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Transmitted with this letter are trip reports for the two meet-
ings:

(1) NNWSI Review Meeting at Las Vegas, Nevada, on
16-18 September 1985; and

(2) "International Symposium on Coupled Processes
Affecting the Performance of a Nuclear Waste
Repository” at Lawrence Berkeley Laboratories,

18-20 September 1985.

Please call me if you have any questions concerning these reports.

Sincerely,

Program Manager

cc: J. Greeves, Engineering Branch
Office of the Director, NMSS
E. Wiggins, Division of Contracts
Document Control Room
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ITASCA TRIP REPORT

DATE: 16-18 September 1985

LOCATION: NRC Field Office
Las Vegas, Nevada

PURPOSE: NNWSI Review Meeting

ATTENDEES: P. Aamodt (Los Alamos National Laboratory)
S. Bhathacharya (Engineering International, Inc.)
J. Daemen (Itasca Consulting Group, Inc.)
D. Gupta (NRC Site Representative)
K. Hanna (U.S. Bureau of Mines)
D. Irby (U.S. Department of Energy - Nevada)
P. Prestholt (NRC Site Representative)
D. Tiktinsky (NRC Site Representative)

PREPARED BY: J. Daemen

Summary — The review meeting was attended at the request of NRC,
WMEG. The main focus of the meeting was a broad-ranging overview
of available documents describing tests which DOE-Nevada intends
to perform at the Yucca Mountain Exploratory Shaft Test Facility.
Although time limitations did not allow a detailed review of the
extensive testing program, on which a wealth of information is
available, the meeting provided an excellent opportunity for the
NRC team to gain an overall perspective on the tests planned, on
the rationale behind the tests, on the objectives to be accom-
plished by the tests, and the experimental implementation to be
used.

An informal but wide-ranging and highly informative briefing on ES
status and plans was given by Paul L. Aamodt, of Los Alamos National
Laboratories, in the presence of Dennis H. Irby, of DOE - Nevada.

Roge D.'Hart
Program Manager
8 October 1985
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COST BREAKQUT

Time

Jaak Daemen

Actual Expenses

Travel

Lodging

Meals

24 hours @ $55.00/hr

Airfare - Daemen

2 nights - Daemen
($40.66/night)

9/16 - Daemen
9/17 - Daemen
9/18 - Daemen

$ 1,320.00

118.00

81.32

21.45
21.00
21.00

$ 262.77
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ITASCA TRIP REPORT

DATES: 18 - 20 September 1985

LOCATION: Lawrence-Berkeley Laboratory
University of California
Berkeley, California

PURPOSE: International Symposium on Coupled Processes
Affecting the Performance of a Nuclear Waste
Repository

ITASCA

ATTENDEE: R. Hart (a list of all attendees is included
as Attach. 1)

Summary — This symposium provided a forum for scientists and engi-
neers to discuss their research and assess the state of the current
knowledge of problems posed by the coupling of physical and chemical
processes related to the performance of nuclear waste repositories
in geologic formations. The symposium was sponsored by the Office
of Civilian Waste Management of the U.S. Department of Energy, the
Office of Nuclear Regulatory Research of the U.S. Nuclear Regulatory
Commission, in co-operation with the OECD Nuclear Energy Agency and
the Commission of the European Communities. A copy of the symposium
program is attached (Attach. 2).

This symposium was an excellent time to gain background on the nuclear
waste isolation programs outside the United States. Overviews were
presented for French, Swedish, Canadian, Belgian, and Swiss programs.
In addition, field testing plans were presented by all three of the
U.S. programs (NNSWI, BWIP, and SRPO).

During the first day of the symposium, reviews of current field pro-
jects were presented by investigators both inside and outside the
U.S. Noticeably missing from the presentations (particularly those
given by DOE representatives for the three U.S. programs) was any
reference to field investigations of coupled processes.

During the second day, overviews were presented on coupled processes
with emphasis on geohydrology, geomechanics, and geochemistry. This
was followed by general reviews of all contributed papers.

Of the presentations given, in my opinion, the most provocative
question was raised by G. de Marsily of Ecoles des Mines, Paris.

