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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

December 9, 1994

Mr. Ronald Milner, Associate Director
for Program Management and Integration
Office of Civilian Radioactive
Waste Management
U.S. Department of Energy, RW 30
1000 Independence Avenue SW
Washington, D.C. 20585

SUBJECT: SUMMARY OF THE TECHNICAL EXCHANGE ON THERMAL-MECHANICAL-
HYDROLOGICAL-CHEMICAL COUPLED PROCESSES, NOVEMBER 9, 1994.

Dear Mr. Milner:

The purpose of this letter is to transmit the summary for the November 9,
1994, U.S. Nuclear Regulatory Commission/U.S. Department of Energy (DOE)
technical exchange on Thermal-Mechanical-Hydrological-Chemical (TMHC) coupled
processes. The technical exchange was also attended by representatives of the
State of Nevada, Nye, and Clark Counties, Nevada. The purpose of the
technical exchange was to discuss DOE’s plans for demonstrating compliance
with the regulatory requirements of considering the TMHC coupled effects in
the design of HLW repository.

After presentations by M. Nataraja and A. Chowdhury on NRC’s regulatory
overview of THHC considerations in the repository design, and by A. Simmons on
DOE’s approach to demonstrating compliance with the 10 CFR 60 requirements,
the technical exchange included presentations on the ongoing and planned work
on the TMHC coupled processes by Lawrence Livermore National Laboratory and
Sandia National Laboratory personnel. In addition to commenting and
discussing during the presentations, the participants took part in discussions
during the closing remarks session. There was free exchange of information on
DOE’s approach in understanding the role of TMHC coupled processes in
repository design and in demonstrating compliance with the regulations. A
brief summary of the technical exchange meeting is enclosed.
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If you have any questions regarding this letter, or the technical exchange
summary, please contact Banad Jagannath of my staff at (301) 415 6653.

Sincerely,

Michael J. Bell, Chief

Engineering and Geosciences Branch

Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

Loux, State of Nevada

Meder, Nevada Legislative Counsel Bureau
Nelson, YMPO

Murphy, Nye County, NV

Baughman, Lincoln County, NV
Bechtel, Clark County, NV

. Weigel, GAO

Niedzielski-Eichner, Nye County, NV
Mettam, Inyo County, CA

Poe, Mineral County, NV

Mariani, White Pine County, NV
Williams, Lander County, NV -
Fiorenzi, Eureka County, NV
Hoffman, Esmeralda County, NV
Schank, Churchill County, NV
Bradshaw, Nye County, NV

Barnard, NWTRB

Holden, NCAI

Lowery, NIEC

. Brocoum, YMPO
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SUMMARY OF U.S. NUCLEAR REGULATORY COMMISSION AND
U.S. DEPARTMENT OF ENERGY TECHNICAL EXCHANGE ON
COUPLED THERMAL-MECHANICAL-HYDROLOGICAL-CHEMICAL PROCESSES

On November 9, 1994, representatives of the U.S. Nuclear Regulatory
Commission, the U.S. Department of Energy (DOE), the State of Nevada Nuclear
HWaste Project office, Nye, and Clark Counties, Nevada, participated in a
technical exchange on Thermal-Mechanical-Hydrological-Chemical (TMHC) coupled
processes at the Yucca Mountain, Nevada. The list of attendees and the
technical exchange agenda are included as Attachments 1 and 2 to this summary.
Copies of presenter’s handouts are included as Attachment 3. Technical
presenters included representatives from NRC, Center for Nuclear Regulatory
Analyses of Southwest Research Institute (CNWRA), DOE, Lawrence Livermore
National Laboratory (LLNL), and Sandia National Laboratory (SHNL).

Mysore S. Nataraja (NRC) presented a brief overview of the regulatory bases
for consideration of the TMHC processes and an acceptable procedure for
demonstrating compliance in the license application. A. Chowdhury (CNWRA)
presented a brief overview of the ongoing work at the CNWRA on TMHC coupling
processes. CNWRA products are published as either NRC NUREGs or CNWRA
reports. DOE participants were aware of NUREGs, but many were not aware of
CNWRA reports and wanted to be on the distribution 1ist. Michael J. Bell
(NRC) and A. Chowdhury, stated that DOE is on the distribution 1ist for CNWRA
reports, and they agreed to provide a copy of CNWRA report distribution list
to Chris Einberg (DOE) for his information on who gets the CNWRA reports in
DOE. Distribution 1ist for CNWRA reports is included as Attachment 4, to this
summary report.

