22nd Symposium on the
Application of Geophysics to
Engineering and Environmental
Problems 2009

(SAGEEP 2009)

Fort Worth, Texas
29 March-2 April 2009

Volume 1 of 2

ISBN: 978-1-61567-051-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2009) by the Environmental and Engineering Geophysical Society
All rights reserved.

Printed by Curran Associates, Inc. (2009)

For permission requests, please contact the Environmental and Engineering Geophysical Society
at the address below.

Environmental and Engineering Geophysical Society
1720 South Bellaire

Suite 10

Denver, Colorado 80222-4303

Phone: (303) 531-7517
Fax: (303) 820-3844

staff@eegs.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com


mailto:staff@eegs.org

TABLE OF CONTENTS

VOLUME 1

ACOUSTIC GEOPHYSICAL TECHNIQUES, BODY WAVES OR
SURFACE WAVES

Rayleigh Wave Modeling in Laterally in Homogeneous Media with Subsurface Anomalies....................... 1
Swastika Sharma, Stephen Butt, Ralph Phillip Bording

oD MASW e e 10
Choon B. Park, Mario Carnevale

MASW Survey Using Multiple Source OffSets ..............cccooiriiiiiiiiiii s 15

Choon B. Park, J. B. Shawver

Misleading Interpretation of Shallow Seismic Methods: Three Case Studies from Masw, P-
wave Refelection and SH-wave Reflection Surveys.............cccocoiiiiiiii s 20
Ahmed M. Ismail, Yevgeniy A. Kontar, Edward C. Smith, Andrew C. Phillips, Andew J. Stumpf

A Trade-off Solution of Regularized Geophysical Inversion Using Model Resolution and
COVArIANCE IMALIICES ......oeeiiiiiiiiiei ettt b e e et e e e e e e she e e Rt e bt e b e e s e st e e n b e e nreenreenesnnesnes 30
Jianghai Xia, Yixian Xu, Richard D. Miller, Chong Zeng

ADVANCES IN GPR MODELING, IMAGING, AND INVERSION

Robust Finite Difference Time Domain Modeling Interface..................c.cooocoiiis 41
Jeffrey J. Daniels, Robert Lee, YuChan Yi, Rubin Ortega, Kyle Shalek

Broadband Finite Difference Time Domain Modeling ...................ccooooiiiiiiiiiin e 47
Jeffrey J. Daniels, Robert Lee, YuChan Yi, Rubin Ortega, Kyle Shalek

Estimating Debye Parameters from Gpr Reflection Data Using Spectral Ratios .................cccoccenviiinnnnn 57
John H. Bradford

Fracture Pattern Delineation Using Seismic Attribute Algorithms in a 3D GPR Data Set........................ 67
Oswaldo Davogustto, Roger Adams Young, Ibrahim Cemen

Application of the Mean Traveltime Curves to GPR and VSP Data....................ccos 77
J. L. Fernandez-Martinez, L. M. Pedruelo-Gonzalez, Jacques Deparis, Maria-Daphne Mangriotis,
James W. Rector

ARCHAEOLOGY

Geophysics in the Search for Homer’s Ithaca ...............cccoooiiiiiiiii e 87
Greg Hodges, David Kilcoyne, Rod Eddies, John R. Underhill

BEST OF NEAR SURFACE 2008 (NSGD MEETING), KRAKOW, POLAND

Applications of Geophysics to Archaeology: Magnetic and Ground-penetrating Radar
Investigation at Hatshepsut Temple, Luxor, EGYpt............cc.ccooiiiiiiiii 98
Hatem Odah, Ahmed Ismail, Ibrahim Ethemaly, Abbas M. Abbas, Fathy A. Shaaban



A Geoarcheological Investigation in Coastal Dunes Using Ground-penetrating Radar.......................... 108
M. A. J. Bakker, P. J. Doornenbal, P. Vos, S. de Vries

