

Mark Dunscomb, Schnabel Engineering Bruce Smith, USGS

Doug Laymon, Tetra-Tech John Stowell, Mount Sopris
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Thecommittee hasagreedthatthefirst priority mustalways beto makerecommendationsthat
are in the best interest of the members and near surface geophysical community, as opposed
toprioritizing organizationalinterests. Assuch, they will initially consider several key aspects of
whatmakesanexcellentnear-surfaceorganization,andreviewhowthesecanbestbeaddressed
for the furtherance of the overall near surface geophysics community. These aspects include
governance, publications, meetings/conferences, membership, student services, professional
development, management, and finances. Several possible recommendations to members
might result from the committee’s assessment, for example: 1) no change from current level
of interaction; 2) identification of new joint initiatives between the two organizations; 3)
sharing responsibility for existing publications or meetings; 4) greater use of SEG by EEGS for
publications or management; 5) formal reorganization of the relationship between EEGS and
SEG/NSG, perhaps including some form of “merger”. Each of these possible outcomes carries
potential benefits and compromises that must be weighed carefully by the committee and by
the members of each organization.

Thecommitteehashadshortmeetingsat SAGEEP 2011in Charlestonand atthe 2011SEG Annual
Meetingin San Antonio and has held several conference calls. A weekend meetingis scheduled
for December 3-4 in Denver. We encourage members of both organizations to contact any of
the committee members listed above to voice their opinions and offer suggestions to the
committee.

L and R Instruments, Inc.

Phase Domain Induced Polarization/Resistivity Instruments

The ULTRA MiniRes Applications
Light weight yet durable Shallow Groundwater
Low power consumption Engineering
Lowest cost in the industry Archeology
Exploration to > 1000 feet Contaminated Plumes
Choice of 5.0 or 2.5 Hertz Geologic Structure

The ULTRA MiniRes Depth to Bedrock

simultaneously measures Locate Fractures
Resistivity and IP Electrical Grounding

Our instruments are built to the highest standards
featuring solid-state relays, sealed switches, and

anodized laser-etched faceplates. Typical accuracy of ** $ 4 9 5 O **
0.03% and resistance resolution of 0.1 milliOhms.
Input resistance of 200 MegaOhms.

Portable Equipment Designed and Built for a Rugged Environment Since 1994

P.O. Box 5989, Incline Village, NV 89450 USA Tel +1.775.833.1212
Fett@LandRinstruments.com www.LandRinstruments.com
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FAST FORWARD TO YOUR NEXT MISSION

Integrity, confidence, discipline and commitment define your career in Battelle’s National
Security Global Business. Battelle was built on a firm foundation of honesty, integrity, and
outstanding service and the work we do in national security impacts lives around the world;
whether we’re creating armor for military applications, testing a life-saving vaccine, or
developing a more efficient hydrogen fuel cell. At Battelle, we reward the best work with
more responsibility, positions to grow and develop, and the opportunity to make a positive
impact on the world. Are YOU ready for your Next Mission?

Our National Security Global Business is currently seeking a Geophysics Research Scientist.
This position is located in Oak Ridge, Tennessee.

Our geophysics group specializes in state-of-the-art airborne magnetic and electromagnetic
surveying for near-surface targets such as unexploded ordnance (UXO) and infrastructure
(pipelines), as well as electrical conductivity mapping for detailed assessments of earthen
levees or other subsurface features of interest.

The Geophysicist responsibilities include:

Acquisition, processing, and analysis of precision ground and airborne magnetic and
electromagnetic data

* Report writing and data archiving
* Field work in both domestic and foreign locations

 Support to new and ongoing geophysical research in sensor, systems, and algorithm
development

« Participation in proposal writing, marketing, business development, and development/
submission of technical publications and journal articles

THE FOLLOWING REQUIREMENTS MUST BE MET TO BE CONSIDERED FOR THIS POSITION:

« BS or MS in geophysics, engineering, earth science, or related discipline with a strong
computational background

 Coursework with a record of solid academic performance in geophysics, earth science,
physical science, and computational methods

 Coursework incorporating geophysical data processing, mathematical modeling, and
computer language(s)/programming is preferred

* 1-5 years of relevant experience in geophysical surveying systems and methods, with
magnetic and electromagnetic systems surveying preferred
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* Willingness to travel up to 50% and support project field work in both domestic and
foreign locations. Experience in providing support to U.S. Department of Defense (DoD)
clients, including DoD’s Military Munitions Response Program (MMRP), is preferred

« Demonstrated competence in Microsoft Office. Experience with geophysical/technical
software packages including Geosoft Oasis montaj, Matlab, ArcGIS, and related utilities/
scripts is preferred

* Ability to successfully pass medical screening, including the ability to lift up to 50 lbs
* Ability to pass Commercial Motor Vehicle training and associated medical exam
* Ability to pass HAZWOPER safety training and maintain HAZWOPER certification

¢« Excellent oral and written communications skills

Benefits

Battelle’s highly competitive benefits program includes comprehensive medical and dental
care, matching 401K, employee pension, tuition reimbursement, work/life balance, paid time
off, flexible spending accounts, disability coverage, and other benefits that help provide
financial protection for you and your family.