Ardyth Simmons (DOE) presented an overview of DOE’s approach to demonstrating
compliance with regulations requiring consideration of TMHC coupling
processes. DOE’s approach is an iterative process encompassing available
predictive models, predictive models under development, sensitivity analyses
and bounding analyses on the effects of thermal load on the performance of the
repository, performance confirmation testing, and phased approach to
Ticensing. The DOE presentation reflected the NRC staff technical positions
presented earlier by M. Nataraja and showed DOE was considering them in
conducting its program.

Dale Wilder of LLNL presented DOE’s testing plans, goals, and intended use of
testing results for understanding the TMHC coupled processes. He talked about
different scales of testing, both time and size, mechanistic and total system
integration models, characterization tests, and experience gained from tests
conducted at Climax site and G-tunnel at the Nevada Test Site, Nevada.

Wunan Lin of LLNL presented DOE’s plans for the Large Block Test (LBT) at the
Fran Ridge Site. The LBT project includes laboratory tests on small blocks
and a field test on“a large block to obtain an improved understanding of the
mechanistic aspects of the TMHC coupled processes. The experience and data
gained would be used in the in situ field tests planned in the Exploratory
Studies Facility (ESF). This is a multi-year project and its scope and
schedule will depend on DOE budget constraints.

Thomas Buscheck of LLNL talked about preliminary analysis and testing of
coupled thermo-hydrological processes which operate within a heat-driven flow
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regime and a heat-altered property regime. The results of preliminary studies
on the coupled effects of thermal load density, buoyant gas-phase convection,
heterogeneity of heat load distribution and hydrological properties, and
repository depth below ground surface were presented. Future studies include
investigation of THC and THM coupled effects.

William Glassley (LLNL) presented his ongoing work on the geochemical aspects
of coupled hydro-geochemical processes including determination of chemical
characteristics of water that may come in contact with the waste package and
the hydro-geochemical properties of the near-field system.

Bruce Robinson (LANL) presented his work on geochemical modeling to assess the
importance of rock-water interaction on thermohydrologic behavior.

Preliminary results indicate that regions of dissolution and precipitation
depend on the thermohydrologic conditions, and mineral deposition in the
boiling region may extend the dry-out region in the rock mass.

Stephen Blair (LLNL) presented experimental and modeling work on geomechanical
aspects of TMHC coupled processes. Data and experience gained from small-
block tests in the laboratory are expected to provide input for the Large
Block Test at Fran Ridge. Predictions by models are expected to be compared
with the observed results in the laboratory and field experiments.

John Pott of SNL presented proposed field experiments associated with coupled
processes. SNL plans to perform preliminary laboratory tests to provide data
needed to design and conduct field experiments in the ESF. Planned heater
tests in the ESF are Axisymmetric Heater experiment, Heated Block experiment,
and Heated drift experiment. The data from the planned experiments will
provide information on the thermal, mechanical, and hydrological response at
the rock mass scale. DOE’s planned approach to site characterization may
zeqzire some changes in the scope and schedule of some of the in situ heater
ests.

There were no closing remarks from the State of Nevada Nuclear Waste Project
Office, Nye, and Clark Counties, Nevada. The NRC participants stated that the
technical exchange provided an opportunity to understand DOE’s approach to the
TMHC coupled processes and the presentations from several investigators were
very useful. As there were so many tests being conducted by different groups,
NRC staff observed that it would be desirable, if a future presentation
indicated how these different testing programs are integrated and how each
test would provide data or input to demonstrating compliance with 10 CFR 60
requirements. In closing, the DOE thanked the participants for their input
and discussion duriqg\the technical exchange.

‘;;é%ge ﬁatarjiz?:%ft‘;:;;j—Mgr. Christian Einberg Ci 3

Engineering and Geosciences Branch Regulatory Integration Branch Pivision
Division of Waste Management Office of Civilian Radioactive
Office of Nuclear Material Haste Management

Safety and Safeguards U.S. Department of Energy

U.S. Nuclear Regulatory Commission
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DOE-NRC TECHNICAL EXCHANGE DRAFT AGENDA
FIELD HEATER EXPERIMENTS ASSOCIATED WITH COUPLED
THERMAL/HYDROLOGIC/MECHANICAL/CHEMICAL (THMC) PROCESSES

November 9, 1994 Las Vegas, Bank of America Building, Room 450
SCHEDULE TOPICS PRESENTER
8:00am Opening Remarks DOE/NRC
8:15 Regulatory Bases for Evaluating NRC

THMC Processes
9:00 DOE’s Approach to Coupled THMC Processes DOE
- THMC Processes Requirements
- THMC Study Program
9:45 BREAK

10:00 Testing Plans & Goals, and the Intended DOE
Use of Testing Results

12-00 Lessons-Learned from Tests in G-Tunnel DOE
and the Climax Facility.