Preliminary Archaeological Geophysics Results at Fort Garland, CO ...................ccooiiiiin, 116
Ryan E. North, Timothy A. Goddard, Richard Goddard

Applications of New Technologies of Groundbased Interferometric Radar to the Study of
Cultural Heritage BUildings .............cccooiiiiiiiiiiii et nreas 126
M. Marchisio, G. Ranieri, G. Bernardini, L. D'Onofrio, P. Farina, M. Manunta, L. Piroddi

Improved Monte Carlo Inversion of Resistivity Data................cccocoiiiiii e 130
C. Piatti, D. Boiero, A. Godio, L. V. Socco

In-mine Geoelectric Methods for Detection of Tectonic Disturbances of Coal Seams.................ccceevveeen 135
T. Ormos, A. Gyulai, M. Dobroka

Three Step Depth Focussed Inversion as a Tool to Resolve Small Resistivity Contrasts by
ERT oot 140
U. Noell, T. Gunther, M. Furche

DAM., LEVEE, AND RESERVOIR ASSESSMENT

Correlating Helicopter EM and Borings for Levee Evaluation Studies in California. ............................ 145
Dima Amine, Greg Hodges, Selvaratnam Selvamohan, Duston Marlow

Synergistic Geophysical Techniques for Assessing Seepage Pathways in Earthen Levees....................... 154
Martin Miele, Jeremy Flemmer, Tom Dobecki, Mike Lightner

Time-lapse Seismic Measeurements on a Small Earthen Embankment During an Internal
Erosion EXPEriment ............ccooiiiiiiiiiiiiice e e bbbt bttt r b sn et 163
Craig J. Hickey, Alexander Ekimov, Gregory J. Hanson, James M. Sabatier

Sub-bottom Acoustic Survey and Bank Stability Analysis of Lake Carolyn, Irving, Texas.................... 176
John A. Dunbar, Peter M. Allen, Jacky L. Knox

Practical Aspects of Masw Inversion Using Varying Density ...............cccoooiiiiiii, 190
Julian Ivanov, George Tsoflias, Richard D. Miller, Jianghai Xia

ELECTROMAGNETIC INDUCTION AND POLARIZATION CONSIDERATIONS

Combined Use of Frequency-domain Electromagnetic and Electrical Resistivity Surveys to

Delineate the Freshwater/saltwater Interface Near Saline Lakes in the Nebraska Sand

Hills, NeDraska, USA ...ttt e s bt e e s bt e e s st bt e e e aabb e e e s bbe e e s sbbeeaeanbbeeennnes 197
John T. Ong, Eric A. White, John W. Lane Jr., Todd Halihan, Vitaly A. Zlotnik

Roughness of a Layered Geological Medium and Implications for Interpretation of the
Transient Electromagnetic Response of a LOOP SOUICE..............ccocviiiiiiiiiniiiii e 207
Kathryn T. Decker, Mark E. Everett

Looking Inside Pores: Polarization by Constrictivity of Pores .................cccooooiiiiiniccn 217
Valeriya Y. Hallbauer-Zadorozhnaya

Finite Difference Modeling of Near-surface Electroseismic Coupling ................cccoccooviniiiiiiinnnn, 226
Emily A. Hinz, John Bradford, Paul Donaldson

ENVIRONMENTAL GEOPHYSICS

A Decade of Lessons Learned at a Geophysical Test Site................cooiiiiiicn e 235
William A. Sauck




Geoenvironmental Shallow Geophysical Investigations on the Central Part of Dakahlyia
Governorate, Eastern Nile Delta, EGYPt............coccoooiiiiiiiii e
Ahmed S. El Mahmoudi, Ahmed M. K. Bassal, Mahmoud M. El Gamili, Gehad M. R. Mansour

Time Domain Electromegnetic Soundings to Delineate Hydrocarbon Contamination of
GIOUNA WALET ...t h bbbt e e b e s b e e s Ee e Rt e e e e Re e e Re e eR e e e R e e n e e s nenr e e nbeenbeenreenneas
Valeriya Y. Hallbauer-Zadorozhnayam, Edgar Stettler