Battelle is an Affirmative Action/Equal Opportunity Employer and supports diversity in the

workplace. Applicants will receive consideration for employment without regard to race,
color, religion, sex, national origin, age, disability, veteran status, marital status, or sexual
orientation. For more information about our other openings, please visit www.battelle.org/
careers.
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The EEGS / Geonics Early Career Award

Nomination Deadline: November 30, 2012

The Environmental and Engineering Geophysical Society and Geonics Limited are pleased
to announce that nominations are now open for the 2013 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:

« fewerthan five years beyond the starting date of his or her current academic appointment;
e 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 environmental 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 benefits:

* Free registration to the SAGEEP conference at which the award will be presented

* A plague, 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 published in FastTIMES and
distributed to cooperating societies

The awardee is expected to be present during the EEGS Luncheon at SAGEEP 2013 in Denver,
Colorado. Nominations should be sent electronically to:

Dr. Jonathan Nyquist, Chair of the Early Career Award Committee
Temple University

1901 N 13th Street, Philadelphia, PA 19122-6081

Phone: 215-204-7484

nyg@temple.edu

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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COMING EVENTS

FastTIMES highlights upcoming events of interest to the near-surface community.

Send your submissions to the editors for possible inclusion in the next issue.

"New Views
o__f the Earth"

CALL FOR SESSION

Golorado USA March 17-21, 2013 b

Symposium on the Application of
Geophysics to Engineering and
Environmental Problems

SAGEEP 2013 (SAGEEP)

General Chair This year, SAGEEP will be held in Denver,
Colorado during prime Rocky Mountain ski
season from March 17-21. Our venue, at the
mhpowers@usgs.gov Marriott Denver Tech Center in the business
district south of downtown, is an excellent
fit for all of our activities. Bruce Smith’s
enthusiastic technical program committee is
building an interesting and unique program
you will not want to miss. We look forward
SAGEEP 2013 to a spacious, modern, and fully utilized
exhibit hall, and plenty of comfortable
places for two or twenty people to have a
private conversation. Expect the schedule of
activities to include the ice breaker, keynote
and young scientist presentations, luncheons,
conference dinner event, outdoor demos,
workshops, and short courses.

Michael H. Powers

Technical Chair
Bruce D. Smith

Session proposals are now being accepted
for SAGEEP 2013 (go to www.eegs.org and
Symposium Venue click on Annual Meeting/SAGEEP 2013). The
Denver Marriott Tech Center deadline for all session proposals is Monday,
September 10, 2012. Proposals will be
reviewed by the Technical Program Committee
on a rolling basis. A list of accepted
sessions will be maintained at the SAGEEP
2013 web page (www.eegs.org/SAGEEP 2013).
The number of sessions is limited so early
submission is encouraged.

Save the Date!

Denver Technological Center
Denver, Colorado USA
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"New Views of the Earth"
www.EEGS.org/SAGEEP 2013

Colorado USA March 17-21, 2013

Call for Session Proposals - Deadline September 10,2012

Members of the near-surface geophysics community are invited to propose and chair a session for the 2013
Symposium on the Application of Geophysics to Engineering and Environmental Problems (SAGEEP) to be held

in Denver, Colorado, USA, March 17-21, 2013. Session proposals must focus on scientific results and/or their
applications. The Program Committee will decline proposals that are considered to be too commercial, or have a
focus other than scientific results. Each session must have two chairs. For proposed sessions that have only one
chair, a slot will be left open for co-chair applications. Session chairs may be contacted by the Technical Program
Committee with a request to edit, modify, or combine session content depending on the nature and number of
submitted presentations. The Technical Program Committee will consider proposals on a rolling basis, so conveners
will be notified of the status shortly after submission. Note: Session proposers may request poster or oral formats.
The Technical Program Committee will attempt to honor all requests, but may not be able to honor all requests for
oral sessions. Approved sessions will be published on the EEGS Web site (SAGEEP 2013-Sessions/Abstracts) and will
appear on the list of sessions to which an author may submit an abstract. Each session will be allowed one invited
presentation which may be allocated additional program time. The minimum number of papers (20 min.) in a
session is 4.