11:45pm LUNCH

1:00 Fran Ridge Large Block Experiment and DOE
Exploratory Studies Facility Engineered
Barrier System Field Test

2:45 BREAK
3:00 Status of Coupling Approaches DOE
5:00 Closing Remarks | DOE/NRC
State of NV
AUG

S:15 Adjourn
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STATUS OF COUPLING APPROACHES
Analysis and Testing of Heat-Driven Coupled

ProcessSes: FRen RGE LARGE BLote ExPeaeEwT AND
ESEEBRS Flew? TEST

Hydrologic Effects - Tom Buscheck, LINL
Geochemical Effects - Bill Glassley, LINL

Status of Coupled Thermohydrologic-
Geochemical Modeling - Bruce Robinso
LANL |

Geomechanical Effects - Steve Blair,
LINL

Field Experiments Associated with Coupled
THMC Processes - John Pott, SNL



ATTACHMENT 3

THE FPRESENTATION HANDOUTS WERE AVAILABLE TO ALL THE
PARTICIPANTS DURING THE TECHNICAL EXCHANGE. BECAUSE OF ITS
VOLUME COPIES OF THE HANDOUTS ARE NOT ATTACHED TO THIS TRIP
REPORT, BUT THEY ARE AVAILABLE WITH THE STAFF FOR ANY ONE
INTERESTED IN REVIEWING THEM.
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STANDARD DISTRIBUTION LIST FOR CNWRA REPORTS
WHICH HAVE BEEN RELEASED TO THE NRC PUBLIC DOCUMENT ROOM

AECL RESEARCH

ATTN: David Shoesmith
Whiteshell Research Establishment
Pinaga, Manitoba ROE 1LO
CANADA

J.F.T. AGAPITO & ASSOCIATES, INC.
ATTN: Dr. Mike Hardy

715 Horizon Drive, Suite 340

Grand Junction, CO 818506

ARGONNE NATIONAL LABORATORY
ATTN: William J. Shack )

Materials Science and Techriology Division
Building 212 P.A.

Argonne, IL 60439

B&W FUEL COMPANY
ATTN: David Stahl

101 Convention Center
Las Vegas, NV 89109

BATTELLE COLUMBUS LABORATORIES
505 King Street
Columbus, OH 43201

BATTELLE PACIFIC NORTHWEST
LABORATORIES
ATTN: P.M. Doctor
P. Eslinger
Battelle Blvd.
Richland, WA 99352

Prof. Barry H. G. Brady

Dept. of Mining & Matallurgical Engineering
University of Queensland

Brisbane, Queensland 4072

AUSTRALIA

Dr. John D. Bredehoeft
Water Resources Division
US Geological Survey
Menlo Park, CA 94025

Adrian Brown
155 S. Madison St., Suite 302
Denver, CO 80209-3014

COLORADO SCHOOL OF MINES
ATTN: Dr. Levent Ozdemir, Director
Earth Mechanics Institute

Golden, CO 80401

COLUMBIA UNIVERSITY
ATTN: Kunsoo Kim

809 Seeley W. Mudd
New York, NY 10027

CORTEST COLUMBUS TECHNOLOGIES
ATTN: John A. Beavers

2704 Sawbury Blvd.

Columbus, OH 43085

Dr. Jaak J. K. Daemen
2620 Pioneer Drive
Reno, NV 89509

DEFENSE NUCLEAR AGENCY
ATTN: Dr. Paul Senseny
6801 Telegraph Road
Alexandra, VA 22310

ELECTRIC POWER RESEARCH INSTITUTE
ATTN: Robert A. Shaw
High level Waste & Spent Fuel Storage

: 3412 Hillview Ave.

Palo Alto, CA 94303

GRAM, INC.

ATTN: D.A. Zimmerman
1708 Moon NE
Albuquerque, NM 87111

INTERA Inc.