Application of Global Optimization Algorithms to a Salt Water Intrusion Problem ...............................
J. L. Fernandez-Martinez, Heidi A. Kuzma, M. E. Garcia-Gonzalo, J. M. Fernandez-Diaz, J. P.
Fernandez-Alvarez, C. O. Menendez-Perez

GEOPHYSICS FOR AQUIFIER CHARACTERIZATION

Integrated Geophysical Investigation of Pauma Groundwater Basin, California...................cc..cccceee
Leigh Wood Dudash, Tony Morgan, Jason Kennedy

Determining Geologic Controls on Major Springs in Death Valley, California Using
GeophySical MEthOdS ...........c.coiiiiiii e
John J. Jansen, Michael King, Ted L. Powell, Joy E. Loughry

Seismic Evidence of Faulting at Three Different Geologic Scales in the Arbuckle-simpson
Aquifer, OKIAhoma ...........ccooooiiiiii s
Breanne Kennedy, Roger A. Young, Carlos Russian

Sea Water Intrusion Studies Near Kovaya Limestone Mine, Saurashtra Coast, India...........................
Paras R. Pujari, Abhay K. Soni, C. Padmakar, P. S. Kelkar

GEOPHYSICS FOR PERFORMANCE CERTIFICATION AND MONITORING

The “Nuclear Renaissance” and Its Implications for Geophysics.............cccccooiiiiiiiiii e,
Thomas L. Dobecki, Mark G. Kick

Electrical Geophysical Performance Monitoring of Amendment Enhanced Bioremediation..................
Roelog J. Versteeg, William Major, Timothy Johnson

Seismic Investigation of a Radiation Shielding Wall.....................ccoiiiiii e
Gary N. Young, Steven P. DiBenedetto

Characterization of Solid Waste in a Bioreactor Landfill Using Seismic Borehole Methods...................
Taryn E. Glancy, Claire Samson, Paul J. Van Geel

Geoelectrical Methods for Detection of Oil Contaminations in Soils and Bioremediation

Process MOMITOTIIE ............ooviiiiiiii e e e
Bogdan Zogala, Malgorzata Robak, Ryszard Dubiel, Waclaw M. Zuberek, Mieczyslaw Steininger,
Krystian Wzientek

GEOTECHNICAL, GEOLOGIC MAPPING, AND MINING ISSUES

Shear-wave Velocity As an Indicator of Increased Stress and Failure Potential Associated
with Dissolution-mining VOids ...............cccooiiiiiiiiii
Steven D. Sloan, Richard D. Miller, Julian Ivanov, Shelby L. Walters

Detailed Imaging of Near-surface Faulting Structure Using Land Streamer.....................ccooiini
Tomio Inazaki, Toshimichi Nakanishi

Shallow Fault Detection Using 3-D Seismic Reflection Surveys...............ccccoiiiiiniiiinnnii e
Bart Hoekstra, Craig Lippus, Rob Huggins



New Approaches to Topographic Gravity Corrections .................ccocceviiiiiiiiiiiiiie e 411
Ruizhong Jia, Laura Davis, R. W. Groom

Thermo-mechanical Analysis of Roller Compacted Concrete (RCC) Dams (JAHGIN

Abolfazl Shamsai, Mohsen Ghaemian, Seyed Mojtaba Azimfar

HIGH-RESOLUTION POTENTIAL FIELD METHODS

A New High Resolution Magnetic Gradient Survey for Kimberlites ... 428
T. Jeffrew Gamey, Jeannemarie Norton, Grant Lockhart

Transverse Total Magnetic Field Gradiometer Marine Survey in Hawaii: the Quasi-
analytic Signal Approach and Multi-channel Total Field Dipole Modeling ..................cccccoooiniininninnns 443
Mikhail Tchernychev, Jeff Johnston, Ross Johnson

