
I P� -
/011 1

-4Q4&A!/JWB/84/11/20O

MEMORANDUM FOR:

FROM:

'o

DEC 13 1984

- 1 -

IHZffl 14UTION

WMGT r/f
NMSS r/f
REBrowning
MBell
JOBunting
MRKnapp
JWBradbury & r/f
RJStarmer & r/f
LAKovach & r/f
P'0^

alcolm R. Knapp, Chief
eotechnical Branch
ivision of Waste Management, NMSS

R. John Starmer, Section Leader WM Record File
Geochemistry Section c ° a
Geotechnical Branch
Division of Waste Management, NMSS

VMPro'-cct
Docket No.__ _ _ _ _ _

P DR saf
L P D.", _ __ __ _

Distribution:
John W. Bradbury -
Geochemistry Section
Geotechnical Branch --u'- to _1,'

Division of Waste Management, NMSS - -

Linda A. Kovach
Geochemistry Section
Geotechnical Branch
Division of Waste Management, NMSS

SUBJECT: TRIP REPORT - PENROSE CONFERENCE, ON "GEOCHEMISTRY OF THE
ENVIRONMENT NEAR A HIGH-LEVEL NUCLEAR WASTE REPOSITORY,"
PORTLAND, OREGON, SEPTEMBER 9-14, 1984

PURPOSE

The purpose of the conference was to promote technical exchange between
geoscientists involved in nuclear waste disposal and a group of speakers who
have expertise in the experimental and- theoretical technologies related to
nuclear waste isolation but who may have never applied their expertise to the
problem of nuclear waste isolation. Such exchanges are beneficial to the NRC
because they help assure that theoretical and experimental approaches pertinent
to determining safe nuclear waste disposal can be identified early. Early
identification of these approaches provides time to obtain a consensus
regarding appropriate theoretical and experimental protocol and to assume the
highest technical quality to the data to be used for licensing.

The conference
field trip. A
are attached.

was divided into seven lecture and discussion sessions and a
detailed schedule of talks and list of speakers and participants
The major points expressed during the conference were:

° Important experimental studies will not be completed before licensing
time. Most of the conferees were experimentalists with little
appreciation for the time constraints mandated by law. They felt that the
time constraints on licensing decisions are too severe.
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o Many participants at the conference felt that experiments involving
thermodynamically undefined systems are important for scoping work.
However, thermodynamically defined systems are necessary for extrapolating
experimental data to repository conditions.

• All participants agreed that thermodynamic and kinetic data bases must be
improved and expanded to include repository components. This effort will
take many years.

o Dr. Runnells showed conclusive evidence that at low temperatures, Eh
cannot be used as a master variable, because reaction rates involving
redox couples are extremely slow. The lower temperature limit where
equilibrium between redox couples exists is unknown.

o Most conferees, including site representatives, agreed that characterizing
solid reactants and run products in experimental solubility and sorption
studies is important.

o Most participants agreed that natural analogues are important for testing
models. The problem of extrapolating experiment results to repository
scale (size and time) may be alleviated by studying natural analogues.
Careful selection of appropriate analogues should include consideration of
chemical, thermal, and hydrological characteristics.

° It would be prudent to pool resources and improve interchange between
groups involved in studying HLW disposal. Theoreticians, modelers and
experimentalists should open lines of communication among themselves. For
example, modelers should explain to the experimentalists what are the most
needed parameters for computer codes. In return, the experimentalists can
show the modelers the limitations and uncertainities associated with the
experimental results.

The Geological Society of America policy on the Penrose Conferences is that no
formal scientific reports may be derived from the proceedings. This
restriction is to allow for a freer exchange of ideas than might be derived
from a more formal meeting. There will be no conference preceedings volume,
but a brief summary will appear in the publication GEOLOGY.
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For further information, contact R. John Starmer (427-4541), Linda A. Kovach
(427-4693) or John W. Bradbury (427-4055).

John W. Bradbury
Geochemistry Section
Geotechnical Branch
Division of Waste Management, NMSS

Linda A. Kovach
Geochemistry Section
Geotechnical Branch
Divisio of Waste Management, NMSS

R. John Starmer, Section Leader
Geochemistry Section
Geotechnical Branch
Division of Waste Management, NMSS

Enclosures:
1. List of participants
2. Conference schedule
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List of Participants to the Penrose Conference on the
"Geochemistry of the Environment Near a High-Level

Nuclear Waste Repository", September 9-14, 1984

Conveners

David G. Coles
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

Michael J. Apted
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

Floyd N. Hodges
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

Donald H. Alexander
Office of Geologic Repository

Deployment
Office of Civilian Radioactive

Waste Management
U.S. Department of Energy
NE-22, J-411 GTN
Washington, D.C. 20545