Suite #300

6850 Austin Center Blvd.
Austin, TX 78731



INTERA, Inc

ATTN: Jerry A. McNeish
14900 Landmark Blvd.
Suite 365

Dallas, TX 75240

INSTITUTE OF DECISION SCIENCES
University Plaza
Atlanta, GA 30303

ITASCA CONSULTING GROUP, INC.
ATTN: John Markham

Thresher Square East

708 S. Third Street, Suite 310
Minneapolis, MN 55415

LAWRENCE BERKELEY LABORATORY
One Cyclotron Road
ATTN: J. Apps
T. N. Narasimhan
K. Pruess
C. F. Tsang
J. Wang
Berkeley, CA 94720

LAWRENCE LIVERMORE HNATIONAL
LABORATORY
ATTN: Willis E. Clarke
Chin Fu Tsang
P.O Box 808
Livermore, CA 94551

LAWRENCE LIVERMORE NATIONAL
LABORATORY

University of California

Earth Sciences Department

ATTN: Lawrence Ramspott

P.O. Box 808

Livermore, CA 9845501

LAWRENCE LIVERMORE NATIONAL
LABORATORY
ATTN: T. Buscheck
J. Nitao
P.O. Box 808
Livermore, CA 94551

VS
e

LAWRENCE LIVERMORE NATIONAL
LABORATORY
ATTN: Edward N.C. Dalder
Materials Engrg & Mechanics Sec
Mfg & Materials Engrg Div
P.O. Box 808
Livermore, CA 94551-9900

LOS ALAMOS NATIONAL LABORATORY
Earth Sciences Division
Los Alamos, NM 87545

MIT

Ralph Parsons Laboratory
Dept of Civil Engineering
ATTN: L. Gelhar
Cambridge, MA 02130

Dr. Dade W. Moeller
147 River Island Road
New Bern, NC 28562

NATIONAL ACADEMY OF SCIENCES
ATTN: Dr. Peter B. Meyers.

Staff Director

Committee on Radioactive

Waste Management

2101 Constitution Avenue
Washington, DC 20418

NATIONAL TECHNICAL INFORMATION
SERVICE (NTIS)

U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161

NEW MEXICO INSTITUTE OF MINING
AND TECHNOLOGY

Dept. of Geosciences

ATTN: J. Wilson

Socorro, NM 87801

NEW MEXICO TECH
Department of Geoscience
ATTN: A. Gutjahr
Socorro, NM 87801
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OAK RIDGE NATIONAL LABORATORY
ATTN: T.F. Lomenick

Box 2009

Oak Ridge, TN 37831

OHIO STATE UNIVERSITY
ATTN: Paul Shewmon

Dept. of Materials Science and
Engineering

116 West 19th Ave.
Columbus, OH 43210

PENNSYLVANIA STATE UNIVERSITY
ATTN: Prof. Z. T. Bieniawski

122 Mineral Sciences Bldg.
University Park, PA 16802

PENNSYLVANIA STATE UNIVERSITY
Materials Rasearch Laboratory

ATTN: Della Roy

University Park, PA 16802

PENNSYLVANIA STATE UNIVERSITY
ATTN: Dr. Theodor Krauthammer
Department of Civil Engineering

212 Scaket Building

University Park, PA 16802

PENNSYLVANIA STATE UNIVERSITY
ATTN: Prof. Digby D. MacDonald
Center for Advanced Materials

517 Deike Building

University Park, PA 16802-2714

RE/SPEC, INC.
P.O. Box 725
Rapid City, SD 57709

RICE UNIVERSITY

Department of Geology and Geophysics
ATTN: Dr. William P. Leeman

Houston, TX 77251

SAIC

ATTN: George Dymmel
101 Convention Center Dr.
Las Vegas, NV 89109
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SANDIA NATIONAL LABORATORY
ATTN: P.A. Davis
T. O. Hunter
M. G. Marietta
P.O. Box 5800
Albuquerque, NM 87185-5800

SANDIA NATIONAL LABORATORY
ATTN: Glenda Sweett

NWM Library

MS 1330 (NWM)

P.0O. Box 5800

Albuquerque, NM 87185-5800

SAVANNAHR RIVER LABORATORY
ATTN: N. Bibler
Aiken, SC 29801

Prof. Roger W. Staehle
22 Red Fox Road
North Oaks, MN 55127

TEXAS A&M UNIVERSITY
Center on Tectonophysics
College Station, TX 77840

TEXAS A&M UNIVERSITY
Department of Geology
ATTN: P.A. Domenico
College Station, TX 77840