He posed the question "Will the waste disposal decision wait for

the testing of effects of coupled processes?" In his opinion, there
are three factors affecting this question:

ITASCA



(1)
(2)

(3)

"Some coupled processes are not minor—but synergistic.

Time is not running out, and an economic coupled test
in the field can be performed.

Problems have occurred to warrant such testing—e.g.,
Rocky Mountain Arsenal.

On the final day of the symposium, the meeting was opened to general
discussion and questions. I believe the real concerns were aired on
this last day. A principal concern was the issue of model validation.

Some of

the guestions raised were:

Have models been validated for evaluating coupled pro-
cesses?

What aspects of the model should be validated? Have
these aspects been weighted with respect to priority?

At what threshold level should a model be considered
to be validated?

On the final afternoon, a panel discussion was held by several recog-
nized authorities in the areas of geohydrology, geomechanics, and
geochemistry. A summary of the most thought-provoking comments raised
by the panel members is given below.

cC.

Fairhurst Concern should be given to public credibil-

K.

ity of results presented from coupled pro-
cess evaluations.

Kovari ' A concerted effort should be made to improve

flow of information between all levels of

the nuclear waste isolation program. Large-

scale coupled testing should not be conducted
until all available information is collected

and evaluated.

P. Newman Large-scale permeability tests should be

P.

carefully evaluated for effects of lower
permeability induced by stress-concentration
around the excavation. Flow rates based on
flow into a large excavation may not indicate
the actual permeability of the rock mass.

A. Witherspoon

The field experiment at WIPP, 20 years af-
ter the Project Salt Vault Experiment, should
be carefully investigated for new information
on coupled processes.
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A primary topic of the symposium, particularly emphasized on the
last day, was whether or not large-scale coupled field tests are
needed for coupled model validation. A case for large-scale tests
was presented principally by LBL, led by Dr. Witherspoon. The pri-
mary concerns in these tests are the expense and long time-frame
required. In my opinion, a strong enough case was not presented
for the usefulness of the tests. It is not obvious that the tests,
once completed, would provide significant new information on the
effect of coupled processes. It appears to me that these scien-
tists have not taken advantage of the numerical techniques presently
available to assess the relevance of tests of various coupled pro-
cesses. Numerical experiments could be performed to provide in-
sight for designing large-scale tests and estimating the conditions
for which effects of coupling processes may be important. Work in
this regard was not presented and, apparently, has not been per-
formed.

An important issue was raised by Professor Pigford, who suggested
that coupled process assessment in a repository environment should
be performed using a systems analysis approach. This analysis
should provide a basis for incorporating all available information
and for identifying areas where information is lacking. There is

a specific need to show why a coupled process is important in the
overall repository performance. Prof. Pigford cited, as an example,
his disbelief that the permeability of basalt immediately around the
emplaced waste is an important parameter in the evaluation of re-
pository performance for BWIP. He does not believe that a near-
field analysis of this parameter whould be of concern in the eval-
uation process. Through a systems analysis procedure, parameters
such as permeability should be assessed and weighed for importance
based on available information.

It is my opinion that this was the most sensible point raised at
the symposium because it specifically addressed the question of
defining the importance of coupled processes. The general theme
of the majority of the presentations centered on the work of the
individual presenters, and attempts to put the work into a general
perspective for dealing with coupled processes were not successful.
I did not feel that, by the end of the symposium, any consensus
was reached on an approach to evaluate coupled processes affecting
the performance of a repository.

A final report on this symposium will be prepared by LBL.

@m@/ﬂ/y

Rogeg D. Hart
Program Manager
7 October 1985
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COST BREAKOUT

Labor

R. Hart

Actual Expenses

Travel

Lodging

Meals

Registration

30 hrs @ $44.96/hr

Airfare (MSP - SFO)
Taxi

4 nights @ $60.50/night

9/17
9/18
9/19
9/20

$ 1,348.80

390.00
20.00

242.00
10.65
13.50
14.59
17.00

75.00

$ 782.74
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Dr. Kjell A. Andersson

