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MEMORANDUM FOR: Ronald Ballard, Chief
Geosciences and Systems Performance Branch

FROM: Philip S. Justus, Section Leader
Geology-Geophysics Section
Geosciences and Systems Performance Branch

SUBJECT: TRIP REPORT - 1989 JOINT INTERNATIONAL (RADIOACTIVE)
WASTE MANAGEMENT CONFERENCE AND TRIP TO URANIUM MINE,
KYOTO, JAPAN 22-26 OCTOBER 1989

The Joint International (Radioactive) Waste Management Conference that I
attended as discussed below was one of several held around the world in 1989.
The NRC is represented at most of them. As the only NRC representative at this
meeting I felt an especially strong obligation to make NRC's presence known.
Therefore, I attended as many functions as I could and engaged as many people
from as many countries as I could. One of the highlights of this effort was to
engage the Russian delegation in conversation and to attempt to facilitate
their interaction with the DOE representatives.

Title: Joint International Waste Management Conference

Date/Place: 22-26 October 1989 Kyoto, Japan

Agenda: See Enclosure 1, Final Program

Attendees:

Sponsors:

Co-sponsors:

Purpose:

See Enclosure 2, Preliminary List of Attendees

American Society of Mechanical Engineers, Japan Society of
Mechanical Engineers, IAEA Co-op

American Nuclear Society, Canadian Nuclear Society, Chinese
Nuclear Society, European Nuclear Society, Hong Kong Institution
of Engineers, Korean Nuclear Society, Nuclear Energy Society of
Taiwan

Participate in the Conference. Attend sessions on International
radioactive waste management activities, HLW processes and
disposal systems and HLW performance assessment and tests.
Observe and review Shizuhara underground test facility and
natural analog studies of radionuclide migration in geologic
setting (uranium ore deposit), and Shomasama Test Field where
ground-water hydrology is studied in deep wells.

Discussion: The purpose of the trip was fulfilled, as I attended the
relevant HLW sessions and the excursion to the Tono uranium mine
being used as an in situ test facility and natural analog of
radionuclide migration in saturated rocks. I will highlight
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some of my observations. The DOE leadoff presentation by
L. Duffy was made by S. Rousso. The written record of that talk
is enclosed in this report (Enclosure 3), because it was not
submitted in time to be printed in the official proceedings.
Incidentally, the proceedings include written submittals
covering HLW, LLW and ILW (intermediate-level radioactive
waste). The proceedings volumes are available in my office. An
expeditious way for me to share the information presented is to
circulate the tables of contents (Enclosure 4). Mr. Rousso
freely admitted that DOE had made mistakes regarding radioactive
waste disposal at its defense waste facilities and that past
practices were not adequate to protect public health and safety.
DOE is about to embark on a 30-year aggressive program to
rectify past actions. There is a major effort underway in DOE
to change focus from production to protection. DOE pledges to
administer a program outlined in its "Environmental Restoration
and Waste Management 5-year Plan" as follows: contain spilled
waste; develop required technology; support establishment of new
compliance agreements and develop a risk-based system clean-up
plan.

The delegation from the USSR was apparently the first at such a
Conference to express a desire to actively cooperate with other
nations to learn from successes and failures of past actions.
They expressed a willingness to share lessons learned and to
show visitors various waste sites in the Soviet Union. They
desire to observe similar activities in other countries. I
found out that they were expecting an invitation from DOE to
visit US facilities. I attempted to locate reps from DOE and
discovered that DOE reps left after the first day. I'll pursue
this matter with our IP staff.

EPA's Floyd Galpin discussed his agency's activities in HLW,
LLW, mill tailings and ocean disposal. In HLW he emphasized
ways EPA is trying to assure that the standards will be met: 1)
institutional controls for not more than 100 years (used Love
Canal example); 2) monitor performance for reasonable time; 3)
keep records; 4) multi-barriers; 5) avoid sites with resources;
5) recoverability for reasonable time (when questioned, he said
100's of years is reasonable). See Enclosure 5 for Galpin and
others' paper.

Prof. L. Shemilt of the Technical Advisory Committee to the
Atomic Energy of Canada Limited (TAC) is a waste management
sage. I recommend that he be invited to NRC to share his wisdom
on peer review and deterministic vs probabilistic methods of
analysis. I discovered that he was unaware of the Technical
Review Board, a body with similar responsibilities to the TAC.
I will be introducing him to the TRB's Executive Director,
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W. Coons, as per my conversation with Mr. Coons. See Shemilt and
Sheng's paper in Conf. Proc., v. 2, pp. 403-410.