TEXAS A&M UNIVERSITY
ATTN: Dr. Loren D. Lutes
College Station, TX 77840

U.S. DEFENSE NUCLEAR FACILITIES SAFETY

BOARD

ATTN: Dermot Winters
Suite 675

600 E Street NW
Washington, DC 20004
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U. S. DEPARTMENT OF ENERGY, 785 DOE Place
Office of Civilian Radioactive Waste Idaho Falls, ID 83402
Management
ATTN: Deputy Director, RW-2 U. S. DEPARTMENT OF ENERGY
Associate Director, RW-10 Savannah River Operations Office
Office of Program Administration Defense Waste Processing Facility Project
and Resources Management Office
Associate Director, RW-20 ATTN: W, D. Pearson
Office of Facilities Siting P.O. Box A
and Development Aiken, SC 29802
Associate Director, RW-20
Office of Systems Integration *sU. S. DEPARTMENT OF ENERGY
and Regulations Advisory Committee on Nuclear
Associate Director, RW-30 Facility Safety
Office of External Relations ATTN: Merritt E. Langston, AC21
end Policy Washington, DC 20585
Forrestal Building
Washington, DC 20585 U. S. DEPARTMENT OF ENERGY
Office of Environmental Restoration
U. S. DEPARTMENT OF ENERGY and Waste Management
WIPP Project Office (Carlsbad) Washington, DC 20585
ATTN: A. Hunt
P.O. Box 3080 U. S. DEPARTMENT OF ENERGY
Carlsbad, NM 88221 Office of Environment, Safety, and
Health
U. S. DEPARTMENT OF ENERGY ATTN: Raymond P. Berube, EH-20
Research & Waste Management Division Washington, DC 20585
ATTN: Director
P.O. Box E U. S. DEPARTMENT OF ENERGY
Oak Ridge, TN 37831 Nevada Operations Office
2752 S. Highland Drive
U. S. DEPARTMENT OF ENERGY Las Vegas, NV 87183-8518
Richland Operations Office
Nuclear Fuel Cycle & Production U. S. ENVIRONMENTAL PROTECTION
" Division AGENCY
ATTN: R.E. Gerton ATTN: Ray Clark
P.O. Box 500 Margo Oge
Richland, WA 99352 Office of Radiation Programs (ANR-460)

Washington, DC 20460
U. S. DEPARTMENT OF ENERGY

Office of Environment, Safety and Health U. S. GEOLOGICAL SURVEY
ATTN: Ray Pelletier, EH-231 ATTN: R. Snyder
Washington, DC 20585 MS913, Box 25046

Denver Federal Center
U. S. DEPARTMENT OF ENERGY Denver, CO 80225

ldaho Operations Office
Fuels Processing and Waste Management
Division
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U. S. GEOLOGICAL SURVEY
ATTN: Dr. Art McGarr

345 Middlefield Road, MS/977
Melno Park, CA 94025

U.S. NATIONAL COMMITTEE FOR ROCK
MECHANICS

ATTN: Mr. Peter H. Smeallie, Director

2101 Constitution Avenue

Washington, DC 20418

U.S. NUCLEAR WASTE TECHNICAL REVIEW
BOARD

ATTN: Dr. William Barnard

Suite 910

1100 Wilson Bivd. L

Arlington, VA 22209-2297*"

UNIVERSITY OF ARIZONA
Dept. of Hydrology and Water Resources
ATTN: D. Evans
S. Neuman
R. Bassett
Tucson, AZ 85721

UNIVERSITY OF ARIZONA

ATTN: J. G. McCray

Department of Nuclear Engineering
Tucson, AZ 85721

UNIVERSITY OF FLORIDA

ATTN: Prof. Ellis D. Verink, Jr.