Swedish Nuclear Power Inspectorate
Box 27106 }

S-10252 Stockholm

Sweden

8-635560

Robert W. Andrews
Intera Technologies
6850 Austin Center Blvd.
Austin, TX 78731

(512) 346-2000

Mick Apted
Pacific Northwest Lab. (PNL)
Richland, WA 99352

(509) 375-2156

Randy C. Arthur

Rockwell Hanford Operations BWI1P
P.0. Box 800

3000 Area/HSIII

Richland, WA 99352

(509) 376-7715

Ahmad Badie

Parsons Brinckerhoss
1625 Van Ness Avenue
San Francisco, CA 94109

(415) 268-6303

L. H. Baetsle

SCK/CEM Belgian Nuclear Res. Cente
Berkvenstraat 98

2400 Mol, Belgium

32 (14) 31 12 91

Andre Barbreau

Commissariat a L'energie atomique
CEN-FAR

BPn 6

92260 Fontenay aux Roses, France

654-70-76

Robert Bellmann

SAIC

3349 So. Highland Dr., #403
Las Vegas, NV

Dr. Ernst Berger

Basler & Hofmann, Engr.
Forchstr. 395

8029 Zurich, SWITZERLAND

01-55-1122

Dr. Giuseppe Bertozzi

Commission of European Communities
Joint Research Centre

I-21010 Ispra (VA)

Italy

(332) 789952

Ned E. Bibler

E. I. duPont de Nemours, Inc.
Savannah River Laboratory
Aiken, SC 29808

(803) 725-2313

" Eugene P. Binnall

Lawrence Berkeley Laboratory
Bldg. 50B, rm. 4235
Berkeley, CA 94720

(415) u486-6536

George F. Birchard

U.S. Nuclear Regulatory Commission
Mail Stop 1130 SS

Washington, DC 20555

Dr. Nathan E. Bixler
Sandia National Laboratory
Org. 1511 .
Aluquerque, NM 87185

(505) 844-0284
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Maxwell B. Blanchard
Department of Energy
P.0. Box 14100

Las Vegas, NV 89114

(702) 295-1091

Dr. Sanford G. Bloom

Office of Nuclear Waste Isolation
Battelle Memorial Institute

505 King Avenue

Columbus, OH 43201

(614) 424.5242; FTS: 976-5242

Gudmundur S. Bodvarsson
Earth Sciences Division
Lawrence Berkeley Laboratory
Berkeley, CA 94720

(415) 486-4789

Dr. Evaristo J. Bonano
Sandia National Laboratories
Division 6431

Albuquerque, NM 87185

(505) 844.5303

Prof. Alain Bourg
EPFL-Ecublens
IGR-Pedologie
CH-1015 Lausanne
Switzerland

(21) 47 37 66

Dr. Albin Brandstetter

Battelle - OCRD
9700 S. Cass Avenue
Agonne, IL 60439

(312) 972-4594
Kenneth F. Brinster
2805 Marie Park, NE
Albuquerque, NM 87112

(505) 844-6059

Dr. Douglas G. Brookins
University of New Mexico
Department of Geology

Albuquerque, NM< 87110

(505) 277-2310

Mr. Stefan G. Carlyle
OECD, Nuclear Energy Agency

“38, boulevard Suchet

75016 Paris, France

(1) 524 96 27

C.L. Carnahan

Earth Sciences Division
Lawrence Berkeley Laboratory
Berkeley, CA 94720

(415) u486-6770

John B. Case

IT Corporation

2340 S. Alamo, Suite 306
Albuquerque, NM 87106

(505) 842-0835

Dr. Gail A. Cederberg

Los Alamos National Laboratory
MS F665

Los Alamos, NM 87545

(505) 667-1498; FTS 843-1498

Dr. Tin Chan

Atomic Energy of Canada Research
Company

Whiteshell Nuclear Research Est.
Pinawa, Manitoba ROE 1L0O,Canada

(204) 753-2311

William W. Chen

Rockwell Hanford Operations
Basalt Waste Isolation Project
P.0. Box 800, CED #1/3000 Area
Richland, WA 99352

(509) 376-5262
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Dr. Bruce R. Clark
Leighton and Associates, Inc.
1151 Duryea Avenue
Irvine, CA 92714