Application of Microgravity at Archaeological Sites in Israel: Some Estimation Derived
from 3-d Modeling and Quantitative Analysis of Gravity Field ...............cc.cccooiiiii, 453
Lev V. Eppelbaum

Detection of Ferro-metallic Objects from Magnetic Data Using a Scaled Hopfield Neural
INEEWOTK. ...ttt h ettt e s bt e e kbt e ebe e e s b bt e e b e e e sk bt e abe e e nb bt enbeesab e e snbeenabeeanneennres 466
A.S. Salem, T. E. El-Tobely, A. S. S. El-Kabbani, A. M. Abd El-maksood, F. A. S. Soliman

INAUGERAL SPECIAL STUDENT POSTER SESSION OVERVIEWS

On-the-go Vertical Sounding of Agricultural Fields Using EMI Sensors ...............cccocovveiiiiininnnnnn, 478
Ahmad Mat Su, Viacheslav Adamchuk, Roger Eigenberg

Optimization of Seismic Data Processing Flow for Tunnel Detection Using Energy
Spectrum and Stacking Spectral Energy Peaks of Overlapping Arrays...............cccooiiiiiiiiiiinis 479
Oleg N. Kovin, Niklas H. Putnam, Evgeniy Torgashov

Geophysical Delineation of the Groundwater Potentials in a Basement Complex Terrain: A
Case Study of Imope and Environs, Southwestern Nigeria...............ccccccoiiiiiiiiiice e 480
G. O. Mosuro, E. A. Ayolabi, G. O. Ogungbesan, O. O. Bayewu, M. O. Oloruntola

A New Approach to Predict Hydrogeological Parameters Using Shear Waves from
Multichannel Analysis of Surface Waves Method..................c.coccoiiiiiii 494
Antonio Camerson, Camelia Knapp

Subsurface Brine Detection and Monitoring in West Point, Kentucky with 2D Electrical
Resistivity Tomography ... 495
Rory D. Henderson, Mike D. Unthank, Doug D. Zettwoch, John W. Lane Jr.

High Resolution Hybrid-source Magnetotellurics Along the Eastern Margin of the Santo
Domingo Sub-basin Within the Rio Grande Rift, New MeXiCo..............cccceniiniiiiiniinine e 496
Jeremiah Gunter

Year 2008 of an Ongoing Investigation of the San Marcos Pueblo, New MexXico............ccc.ccervvvrvririnnnn. 497
Nicole Tucker, Shaun Finn, Nicole McMahon, Michele Bannister, Mathew Beachly, Nicole Garcia,
Darcy K. McPhee, John Ferguson, Louise Pellerin

Seismic Tomography Applied to Archaeological Excavation: Field Tests at the Kiuic Site,
B Lo 12N TR Y [, [ SRR 498
William L. Fontaine, James B. Harris, George J. Bey



KARST CHARACTERIZATION

Assessing Sinkhole Potential at Wink and Daisetta Using Gravity and Radar
INEEITEIOMIELIY ........oviiiiiitie bbb bbbt bt s b e e e bbbt bt e e nnenes 499
Jeffrey G. Paine, Sean Buckley, Edward W. Collins, Clark R. Wilson, Wade Kress

Subsurface Characterizatio in a Karstified Limestone Area Using Ground-penentrating
Radar: Bonaire, Netherlands ANtilles ...............cccooiiiiiiiiii e 508
M. P. E. de Kleine, M. A. J. Bakker

Spatial Mapping of Submerged Cave Systems by Means of Airborne Electromagnetics:

Results from the 2008 Mapping Campaign in the Area Around Tulum, Yucatan..............ccc.ccoovenrrnnnnn 518
Robert Supper, Andreas Ahl, Klaus Motschka, David Ottowitz, Peter Bauer, Gonzalo Merediz
Alonso, Birgit Jochum, Bibi Gondwe