The field trip to the Tono uranium mine did not reveal new ideas
on in situ testing or natural analogs of radionuclide transport
in the saturated zone. However, the results of studies from the
tests conducted at this facility should prove of value to DOE
inasmuch as the efficacy of various methods of measuring and
evaluating flow and transport in the saturated, fractured
sedimentary rock environment at Tono are or may be a basis of
comparison or calibration of techniques that it might use. The
guidebook to Tono is available in my office. Selected portions
are enclosed for your handy reference (Enclosure 6).

Deep geologic disposal of HLW seems to now be a universal quest,
based upon the recurrence of that goal in most countries'
presentations. Only Taiwan pushed hard for subseabed disposal.
However, there appeared to be some sentiment for subseabed
disposal.

Public acceptance of radioactive waste disposal was another
recurrent theme. All countries apparently acknowledge that
negative public attitudes need to be addressed squarely, such as
by educational programs. However, few such programs were
specific. See Numark and Wonder, Conf. Proc., v. 2, 389-397.

Part 60 concepts and various USA waste management activities
seem to have taken root in Japan and People's Republic of China,
among other countries. Multi-barrier concept, performance
assessment by computer modeling, natural analog studies,
vitrification are all accepted. It is no surprise that because
all sites in Japan are saturated and geologically complex, the
Japanese emphasize the engineered barrier in their multi-barrier
system.

Benefits: The benefits of this trip are accrued to NRC both tangibly,
through this report, and intangibly by 'making a presence' at
the Conference, such that representatives from various
organizations learned about NRC by asking me about our structure
and activities. Similarly, through my questioning of other
participants, I learned about approaches being taken by other
countries to manage their waste. As a future investment, NRC
can be better represented in dealing with visitors when its
staff has knowledge of the visitors' operations, approaches to
waste management and rapport derived from previous contacts.
The knowledge I gained from people and from the visit to the
Tono mine analog has the potential for making me a more useful
NRC technical manager than I was prior to the Conference. The
specific reference materials that I brought back have already
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proven useful to Mr. Browning as background for his NEA trip.
The international community appears eager to hear from NRC about
our regulatory experiences and lessons learned. I encourage
those who read this report to facilitate NRC staff participation
in the agenda of the international waste management community.
There are many more mutual benefits of sharing information and
experiences than I can enumerate here.

/-S/

Philip S. Justus, Section Leader
Geology-Geophysics Section
Geosciences and Systems Performance Branch

Enclosures: L -l'(/?cL2/f
1. Agenda
2. Attendees
3. DOE's preprint
4. Contents of the Proceedings
5. EPA's preprint
6. Field Trip Guide Excerpts
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DAY AM PM

3:00-6:00 6: .00O
Swida Regstration Wdcome

October 22 miyao ) Rcpdoe
mp)

8.00-9:30 2:00-5:20
Legistratioc Technical
(1C1 ) Session

October 23 930-12:30
Pk Session

9:hm-5:0pm
Exhibition

90-1220 2:00-5:3
Technical Technical

Tueaf Sessions a Sessions A
October 4 Pos Posters

9:Oam-5:00pm
Exhibidon

9.00-12:20 2:00-4:00
Technical Technical

W esda7 Sessions Sessions
October 25

9:00am-2:00pm
Exhibition

S:00am4-6:OpM
ASME Short Cous-Part I
GHoliday Inn)

October 26 Technical Tour No. I (Mihm)

Vdday 8:30am-6.0p
October 27 ASME Shoet CoM-Pan 11

sswty :3Dan12:30pm
October2 ASE Short Corse-Part m

Ex tme to be annotnced

OPENING SESSION 1
Monda, 9:30 AM-12:30 PM Room A

INTERNATIONAL UPDATE ON RADIOACTIVE
WASTE MANAGEMENT ACIVITIES

/Opening Address: RADOVAN KOHOUT, Conference General
Chairman, Ontario Hydro, Toronto, Ontario,
CANADA

Welcome Addres: MICHIO ISHIKAWA. Conference General
Co-Chairman, Japan Atomic Energy Research
Institute, Tokaimura, JAPAN

'I
YUTAKA YAMAMOTO, Honorable General
Chairman,, Institute of Applied Energy,-
Tokyo, JAPAN

Co-Carman: R. KOHOUT, Ontario Hydro, Toronto, Ontario,
CANADA

Co-Chaibman: A. SUZUKI, University of Tokyo, Tokyo,
JAPAN

' 6) Oerw f the U.S. Radioactive Waste Management
Actvitis S;M Qo41;O

. r. DtY, U.S. Department of Energy, Washington, DC,
U.S.A.