(714) 250-1421

David G. Coles

Pacific Northwest Laboratory
Battelle Boulevard

Richland, WA 99352

Ing. Bernard Come

Com. of the European Communities
DG XII-D-1

rue de la Loi 200

B-1049 Brussels, Belgium

32-2-2354001

Enrico F. Conti
U.S. NRC-0Office of Research
Washington, DC 20555

N.G.W. Cook

Dept. of Materials Science and
Mineral Engineering

University of California

Berkeley, CA 94720

(415) 642-5609

Yavuz Corapcioglu

12 Middle Wallop Road
Bear, DE 19701

(302) 83u4-9114

Frank A. Costanzi

U.S. Nuclear Regulatory Commission

Office of Hesearch
Washington, DC 20555

(301) 427-4362

Dr. David H. Dahlem

U.S. Department of Energy
Basalt Waste Isolation Division
P.0. Box 550

Richland, WA 99320

(509) 376-3022

Paul A. Davis

Sandia National Laboratories
Division 6431

P.0. Box 5800

Albuquerque, NM 87185

(505) - 846-5421

Dr. Ghislain de Marsily

Ecole des Mines

Centre d'Informatique Geologique
35 Rue Saint Honore

77 Fontainebleau, 77305

France

George A. Dinwiddie
U.S. Geological Survey
Mail Stop 410
National Headquarters
Reston, VA 22092

(703) 860-6976

Donald J. Dodds

Rockwell Hanford Operations

P. 0. Box 800, CDC #1/3000 Area
Richland, WA 99352

(509) 376-9581

Fred A. Donath

Earth Technology Corporation
3777 Long Beach Blvd.

Long Beach, CA 90805

(213) 595-6611

Dr. K.W. Dormuth

Atomic Energy of Canada Limited
Whiteshell Nuclear Research Est.
Pinawa, Manitoba ROE 1LO

Canada
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Clarence J. Duffy

Los Alamos National Laboratory
INC-7, MS-J514

Los Alamos, NM 87545

(505) 667-5154

James 0. Duguid
Batelle

2030 M Street, N.W.
Washington, DC 20036

(202) 785-8400

Michel Durin

Centre d'Etudes Nucleaires de Sacl

91191 Gif-sur-Yvette CEDEX
France

16-6-908-2302

Dr. Roger R. Eaton

Sandia National Laboratory
Org. 1511

Albuquerque, NM 87185

(505) 844-4063

Dr. Derek Elsworth
Pennsylvania State University
119 Mineral Sciences Building
University Park, PA 16802

(814) 863-1643

Dr. Atef Elzeftawy

U.S. Nuclear Regulatory Commission

MS - 623-SS
Washington, DC 20555

(301) 427-4675
Leif G. Eriksson
Earth Technology Corporation

3777 Long Beach Blvd.
Long Beach, CA 90807

(213) 595-6611
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Daniel D. Evans

University of Arizona

Department of Hydrology and
Water Resources

Tucson, AZ 85721

(602) 621-7118

Dr. Charles Fairhurst

Dept. Civil & Mineral Engr.
University of Minnesota
500 Pillsbury Dr., S.E.
Minneapolis, MN 55455

(612) 373-3135

Shahrzad Farajifard

Parsons Brinckerhoff Quade &
Douglas, Inc.

1625 Van Ness Avenue

San Francisco, CA 94109

(415) 268-6333

Dr. Robert 0. Fournier
Mail Stop 910

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 9U025

(415) 323-8111, ext. 4158

Tsunaak Fujioka

Mitsubishi Atomic Power Ind.Inc
2-4-1, Shibakoen, Minato-ku
Tokyo 105 Japan

(03) 433-8351

Yasuo Fujishima

Tohoku Electric Power Co., Inc.
3-7-1, Ichiban-cho, Sendai-shi
Miyagi-ken 980 Japan

(0222) 25-2111

Ronald T. Green
Hydrology Department
University of Arizona
Tucson, AZ 85721

(602) 621-7122
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Sumant K. Gupta

Office of Nuclear Waste Isolation
Battelle Project Mgmt. Division
505 King Avenue