Seismic Recordings of an Anthropogenic Sinkhole Collapse ...............cccccoiiiiiiiinici e 530
Lewis Land, Richard Aster

MAGNETIC SUSCEPTIBILITY / SOIL MAGNETISM

Soil Magnetism Research: State of the Art and Future Directions.................cccoccooiiiniiiiiiin s 539
Jacqueline A. Hannam, Remke L. Van Dam, Russell S. Harmon

Audio Frequency Magnetic Induction in Soils ...............cccooiiiiiiiii e 546
G. F. West
VOLUME 2
Determination of the Magnetic Viscosity for Cold-rolled Carbon-steel 55-gallon Drums in
the Earths Magnetic FIeld ................coooiiiiiiii e e 560

Chad H. Freed, Edward L. Doheny, Timothy D. Bechtel

Characteristics of Lightning-induced Magnetic Anomalies in Low-altitude Aeromagnetic
| D F L LT PP T TSP P TP PTPPRPTOPPTPPRPRTRTN 569
Les P. Beard, Jeannemarie Norton, Jacob Sheehan

Application of Magnetic Susceptibility for Wetlands Delineation.....................c.coooo, 578
Anthony R. Lobred, Janet E. Simms

NEAR-SURFACE SEISMIC METHODS 1: REFLECTION, SOURCES AND
SYSTEMS

Shot Gathers We Have KNOWI ...........cccciiiiiiiiiiiiiii st e bbb e baesbee s 590
Richard D. Miller, Jianghai Xia, Julian Ivanov, Shelby Walters

Shallow Shear-wave Seismic Characterization of a Pleistocene Gravel Deposit, Yazoo
County, MESSISSIPPI .....c.eiiiiiiiiii e 598
James B. Harris, David E. Smolkin, David T. Butler 11, Stan J. Galicki

Mapping Buried Valley Aquifiers in SW Manitoba using a Vibrating

Source/Landstreamer Seismic Reflection System ... 605
Andre J. M. Pugin, Susan E. Pullan, Marc E. Hinton, Tim Carwright, Marten Douma, Robert A.
Burns

Angle-dependent TOMOSTALICS .............coiiiiiiiiii 615

Lindsay M. Mayer, Richard D. Miller, Julian Ivanov, Tom Weis, Bob Anderson



Estimation of Absorbing Boundary Parameters for Near Surface Seismic Modeling.............................. 622
Chong Zeng, Jianghai Xia, Richard D. Miller

NEAR-SURFACE SEISMIC METHODS 2: ARRAYS., SOURCES, AND NOVEL
APPLICATIONS
Vehicle Traffic as a Source for Near-Surface Passive Seismic Imaging................ccccooniiniiinicie e 628

Heidi A. Kuzma, J. L. Fernandez-Martinez, Yang Zhao, Clark Dunson, Ming-Yue Zhai, Maria-Yue
Zhai, Maria-Daphne Mangriotis, James W. Rector

Effect of Array Shape on the Spatial Auto-correlation Analysis of Micro-tremor Array
IMLEASUT@IIIEIIES ..........eutietitiesiee sttt ettt h b e bt et es e e e e E e s R e b e e Re e e e £ R e e eR e e eR e e R e e R e e m R e en s e eE e e nb e e nbeenbeeneenneenennnes 635
Koichi Hayashi

Roadside Masw Surveys Using a Portable Road Bump: a Casestudy in Managua,
INFCATAGUA ..ot r e e e e s e e e e e e b e b e e bt e r e nr e nre s 645
Edwin A. Obando, Choon B. Park, Nils Ryden, Peter Ulriksen

Automatic LocaliZation 0f ACOUSTIC S@ISOIS .........uuuuiuiuiiiiiiiiiiiiiiiii b bbb ararbrarararaes 655
Giancarlo Bernasconi, Diego Rovetta