Invited Speakers

Hubert L. Barnes, Director
Ore Deposits Research Section
College of Earth and Mineral

Sciences
The Pennsylvania State University
235 Deike Building
University Park, PA 16802

James D. Byerlee
U.S. Geological Survey
Office of Earthquakes,

Volcanoes, and Engineering
Branch of Tectonophysics
345 Middlefield Road, MS/977
Menlo Park, CA 94025

Regina M. Capuano
University of Utah Research

Institute
Earth Science Laboratory
391 Chipeta Way, Suite C
Salt Lake City, UT 84108-1295

Michael L. Cummings
Geology Department
Portland State University
P.O. Box 751
Portland, OR 97207

Walter E. Dibble, Jr.
426 Palo Alto Avenue
Palo Alto, CA 94301

James 0. Duguid
Battelle Project Management

Division
Washington Operations
2030 M Street, N.W.
Washington, D.C. 20036

Wilfred A. Elders
Institute of Geophysics and

Planetary Physics
University of California, Riverside
Riverside, CA 92521

S.
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Werner F. Giggenbach
Department of Scientific and

Industrial Research
Chemistry Division
Private Bag
Petone, New Zealand

David E. Grandstaff
Department of Geology
Temple University
Philadelphia, PA 19122

John R. Holloway
Department of Chemistry
Arizona State University
Tempe, AZ 85287

Denis L. Norton
Department of Geosciences
The University of Arizona
Tucson, AZ 85721

Jared M. Potter
Coretek
363 Laurelwood Road
Santa Clara, CA 95050

Donald D. Runnells
Department of Geological Sciences
University of Colorado
Campus Box 250
Boulder, CO 80309

Gene C. Ulmer
Department of Geology
Temple University
Philadelphia, PA 19122

Guest Students

Michael Berndt
Department of Geology and Geophysics
University of Minnesota
108 Pillsbury Hall
310 Pillsbury Drive, S.E.
Minneapolis, MN 55455

William H. Casey
Department of Geochemistry
The Pennsylvania State University
221 Deike Bldg.
University Park, PA 16802

Andy Davis
Department of Geological Science
University of Colorado
Boulder, CO 80309

J. Michael Pollock
Geology Department
Portland State University
P.O. Box 751
Portland, OR 97207

Conference Participants

Terry M. Seward
Department of Scientific and

Industrial Research
Chemistry Division
Private Bag, Petone
New Zealand

William E. Seyfried, Jr.
Department of Geology and Geophysics
University of Minnesota
108 Pillsbury Hall
310 Pillsbury Drive, S.E.
Minneapolis, MN 55455

Carlton C. Allen
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352

Genevieve Atwood, Director
Utah Geological and Mineral Survey
606 Black Hawk Way
Salt Lake City UT 84108
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Arthur A. Bauer
Office of Crystalline

Repository Development
Battelle PMD
505 King Avenue
Columbus, OH 43201

James R. Burnell, Jr.
Basalt Waste Isolation Project
Rockwell Hanford Operations
P. O.Box 800
Richland, WA 99352

Charlie Byers
Argonne National Laboratory
CMT-205
9700 South Cass Avenue
Argonne, IL 60439

George F. Birchard
Office of Research
Nuclear Regulatory Commission
Mail Stop 1130 SS
Washington, D.C. 20555

David L. Bish, MS J978
Los Alamos National Laboratory
P.O. Box 1663
Los Alamos, New Mexico 87545

Maxwell S. Blanchard
NNWSI Waste Mgmt. Project Office
Department of Energy
P.O. Box 14110
Las Vegas, NV 89114

John W. Bradbury
Geochemistry Section
Geotechnical Branch
Division of Waste Management, NMSS
Nuclear Regulatory Commission
Washington, D.C. 20555

Barbara A. Carlos, M.S. D462
Los Alamos National Laboratory
P.O. Box 1663
Los Alamos, NM 87544

John H. Carman
P.O. Box 1116
Hempstead, TX 77445

I. Daniel Colton
IT Corporation
2340 Alamo S.E., Suite 306
Albuquerque, NM 87106

Kenneth S. Czyscinskl
Weston
P.O. Box 120
Germantown, MD 20874

Gerald L. DePoorter
ES/NP, MS-F671
NNWSI Geochemistry
Los Alamos National Laboratory
P.O. Box 1663
Los Alamos, NM 87545

Robert L. Erikson
Pacific Northwest Laboratory
P. 0. Box 999
Richland, WA 99352

Rodney C. Ewing
Department of Geology
University of New Mexico
Albuquerque, New Mexico 87131