Columbus, OH 43201

(614) 424-5074

Dr. Berge Gureghian
Battelle-QOCRD

7700 S. Cass Avenue
Argonne, IL 60439

(312) 972-4559

Dr. Varut Guvanasen

Geo Trans

209 Elden Street, Suite 301
Herndon, VA 22070

(703) 435-4400

Dr. Claudia Jane Hackbarth
US NRC Office of Research
S$S-1130

Washington, DC 20555

(301) 427-4639

Barbara A. Hacker

E. I. duPont de Nemours, Inc.
Savannah River Laboratory
Aiken, SC 29808

(803) 725-2313

Richard F. Harig

Vice President - Mining

Parsons Brinckerhoff Quade, Inc.
1625 Van Ness Avenue

San Francisco, CA 94109

(415) 47u4-4500

Philip E. Harrold

U.S. Geological Survey
MS 416 Box 25046
Denver Féderal Center
Denver, CO 80225

Dr. Roger D. Hart

Itasca Consulting Group, Inc.
P. 0. Box 14806

Minneapolis, MN 55414

(612) 623-9599

Nancy K. Hayden

Sandia National Laboratories
Division 6312

P. 0. Box 5800

Albuquerque, NM 87185

(505) 8u46-1815

Rene Hubert Heremans

National Agency for Radiocactive
Waste and Fissile Materials

Boulevard du Regent 54 boite 5

1000 Bruxelles, Belgium

011-32-25137460

F. Heuze

Lawrence Livermore National Lab.
P.0. Box 808
Livermore, CA 94550

(415) 423-0363

Bernhard Hoffers
Los Alamos National Laboratory
Los Alamos, NM 87545

(505) 667-4318

Dr. Robert J. Hopkirk
Polydynamics Limited
Zeltweg 29

CH-8032 Zurich, Switzerland

01-252-6080

Dwight T. Hoxie

U.S. Geological Survey
Box 25046, MS 416
Federal Center

Denver, CO 80225

(303) 236-5019



Sep 19 11:51 1985

\—

Dr. Peter Hufschmied

Nagra (National Cooperative for
the Storage of Radioactive Waste)
Parkstrasse 23

CH-5401 Baden, Switzerland

(56) 20 55 11

Udo Hunsthe

Federal Institute for Geosciences
P.0. Box 510153

3000 Hannover 51, WEST GERMANY

Dr. James R. Hunt
University of California
635 Davis Hall

Berkeley, CA 94720

(415) 642-0948

Hirotoshi Ikeda

Mitsui Construction, Ltd.
3-10-1, Iwamoto-cho, Chiyoda-ku
Tokyo 101, Japan

(03) 864-3531

Satoshi Imamura

Taisei Corporation

¢/o0 Lawrence Berkeley Laboratory
SOE

University of California
Berkeley, CA 94720

Dr. Miro Ivanovich
Nuclear Physics Division, AERE

Harwell, Oxon
0X11 ORA
United Kingdom

(0235) 2441 ext 2564/2860

Dr. Alex T. Jakubick

Ontario Hydro Research Division
800 Kipling Avenue

Toronto, Ontario M8Z 5S¥, Canada

(4%16) 231-4111, ext. 6697
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Hemendra N. Kalia

Battelle Project Management Div.
505 King Avenue

Columbus, Ohio 43201

(614) 12u4.4956

Walton R. Kelly

U.S. Nuclear Regulatory Commission
MS 623-SS

Washington, D.C. 20555

(301) 427-45T1

Kunsoo Kim

Rockwell Hanford Operations
Basalt Waste Isolation Project
P.0. Box 800, CDC #1/3000 Area
Richland, WA 99352

(509) 376-8938

E. &. Klavetter
Sandia National Laboratories
Albuquerque, NM 87185

Dr. Cyrus Klingsberg

U.S. Department of Energy
Office of Civilian Waste Mgmt.
RW 24

Washington, DC 20585

(202) 252-1223

Akira Kobayashi
School of Civil Engineering

Kyoto University
Yoshidahonmachi Sakyo-ku

Kyoto-shi 606, Japan
(075) 751-2111, ext. 5128
Charles M. Koplik

TASC

1 Jacob Way
Reading, MA 01867

(617) 94u4-6850 ext. 2297
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Fed. Inst. of Technology Zurich
ETH - Hoenggerberg
CH-8702 Zollikon, Switzerland