Fiber Optic Excitation Modeling ..................ccooiiiiiiiiii 664
Sarah L. McComas, Mihan H. McKenna, Jason R. McKenna, Kyle Koppenhoefer

NONDESTRUCTIVE EVALUATION OF INFRASTRUCTURE

Bridge Deck Assessment Using Ground Penetrating Radar (GPR) ..., 671
Wamweya Amos, Torgashov Evgeniy, Neil Anderson

Infrasound Measurements of a Railroad Bridge................c.ccoooiiiiiiiii s 688
Mihan McKenna, Sarah McComas, Alanna Lester, Paul Mlakar

A Challenging GPR Investigation to Assess the State of Damage of a Water Tunnel .............................. 698
Stefano Munda, Luigi Zanzi, Diego Arosio

Practical Applications Using CSL and GDL in Combination for Drilled Shaft Testing ........................ 708
Michael L. Rucker, Matthew T. Manthey, Joseph A. Phillips

POSTER - 1

Geophysical Investigation of Oil Brine Contamination: Providing Hands-on Geophysical

Experience for StUA@NES.............ccooiiiiiiiiiie e 721
Shannon N. Jeffries, Kathleen Thompson, Kathryn G. Jackson, Kelsey Mosley, Bryon Waltman, Rito
Asoba, Meghan K. M. Dailey, Estella Atekwana, Eliot Atekwana

The Surface and Sub Surface Geophysical Investigation of a 125m Deep Opencast Mine ...................... 731
R. Hutchison, A. J. Brown

A Geophysical Investigation of a Deep Tunnel Rock Bore in Nottingham, UK ... 741
P. Beetham, R. Hutchison

Ground Penetrating Radar (gpr) Scanning in Geological and Geotechnical Recognition of
Mountain Site for Polish Oil & Gas COMPANY. ............ccooiiiiiiiiiiiii e e 750
Zbigniev Bednarczyk, Adam Szynkiewicz

Sensitivity Distributions in 2D Cross-hole MMR - A Numerical Study .............cccoccooiininiiiis 758
Daniel Fielitz, Andreas Kemna, Harry Vereecken



Mapping the Uprising of Highly Mineralized Waters Occurring Along a Fault Zone in the

“Oltrepo Pavese” Plain Upper Aquifers (Northern Italy) Using VLF-EM Survey..............cccocovinnnnn, 768
Patrizio Torrese, Giogio Pilla, Marica Bersan, Mario Bersan, Mario Luigi Rainone, Gianfranco
Ciancetti

Using Microgravity to Delineate the Watershed of Rattlesnake Springs, Carlsbad Caverns
NAtONAL PATK.... ... et b e r e e b e e b e e b e e b e e nbe et r e e nren e 780
Nikolay Boykov, David Duran, Diane Doser, Richard Langford

Smart and Effective SH Waves Acquisition in Shallow Seismic Reflection Surveys................cccccevvennns 787
Mario Luigi Rainone, Patrizio Torrese, Patrizio Signanini, Mario Foresta, John Giles

Evaluation of Seismic-acoustic Analysis Methods for a Real-time UXO Monitoring System.................. 794
Thomas F. VanDeMark, Lars B. Johnson, Jay Bennett, Janet E. Simms, Don E. Yule

Using Controlled Source Audio Frequency Domain Magnetics for Seepage Diagnosis of
Earthen EMDbanKmMeENTS ............cccoooiiiiiiiiiii ettt st sab e e san e e 804
Jerry R. Montgomery, Mike L. Jessop, Michael J. Wallace, Val O. Kofoed

RESISTIVITY AND SELF-POTENTIAL

The Self-potential Method: Did the Ugly Duckling of Environmental Geophysics Turn Into
A Beautiful SWANT ..o et re e 814
Andre Revil, Abdel Jardani

Model Response Curves and Surveying Aspects of 2D Cross-hole MMR..................cccoooiiiiiiniiiiicnens 820
Daniel Fielitz, Andreas Kemna, Egon Zimmermann, Giorgio Cassiani, Harry Vereecken