Guidelines for Proposing a Session

Online Submission: Submit the proposal online to one primary discipline category (listed online). You may also
identify secondary discipline categories. These will be used by the organizing committee to help promote your
session and to help avoid conflicts during the development of the technical program schedule.

Title and Description: The Session Title should be presented in upper and lower case letters; e,g, Mark the Dates of
the Meeting on Your Calendar. The Session Description will be published and used to promote participation. The
description may be edited by conference organizers before publication. Session Descriptions are limited to 300
words. Please identify the primary and secondary discipline categories to help the organizing committee avoid
conflicts during the development of the technical program, e.g., Applications, Methods, and Tools/Components/
Other.

Proposal Information: Each proposal must have at least two chairs but not more than four. E-mail, telephone, and a
complete mailing address must be provided for each convener. Individuals listed as conveners must have agreed to
be listed as a convener.

Author Invitations: Please do not extend presentation invitations (formal or informal) until after you receive
notification that the proposal has been approved. Each session will then be allowed one formally-acknowledged
Invited Author, who may be allowed an extended presentation time period at the beginning of your session. When
considering to whom you should extend invitations to participate in your session, please be clear to explain the
difference between a formal “Invited Presentation” and a broad invitation for others to participate in your session.
Note: Session chairs may NOT be first author (first author, presenting author, or otherwise) of invited presentations.

Session Approval: The Technical Program Committee will review all session proposals on an individual basis as they
are received. Accepted sessions will be posted on the EEGS Web site (as an addition to the table of sessions).

For more information or to secure your exhibit space at SAGEEP 2013 contact:

EnVironmental Micki Allen, Exhibit Manager SAGEEP 2013

Marac Enterprises

and, Engineering ks, O R e
| Geophysical Society P e 205 474 1968

E-mail: mickiallen@marac.com
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Carlsbad, New Mexico ¢ May 6-10, 2013
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CONFERENCE HIGHLIGHTS

Our 2013 conference opens with a welcoming reception in the
Exhibit Hall on Sunday evening.

® Technical papers will be presented in plenary session Wedneday
through Friday morning, anchored by two keynote speakers.

® The Exhibit Hall will feature posters, the welcoming reception,
breaks, and luncheons. There will be a special Poster Viewing
Session on Monday night.

® Spend Monday or Thursday visiting the Waste Isolation Pilot Plant.

® Field trips to Evaporite Karst site Lower Pecos Valley on Tuesday and
Carlsbad Caverns Friday afternoon

® The Conference Banquet will be held Tuesday evening, May 9th.

® The conference also features four short courses on geotechnical and
geophysical methods.

® A full proceedings volume (in digital form) will be distributed to all Full
Conference Registrants.

CALL FOR ABSTRACTS
Avoid that sinking feeling and
don’t wait until the last minute to submit!
Registration begins May 1, 2012
Due August 15, 2012 8" =
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info@interpex.com
INTERPEX

Bedrock Mapping with 3D Seismic

Consulting

4 Survey Design

+ Data Processing

4 2D & 3D Imaging &

Celebrating 35 Years of Geophysical
Services & Instrument Sales Worldwide

Applications

+ Mineral Exploration

+ Sinkholes and Cavity Detection
+ Landslide Delineation

+ Soil & Rock Characterization
+ Agquifer Characterization

+ Structure Mapping

+ Groundwater Basin Mapping
+ Archeological Investigations
+ Contaminant Tracking

+ Time-lapse Monitoring

+ UXO/MEC Detection

Zonge Engineering and Research Organization, Inc.

State-of-the-Art
Instrumentation Sales

CAN

T

and Lease

Landfill Mapping with IP

Complete Line of EM Sensors, Electrical/
EM Receivers, 3-30kW Transmitters.
Power Generators and Customized
[nstrumentation

\\‘- 25 ZETA™ . Zonge
. . — Electrical Tomo-
> graphy Acquisi-
Field Surveys 5785
+ Resistivity, IP, CR i

4 2D & 3D Seismic
+ TDEM & FDEM
¢ CSAMT & NSAMT

+ Gravity and Magnetics

Void Mapping with ZETA™

Modeling ¢ Ground Penetrating Radar

+ Interpretation Software

“geophysical results through continuous innovation”