(01) 391 97 07

Dr. Francis A. Kulacki
Department of Mechanical and

Aerospace Engineering
University of Delaware
Newark, DE 19716

(302) 451-2421 or -1673

Brenda S. Langkopf

Sandia National Laboratories
Division 6312

Albuquerque, NM 87185

(505) 844-8777

D. Langmuir

Dept. of Chemistry & Geochemistry
Colorado School of Mines

Golden, CO 80401

(303) 273-3631

Marcelo J. Lippmann

Earth Sciences Division
Lawrence Berkeley Laboratory
Berkeley, CA 94720

(415) 486-5035

Dr. Albert J. Machiels
Electric Power Research Inst.

3412 Hillview Avenue
P.0. Box 10412

Palo Alto, CA 94303

(415) 855-2054

Dr. William J. Mallio

Stone & Webster Engineering Corp.
245 Summer Street o
Boston, MA 02107

(617) 589-1754
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92260 Fontenay-aux-Roses, France

Donald C. Mangold

Lawrence Berkeley Laboratory
Earth Science Division

50E

University of California
Berkeley, CA 94720

(415) u486-6459

William C. McClain

Roy F. Weston, Inc.

2301 Research Blvd, Third Floor
Rockville, Maryland 20850

(301) 963-6811

Dr. Charles McCombie

Nagra (National Cooperative for
the Storage of Radiocactive Waste)
Parkstrasse 23

CH-Baden, Switzerland

(56) 205 511

Laura M. McDowell-Boyer
University of California
1428 Navellier

El Cerrito, CA 94530

(415) 642-0885

Dr. Arend Meijer

Los Alamos National Laboratory
INC-7, MS-J514

Los Alamos, NM 87545

(505) 667-0675

Daniel C. Melchior

The Earth Technology Corporation
3777 Long Beach Boulevard

Long Beach, CA 90807

(213) 595-6611
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France
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Orinda, CA 94563

(415) 254-2504
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U.S. Geological Survey
Box 25046, MS 416
Federal Center
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Roy F. Weston, Inc.

2301 Research Blvd., 3rd Floor
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Mitsubishi Research Institute Inc.
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Wednesday, September 18
9:00 am . D.A. Shirley Welcoming remarks
Lawrence Berkeley
Laboratory
F.A. Cossanii
U.S. Nuclear Regulatory
Commission
C. Klingsberg
U.S. Department of Energy
S.G. Carlyle :
OECD Nuclear Energy Agsncy
P. Venet

Commission of the
European Communities

P.A. Witherspoon Introduction to Coupled
Lawrence Berkeley Processes in Nuclear
Laboratory Waste Isolation

(continued)



Wednesday, September 18 (continued)
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1:30 pm

6:00 pm

D.H. Dahlem
U.S. Department of Energy,
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H.N. Kalia, W.J. Roberds,
and R.J. Byrne
ONWI and Golder Associates

M.B. Blanchard, J.L. Younker,
C.D. Myers, and P.L. Aamodt
U.S. Department of Energy,
Las Vegas, SAI, and LANL
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A. Barbreau, S. Derlich,
B. Come, P. Peaudecerf,
E. Durand, and G. de Marsily
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BRGM, and Ecoles des Mines

S.G. Carlyle and H.S. Carlsson
OECD NEA and KBS, Sweden

K.W. Dormuth
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R.H. Heremans and L.H. Baetsle
ONDRAF-NIRAS
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C. McCombie, AL. Nold,
and M. Thury
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G.T. Seaborg
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In Situ Testing from the
Exploratory Shaft at Yucca
Mountain, Nevada Test
Site
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in the Underground Research
Laboratory at Fanay-Augeres

Recent Progress of the NEA Stripa
Project on In Situ Experiments in
Granite Associated with the Disposal
of Radioactive Wastes

An Overview of Some Geotechnical
Experiments within the Canadian
Nuclear Fuel Waste Management

Program
Geological Disposal in the
Belgian Context
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Swiss Program

The New Elements

(continued)
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(continued)‘
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