Dept. of Materials Science and Engineering
Gainesville, FL 32611

UNIVERSITY OF MINNESOTA

ATTN: Dr. Charles Fairhurst, Chairman
Department of Civil and

Mineral Engineering

600 Pillsbury Dr. SE

Minneapolis, MN 55455

UNIVERSITY OF NEW MEXICO
Department of Geology

ATTN: Dr. Rodney C. Ewing
200 Yale, NE

Albuquerque, NM 87131

Vo
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UNIVERSITY OF TENNESSEE

ATTN: Dr. Robert D. Hatcher, Jr.
Department of Geological Sciences
Knoxville, TX 37996-1410

UNIVERSITY OF TEXAS-AUSTIN
ATTN: Andrew Whinston, Ph.D.
MSIS Department

CBA 5-202

Austin, TX 78712

UNIVERSITY OF TEXAS-AUSTIN
Bureau of Economic Geology
ATTN: Director

Austin, TX 78712

UNIVERSITY OF TEXAS-AUSTIN
Department of Geological Sciences
ATTN: Dr. John M. Sharp, Jr.
Austin, TX 78712

UNIVERSITY OF TEXAS-SAN ANTONIO
Division of Earth and Physical Sciences
Geology Program

ATTN: Dr. Robert K. Smith

San Antonio, TX 78285-0663

UNIVERSITY OF TEXAS-EL PASO
Department of Geological Sciences
ATTN: Philip C. Goodell

El Paso, TX 79968-0555

UNIVERSITY OF WASHINGTON
ATTN: Brian Mar, Professor

 Department of Civil Engineering

Mail Stop SX10
Seattle, WA 98195

WESTINGHOUSE HANFORD CO.
ATTN: T. W. Woods

P.O. Box 1970 (LO-14)

Richland, WA 939352

NSRRC MEMBERS

Dr. Fred J. Molz

Department of Civil Engineering
Auburn University

Auburn, AL 36849



Dr. Richard C. Vogel
3432 Stoneridge Court
Calabasas, CA 91302

Mr. Edwin E. Kintner
Bradley Hill Road
P.O. Box 682
Norwich, VT 05055

Herbert S. Isbin
2815 Monterey Parkway
St. Louis Park, MN 55416

U.S. NRC COMMISSION
Chairman lvan Selin

‘OWFN, Mail Stop 16-G-15

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Commissioner Kenneth Rogers
OWFN, Mail Stop 16-G-15

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Commissioner Gail E. de Planque
OWFN, Mail Stop 16-G-15

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Seth M. Coplan

OWFN, Mail Stop 16-G-15

U.S. Nuclear Regulatory Commission
Washington, DC 20555

ACNW MEMBERS*

(MAIL ALL ACNW MEMBER'S COPIES TO):*
Mr. Richard Major*®

ACNW

U.S. Nuclear Regulatory Commission

TWFN Mail Stop T-2-E26

Washington, DC 205556

Mr. Georgio N. Gnugnoli*

ACNW

U.S. Nuclear Regulatory Commission
TWFN Mail Stop T-2-E26
Washington, DC 20558

v
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Dr. William J. Hinze, Professor*

Department of Earth & Atmospheric Sciences
Purdus University '

West Lafeyette, IN 47907

Dr. Paul W. Pomeroy*

Research Seismologist and President
Roundout Associates, Inc.

P.O. Box 224

Stone Ridge, NY 12484

Dr. Martin J. Steindler®

Sr. Chemist/Sr. Technical Advisor
Chemical Technology Division
Argonne National Laboratory
Bldg. 205

9700 South Cass Avenue
Argonne, IL 60439

B. John Garrick*

PLG Inc.

4590 McArthur Blvd, Suite 400
Nswport Beach, CA 92660-2027

CNWRA ADVISORY BOARD MEMBERS **

Dr. Pater T. Flawn**
3718 Bridle Path
Austin, TX 78703

Mr. Francis P. Cotter, Esq.**
62 Tifton Way, North
Ponte Vedra Beach, FL 32082

Dr. Guy McBride, Jr.**
Colorado School of Mines
1811 Elm Strest

Golden, CO 80401

Maj. Gen. Andrew P. Rollins, Jr.**
7510 W. Northwest Hwy. #7
Dallas, TX 75225

Dr. Dale F. Stein**
6387 E. Placita Devina
Tucson, AZ 85715



FOREIGN COMPANIES
AUSTRALIA

AUSTRALIAN NUCLEAR SCIENCE AND
TECHNOLOGY

ATTN: P. Dverden

Private Mail Bag 1

New lllawarra Road, Lucas Heights

Menai, NSW AUSTRALIA 2234

BELGIUM

STUDIECENTRUM VOOR KERNENERGIE
Centre D’Energie Nucleaire

ATTN: Mr. A. Bonne/J. Marivoet
SCK/CEN

Boeretang 200

B-2400 Mot

BELGIUM

CANADA

ATOMIC ENERGY OF CANADA, LTD.
Whiteshell Research Estab.
ATTN: John Tait
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