Marvin J. Furman
BWIP Project Office
U.S. Department of Energy
P.O. Box 550
Richland, WA 99352

Alfred M. Hirsch
Woodward-Clyde Consultants
201 Willowbrook Blvd.
Wayne, NJ 07470

Duane G. Horton
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352
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Gary K. Jacobs
Earth Sciences Section
Environmental Sciences Division
Oak Ridge National Laboratory
P.O. Box X
Oak Ridge, TN 37831

Philip E. Long
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352

Lawrence Johnson
Atomic Energy of Canada Ltd.
Whiteshell Nuclear Research Est.
ROE lLO
Pinawa, Manitoba, Canada .

William Mallio
Stone and Webster
P. 0. Box 2325
Boston, MA 02107

Engineering Corp.

Robert B. Kasper
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352

Kevin G. Knauss
L-202
Lawrence Livermore Nat'l Laboratory
P.O. Box 808
Livermore, CA 94550

Linda A. Kovach
Geochemistry Section,
Geotechnical Branch
Division of Waste Management, NMSS
Nuclear Regulatory Commi ssion
Washington, D.C. 20555

James L. Krumhansl
Sandia National Laboratories
Division 1543
P.O. Box 5800
Albuquerque, NM 87185

Douglas L. Lane
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352

Schon S. Levy, MS-J978
P.Q. Box 1663
Los Alamos National Laboratory
Los Alamos, NM 87545

Arend Meijer
Los Alamos National Laboratories
121 Michele Lane
Santa Fe, NM 87501

Dan Melchlor
The Earth Technology Corporation
3777 Long Beach Blvd
P.O. Box 7765
Long Beach, CA 90807

Jonathan Myers
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352

Scott L. Neville
Institute of Geophysics

and Planetary Physics
University of California - Riverside
Riverside, CA 92521

George A. Parks
Department of Applied Earth Sciences
Stanford University
Stanford, CA 94305

Edward Patera
Crystalline Repository Project
Department of Energy
9800 S. Cass Avenue
Argonne, IL 60439
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Gordon L. Pine
E. I. du Pont de Nemours & Company
Savannah River Laboratory
Aiken, SC 29808-0001

Demetrius Pohl
Geology Department
Stanford University
Stanford, CA 94305-2169

David Savage
British Geological Survey
Keyworth
Nottingham NG12 5GG
UK

Dash Sayala
Woodward-Clyde Consultants
One Walnut Creek Center
100 Pringle Avenue
Walnut Creek, CA 94596

Janet A. Schramke
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

John W. Shade
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

William C. Sidle
USDOE
Salt Repository Office
505 King Avenue
Columbus, OH 43201

B. Srinivasan
Nuclear Radiation Center
Washington State University
Pullman, WA 99163

R. John Starmer
Geochemistry Section
Geotechnical Branch
Division of Waste Management, NMSS
Nuclear Regulatory Commission
Washington, D.C. 20555

Terry L. Steinborn
Performance Assessment Department
Office of Nuclear Waste Isolation
505 King Avenue
Columbus, OH 43201

Stephen H. Stow
Oak Ridge National Laboratory
P.O. Box X
Oak Ridge, TN 37831

Denis M. Strachan
Pacific Northwest Laboratory
Battelle Blvd.
P.O. Box 999
Richland, WA 99352

Donald C. Thorstenson, M.S. 432
U.S. Geological Survey
National Center
Reston, VA 22092

Edward C. Thornton
Department of Geology and Geophysics
University of Minnesota
108 Pillsbury Hall
310 Pillsbury Drive S.E.
Minneapolis, MN 55455

Thomas J. Wolery, L-204
Lawrence Livermore National
Laboratory
P.O. Box 808
Livermore, CA 94550

Marcus I. Wood
Basalt Waste Isolation Project
Rockwell Hanford Operations
P.O. Box 800
Richland, WA 99352
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CONFERENCE SCHEDULE

Monday, September 10, 1984

8:30 a.m. Introduction to Conference

8:45 General Review of the Environment
for a Saturated, Unsaturated, and
Salt Repository from a Thermal-
Hydrologic and Engineering Point of
View

0. G. Coles

J. 0. Duguid

9:30

10:00

Discussion

Break

10:20
10:40
11:00
11:20

11:40

12:30

AFTERNOON FREE

7:00 p.m.