2 ea gement of Radioactive Waste In Chinese NucIr Industry
'1 ZI12QIANG, MAO HUANZHANG, LI XUEQUN, CHEN

p;3Ne , China Nudear Industry Corporation, Beijing, CHINA

) Pofc of Japan Radioactive Waste Management
A; OYAMA, Commissioner, Japan Atomic Energy Commission,I Tokyo, JAPAN

5 W ate Management In Western Europe
J T .PAST International Union of Producers and Distrib-

M ut r Energy (UNIPEDE)

i

I /I

) Pollcy and Principles of Radoactive Waste Management In
US.S.R.
A. S kIand B. V. N11IPELOV, State Committee for
Uization of Atomic Energy, Moscow, U.S.S.R.

SESSION 2
Monday. 2.00 PM-S:20 PM Room B-1

INTERNATIONAL HLW VITRIFICATION
;. TECHNOLOGY

Chaiman: M. YAMAMOTO, PNC, Tokyo, JAPAN
Co-Chairman: W. HEAFIELD, British Nuclear Fuels plc, Risley,

Warrington, UNITED KINGDOM

Co-Chairman: T. W. McINTOSH, NE-24, U.S. Department of
Energy, Washington, DC, U.S.A.

1. G Melter and Process Delopment for the PNC Tokal
Vllueatlon Facility
S. TORATA, M. YOSHIOKA, T. TAKAHASHI. M. HORIE and
H. IGARASHI, Power Reactor and Nuclear Fuel Development
Corporation, JAPAN

(Co 1nued)

15
14

U0



SESSION 2 (continuied)

2. Application of Scaled LFCM Mock-Up Test to Commercial
Scale Vitrification
A. SAKAI, N. SUGIURA, N. TERANISHI, Y. OHUCHI and H.
SAIGA, Ishikawajima Harima Heavy Industries, Tokyo, JAPAN

3. Overall and Single-State Decontamination Factors During the
115947 HLW Vitrification Campaigns In the PAMELA
F. BAUMGARTNER and K. KREBS, Tech. University, Munich,
and 0. PETZOLDT, Lurgie GmbH, FEDERAL REPUBLIC OF
GERMANY
4. Special Equipment for Nuclear Applicatlons in the Back End
of the Fuel Cycle
M. LUNG, F. X. DOUCET, M. CREISSELS, and Y. BEROUD,
Soci6t General pour les Techniques Nouvelles, (SGN), FRANCE
5. Application of Power Fluidics In British Nuclear Reprocessing
Plants
H. M. SHAW, British Nuclear Fuels, UNITED KINGDOM

6. Hanford Waste Vitrification Plant Technology Progress
B. A. WOLFE, Westinghouse Hanford Company, Richland, WA,
and C. R. ALLEN, Battelle, Pacific Northwest Laboratory, U.S.A.

7. Technical and Project Highlights for the Defense Waste Pro-
cessing Facility
J. B. MELLEN, T. H. BURKE and B. G. KITCHEN, Westing-
house Savannah River Company, Aiken, SC, U.S.A.

SESSION 3 (continued)

4. Development of a Radioactve Spent Ion-Exchange Resin Treat-
sent System
K. ANDO, Y. INAGAKI and H. MIYAMOTO, Mitsubishi Heavy
Industries, Ltd., H. NISHIKAWA, Kanasi EP Co., Ltd., H.
TAGA, HEP Co., Ltd., 1. TSUJIMOTO, SEP Co., Ltd., M.
KITAJIMA, Kyushu EP Co., Ltd., T. MORITA, The Japan
Atomic Power Company, JAPAN

S. Sgnificance of Chemotoxic Admixtures In Radioactive Wastes
E. R. MERZ, Kernforschungsanlage Jlich, FEDERAL REPUB-
LIC OF GERMANY

6. Recent Studies on Advanced for the Decontamination of Low
and Intermediate level Wastes
J. E. CROSS, E. W. HOOPER, Harwell Laboratory, Oxfordshire,
UNITED KINGDOM

SESSION 3
Monday, 2.00 PM-5 20 PM Room B-2

LOW/INTERMEDIATE WASTE PROCESSING
EXPERIENCE

Chairman: T. HILLMER, Arizona Nuclear Power Projects,
Phoenix AZ, U.S.A.