Strategies for Collecting Accurate IP Data with Multi-Conductor Cable, Multi-Channel
N L) 11 LUV T T OPTUPRPRTR 828
Douglas La Brecque, Paula L. Adkins

Assessment of Electrical Resistivity Method to Map Groundwater Seepage Zones in
Heterogeneous SEdiMENTS ...............cooiiiiiiiiii et se et sr bt n s 834
Michael P. Gagliano, Jonathan E. Nyquist, Laura Toran, Donald O. Rosenberry

Resistivity Survey of a Closed, Unpermitted Municipal Landfill Located Along Hunting
Bayou in Houston, TeXas ... 843
Carl Sepulveda, Kelly A. Krenz-Doe

SPECIAL SESSION — AGRICULTURAL GEOPHYSICS -1

Application of GPS and Near-surface Geophysical Methods to Evaluate Differences
Between Agricultural Test PIots ..o 847
Barry Allred, Bruce Clevenger, Dharmendra Saraswat

Estimating Depth to Argillic Soil Horizons Using Apparent Electrical Conductivity
ReSPONSE FUNCHOMNS ...ttt r e r e n e b e nre e re e re e e nneanes 859
Kenneth A. Sudduth, Newell R. Kitchen, S. Brenton Myers, Scott, T. Drummond

EMI-sensor Data to Identify Areas of Manure Accumulation on a Feedlot Surface ................................ 869
Bryan L. Woodbury, Scott M. Lesch, Roger A. Eigenberg, Daniel N. Miller, Mindy J. Spiehs

Subsurface Sensing Methods Applied to Vegetative Treatment Areas Used to Manage
Cattle Feedlot RUNOTT.............oooiiiiiiii ettt ettt sbe e et r e e san e e nenas 881
Roger A. Eigenberg, Bryan L. Woodbury, John A. Nienaber, Mindy J. Spiehs

Estimation of Soil Moisture from Remote Sensing Data and Cokriging..................cc.cccooii 889
Youfang Liu, Moe Momayez, Daogin Tong



SPECIAL SESSION — AGRICULTURAL GEOPHYSICS -2

Ground-penetrating Radar Soil Suitability Maps............cccocoviiiiiiiiii e 895
James Doolittle, Robert Dobos, Sharon Waltman, Ellis Benham, Wes Tuttle, Steve Peaslee

Current Applications of GPR in Forest Research..................ccccooooiiiiic 904
John Butnor, Kurt Johnsen, Lisa Samuelson, Michele Pruyn

Estimating Layered-earth Conductivity and Thickness with Multiple-array
Electromagnetic INStruments .................occooiiiiiiii 914
Richard S. Taylor, J. Scott Holladay

Electro-Geophysical Methods for Soil Survey of Agricultural Lands................ccccooiniiniininninne 922
Anatoly I. Pozdnyakov, Larisa Golovko

Assessment of Agricultural Drainage Pipe Conditions Using Ground Penetrating Radar ...................... 932
Barry Allred, J. David Redman

SPECIAL SESSION — CAVITIES AND TUNNELS

Seismic Measurements for Detecting Underground Highcontrast Voids...............cccocooviiniiiiiiniiicnnns 948
Craig J. Hickey, Douglas R. Schmitt, James M. Sabatier, Grey Riddle

Detecting Tunnels and Underground Facilities Using Diffracted P-waves................ccccooniiiiiiiinnninnn 956
Shelby L. Walters, Richards D. Miller, Don W. Steeples, Jianghai Xia, Chong Zeng

Seismic Prediction Ahead of Tunnel Constructions Using Tunnel Surface-wave................c..ccooeiiiinnins 962
Stefan Jetschny, Denise De Nil, Thomas Bohlen

Geophysics and Caving: an Example from the Apuan Alps ..., 968
Diego Arosio, Stefano Garanzini, Luigi Zanzi