7:45

8:15

9:00

10:00

I
I

Geochemical Environment of a Repository

SITE REPRESENTATIVES

Basalt J. Myers, BWIP
Salt T. L. Steinborn, ONWI
Tuff K. G. Knauss, NNWSI
Granite A. A. Bauer, OCRD

a

a

a

a

Discussion

Lunch

Water Migration in a Thermal Field

Porous Media J. D. Byerlee

Discussion

Fractured Media D. L. Norton

Discussion

End of Session
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Tuesday, September 11, 1984

8:00 a.m.

8:45

9:15

10:00

10:30

10:50

11:35

12:00

Experimental Considerations

Overview of Hydrothermal H. L. Barnes
Experimentation

Discussion

Use of Sampling Hydrothermal W. E. Seyfrie
Apparatuses to Assess Natural
Hydrothermal Processes

Discussion

Break

Use of Sampling Hydrothermal J. R. Hollowi
Apparatuses Applied to Nuclear
Waste Testing and Natural Systems

Discussion

Lunch

ed, Jr.

ate

Experimental Considerations, continued

1:15 p.m. Use of Flowing Autoclave Experiments J. Potter
for Investigating Water/Rock
Interactions and Nuclear Waste
Package Interactions

2:00 Discussion

2:30 Theory, Interpretation and Problems D. 0. Runi
Inherent in the Concept of Eh

3:15 Discussion

3:45 Break

4:05 Control and Monitoring of Eh and pH G. C. Ulmi
in Hydrothermal Experimentation 0. E. Grai

4:50 Discussion

5:30 End of Session

nells

er/
idstaff
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Wednesday, September 12, 1984

Field trip to Ruth Mine area of the North Santiam Mining District of the
Western Cascades of Oregon to investigate the character and controls on
hydrothermal alteration.

M. L. Cummings and
J7M. Poll ock

Thursday, September 13, 1984

8:00 a.m. Low Temperature Diagenetic/
Metamorphic Reactions

W. F. Giggenbach

8:45 Discussion

9:15

10:00

10:30

Kinetic Reaction Models Applied
to Hydrothermal Reactions Within
a Nuclear Waste Repository

W. E. Dibble, Jr.

Discussion

Break

10:50 Geochemistry of Metal Corrosion
and Transport

T. M. Seward

11:35 Discussion

12:00 Lunch

AFTERNOON FREE

6:15 p.m. Hydrothermal Systems-Analogies
to Nuclear Waste Repositories

R. M. Capuano

7:00 Discussion

7:30

8:15

A Natural Analogue of a Salt
Repository, the Salton Sea Geo-
thermal Field, Imperial Valley,
California

W. A. Elders

Discussion

8:45

9:30

10:00

Mineralogy and Geochemistry of Hydro-
thermal Alteration at Glass Buttes,
South Central Oregon - a Potential
Analogy for a Basalt Repository

M. L. Cummings

Di scussion

End of Session
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Friday, September 14, 1984

8:30 a.m. Wrap-up Session

12:00 Lunch

2:00 - Informal discussion for participants with late
4:00 airline schedules

Field Trip

The field trip is being lead by Dr. Michael Cummings and graduate student

Mike Pollock, both from Portland State University. The route for this trip will

be south along the west side of the Cascades to the North Santiam River mining

district. Mike Pollock is currently doing field work in this area and will show

the conference participants some interesting hydrothemal ore deposits. The

conference focuses on the similarity between natural hydrothermal geochemistry

and that induced by a nuclear waste repository. The field trip will allow

participants to investigate an example of a natural hydrothermal area. The

round-trip distance is about 300 miles through some of Oregon's most beautiful

mountain scenery. Vans will be required for transportation because the roads

near the field area are not wide enough for buses.

Location

The conference site we have selected is the Rippling River Resort located on

the southwest flank of Mount Hood in northern Oregon. The resort is located 35

miles east of Portland, Oregon at Welches, OR. It has new meeting and convention

facilities. It is a place of beauty and of considerable interest to the

geologist and geochemist.

A professional meeting coordinator (Lois Elms) has been contracted by GSA

assist us in setting up the conference.

Date

The date of the conference is September 9-14, 1984.
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Number of Participants

The number of participants to the conference will be limited to about 70,

including the speakers.

Sponsors

The NRC, DOE's Pacific Northwest Laboratory, and the DOE Office of Basic

Energy Science provided funds to help defray the cost of this conference.

The co-sponsors recognize that no publications will result from this

conference and that the content of the conference will be solely determined by

the conveners, GSA, and the speakers.

Conveners David G. Coles - Pacific Northwest Laboratory

Michael J. Apted - " In I

Floyd N. Hodges - " If N

Donald H. Alexander - Department of Energy/Headquarters

Coles, Hodges, and Alexander are members of GSA.

8