Contact Zonge at 1-800-GEOPHYSICS or any of our Regional Offices

ARIZONA (Corporate) NEVADA COLORADO ALASKA MINNESOTA

3322 East Fort Lowell Road 924 Greg Street 1990 S. Garrison St., #2 37029 Demise Lake Drive 4700 West 77th Street
Tucson, AZ 85716 Sparks, NV 889431 Lakewood, CO 80227 Soldotna. AK 99669 Minneapolis, MN 55435
520.327.5501 775.355.7707 720.962.4444 907.262.5072 952.832.2016

Zonge(zonge.com Zonge(@zongenev.com zongecolo@zonge.com zonge(@alaska.net ZONgeminngdzonge.com
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Environmental Membership Renewal
and Engineering
Geophysical Society 1720 South Bellaire Street | Suite 110 | Denver, CO 80222-4303
(p) 011.1.303.531.7517 | (f) 011.1.303.820.3844 | staff@eegs.org | www.eegs.org

CONTACT INFORMATION

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

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

EMAIL WEBSITE

ABOUT ME: INTERESTS & EXPERTISE

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
0 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 o HUMANITARIAN GEOPHYSICS o UXO
o ENVIRONMENTAL o GROUNDWATER o MINING o OTHER

SPECIFIC AREAS INVOLVED

0 BOREHOLE GEOPHYSICAL LOGGING 0 ELECTROMAGNETICS o GROUND PENETRATING RADAR o SEISMIC
o ELECTRICAL METHODS o GRAVITY o MAGNETICS o OTHER
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

NI FAsT TIMES runezon:
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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
“E\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 A link 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 e 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 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 Fast7TIMES
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

NI FAsT TIMES runezon:



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
(¢)(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: $

S :
PAYMENT INFORMATION N veEssp: 6

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 NIIFS DAVMFNTS NNCF DATR ARF NNN-RFFIINNARIF - TNRTVINIIAL NIFQ ARF NON-RFFIINNARI F FYCFDT TN FAGFQ NF FYTRFMF HARNGHTD ANN WTI I RF
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Environmental
and Engineering

1720 South Bellaire Street | Suite 110 | Denver, CO 80222-4303

Geophysical Society (p) 011.1.303.531.7517 | (f) 011.1.303.820.3844 | staff@eegs.org | www.eegs.org

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

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

NI FAsT TIMES runezon:

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
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EEGS CORPORATE MEMBERS

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.
www.geonics.com

Geophysical Survey Systems,
Inc.

www.geophysical.com

Geostuff / Wireless Seismic Inc.

www.geostuff.com

GISCO
WWW.JIiscogeo.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

Scintrex
www.scintrexltd.com

Sensors & Software, Inc.
www.sensoft.ca

NI FAsT TIMES conezon

USGS
WWW.USgS.gov

Zonge Engineering & Research

Org., Inc.
WWWw.Zzonge.com

Zonge Geosciences
WWwWWwW.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
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EEGS STORE

. . 1720 S. Bellaire Street, Suite 110
Eﬁgigznﬂeeré?; 2012 Publications Order Form Denver, CO 80222-4303
gl. g‘ ALL ORDERS ARE PREPAY Phone: 303.531.7517; Fax: 303.820.3844
Geophysmal Soc1ety 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:
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-
ders 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!

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:

NI FAsT TIMES runezon:



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 0O MasterCard O AMEX [ Discover

(Payable to EEGS)

NI FAsT TIMES runezon:
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EEGS STORE

Environmental
and Engineering
Geophysical Society

2012 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
Phone: 303.531.7517

Fax: 303.820.3844

E-mail: staff(@eegs.org

Web Site: www.cegs.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:

Three easy ways to order:

[0 Check #:

(Payable to EEGS)

Fax to: 303.820.3844
il Internet:  www.eegs.org
=7 Mail to: EEGS

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

[ Visa [O MasterCard [ AMEX [ Discover

Card Number:

Exp. Date:

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

Cardholder Name (Print):

Signature:

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

NI FAsT TIMES runezon:

Prices and details on this form are as accurate as possible, but are subject to change without notice.
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Sensitivity analysis. a) Potential response at three receivers, when conductivity of inclusion body
is the actual one (blue line), and when it is overestimated (red line). The arrival times, as
expected, are the same. We observe difference the amplitude of the signal. b) Potential at all

receivers for three different times. ¢) Real model (1), recovered model when conductivity of the
inclusion body is the actual one (2), and when conductivity is overestimated (3). Compact source
solution is more compact and shift toward the surface.
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