SPECIAL SESSION — GEOPHYSICAL APPLICATIONS TO WATER SUPPLY

Humanitarian Engineering: Groundwater Investigation for St. Denis Secondary School,
Makondo, Uganda ..o 977
John M. Jackson, Catherine K. Skokan, David R. Munoz

WALET FOT P@ACE .......eiiiiiiiiii ittt ettt b e b bt e b e e e b b e e abe e et b e e nbe e e nbbeenbeeentbeenbee et 984
John T. Ong, Merlie B. Mendoza, Ferdinand G. Jovita, Benjamin C. Orpilla, Dan Ferdinand D.
Fernandez, Genevieve Rose H. Lorenzo, Nasif K. Dambong, Khadija Sangkula-Sakaran, Ronald N.
Choy, Sherden Nino Y. Uy, Shayne C. Fajutagana, Jan L. E. Favila

Integrated Geophysical and Satellite Imagery Mapping for Groundwater Assessment in a
Geological Transition Zone in Southwestern Nigeria ..............ccccooiviiiiiiiiiiii e 996
Abel Idowu Olayinka, Olawale Olakunle Osinowo

High Resolution Resistivity Mapping of Subsurface Controls on Acid Rock Drainage at an
ACEIVE IMIIIE SHEE.......o.viieiiiiiiieiiee ettt et b b bttt s e e h bt e bt e st e s e e e e r et r e bt e eneas 1007
Danney R. Glaser 11, James B. Fink, Robert M. St. Louis, Ronald S. Bell

Examining Submarine Ground-water Discharge Into Simpson Bay, Alaska with Electrical
Resistivity and Radon ... 1017
Peter W. Swarzenski, Tim M. Dellapenna, Chris D. Reich, Christian J. Noll IV

URBAN AND ARCHAEOLOGICAL GEOPHYSICS APPLICATIONS

Mapping Top-of-bedrock and Soft-soil Zones Beneath High-traffic Areas Using 2D REMI................. 1027
Phil Sirles, J. B. Shawver, Satish Pullammanappallil, Zoran Batchko




Seismic Reflection Imaging in Urban Settings................cccocooiiiiiiiiii e 1043
Peter J. Hutchinson, Bryan J. Teschke, J. Michael King

Geophysical Mapping of an Entire Municipal Cemetery .................cccocooiiiiiiiin 1051
Keith J. Sjostrom, Kenneth J. Ryerson, James Watson, Douglas Bock, Dan Rush

Reconstruction of Lost Burial Plots Records with Ground Penetrating Radar .................cccccoccoeen 1061
Cameron S. Ross, Miguel Merino, Laura Sherrod

Geophysical Investigations of the Archaeological Resources at the Powell Stage Station...................... 1070
Hollie K. Gilbert, Julie B. Braun, Gail Heath, Brenda R. Pace, Clark Scott

UXO /MEC

Empirically Derived Response Varibility for Munitions Items Using EM61 Towed Arrays................. 1080
Darrell Hall, Harry Wagner

Analysis of Variables for Detection of Mec in Diverse Environments and Conditions......................... 1091
Harry Wagner, Brian Brunette, Richard Perry, Darrell Hall

The Alltem UXO Detection and Discrimination System, MK2 ...............c.ocoviiiiiiinni 1102
Theodore H. Asch, David L. Wright, Craig W. Moulton, Paul Wigton, Trevor P. Irons, Robert
Bracken, David V. Smith, Misac N. Nabighian

Localized Mapping of EMI Sensor Data with an Inertial Measurement Unit for Buried
Object ClasSHICAtION ..o 1116
B. Barrow, Stanley Radzevicius

The Application of Induced Polarization Techniques to Detect Metal-bearing Offshore
Anthropogenic Waste and Unexploded Ordnance.................ccooveiieiiniinienieneeee e 1123
Jeff Wynn, Will Roberts

Author Index