Co-Chairman: Z. MIN, Beijing Institute of Nuclear Engineering,
Beijing, CHINA

Co-Chairman: R. SJOBLOM, National Board for Spent Fuel,
(SKN), Stockholm, SWEDEN

1. Radioactive Waste Source Volume Reduction by Improving
Water Chemistry COntrol of te Condensate Purfication System
In a BWR
C. AMANO and S. YOSHIKAWA, TEP Co., Ltd., K. OHSUMI,
Hitachi Ltd., F. MIZUNIWA, H. SUZUKI and K. SUZUKI, Hi-
tachi Kyowa Kogyo Co., Ltd., Ltd., N. USUI, and M. AIZAWA,
Hitachi Engineering Co., Ltd., JAPAN

2. Ultrafiltratiom Treatment of Laundry Liquid Wastes From a
Nuclear Research Center
BARNIER, Cadarache Nuclear Research Center, CAMINADE
and LOUDENOT, Technicatome, MAUREL and COURTOIS,
Cadarache Nuclear Research Center, FRANCE

3. ExperIece Achieved on Volume Reductio of Radocve Waste
and on Final Product Qualification
C. D'ANNA, A. AGOSTINELLI and P. DIGIUSEPPE, ENEL,
Roma, ITALY

(continued)
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SESSION 4
Monday, 2:00 PM-5:20 PM Room C-l

TRANSPORTATION OF HLW AND SPENT FUEL

Chairman: L. H. HARMON, U.S. Department of Energy, Ger-
mantown, MD, U.S.A.

Co-Chairman: H. W. CURTIS. Nuclear Transport Ltd., Cheshire,
UNITED KINGDOM

Co-Chairman: B. LENAIL, Cogema, Velizy-Villacoublau,
FRANCE

Co-Chairman: T. TAMAI, [shlkawajima-Harima Heavy Indus-
tries Co., Tokyo, JAPAN

1. Systems for the Transportation of CANDU Irradiated Fuel by
Road, Ril and Water
D. J. RIBBANS, Ontario Hydro, Toronto, CANADA
2. Transport of Radioactive Materials in the United States-An
Integrated and Cooperative Effort
F. P. FALCI and S. H. DENNY, U.S. Department of Energy,
Washington, DC, U.S.A.

3. Design and Fabrication of N= Dry Transportation and Storage
Cask
Y. HARADA and N. URABE, NJK Corp., JAPAN
4. The European Approach to the Transport of lIgh-Level Waste
B. LENAIL, COGEMA, FRANCE and H. W. CURTIS, Nuclear
Transport Limited, U.K.

S. An Innovative Approach to Spent Fud Xfansportatlon Cask
Design

* B. R. NAIR, Westinghouse Electric Corporation. Pittsburgh, PA.
U.S.A.
*. TransportIng Spent and Damged Fuel In the United State
Reeent Experence and Lessons le ed Related to Evolving Tns
portatIon Polices of the U.S. Department of Energy
R. C. SCHMITT, EG&G Idaho, Inc., Idaho Falls, ID, and L. H.
HARMON, U.S. DOE. Washington, DC, U.S.A.
7. Using Satellite Communications to Improve Public Relations
In Radioactive Materials Transport
J. D. HURLEY, Westinghouse, c/o U.S. DOE, Washington, DC,
U.S.A. and L. H. HARMON, U.S. DOE, Washington; MC, U.S.A.
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SESSION 6
Monday, 2.00 PM-5:20 PM Room C-2

INCINERATION

Chairman: H. KURIBAYASHI, JOC Corporation, Tokyo,
JAPAN

Co-Chairman: V. DE CRESCENZO, ENEA, Rome, ITALY

1. Performances of a Demonstrative Incineration Plant Designed
for Homogeneous Waste Processing
G. SANDRELI, ENEL-Thermal and Nuclear Research Ccntre,
Milano, S. TERRANI, Politecnico di Milano, S. SANGALLI,
Societa Construzioni Speciali per L'Industria Nuclearte, Milano,
ITALY

2. Co-Indueratlon of Nuclear Plant Spent Resin with Combustible
Solid Waste
K. MATSUMURA and 0. AMANO, Tokyo Electric Power Co.,
S. MUTOH, K. YAMAMOTO and S. YASUI, NGK Insulators,
Ltd., JAPAN
3. att Development of Waste Incineration In the JaeLich In-
cineatlon Process
W. WURSTER, Kraftanlagen AG, Heidelberg, M. LASER, Juel-
ich Nuclear Research Centre, Juelich, FEDERAL REPUBLIC OF
GERMANY; and S. KAMADA, Mitsui Engineering & Shipbuild-
ing Co., Tokyo, JAPAN
4. Catalytic Incineration of Ion Exchange Resins Using Fludized
Bed
T. YAHATA. K. KINOSHITA, M. HIRATA and M. KURI-
HARA, Japan Atomic Energy Research Institute, JAPAN
S. Recent Research In Incinerator Radioactive Smoke Fitration
and Improvements In a TRU Waste Incineration Plant
S. CARPENTIER, SON and C. DE TASSIGNY, CEA, Grenoble,
FRANCE; Y. HASHIMATO and A. INOUE, Hitachi-Zosen
Corp., JAPAN
6. Demoastration of Multi-Purpose Incinerating Melter System
Y. TANAKA, H. WAKUI, T. HADA and M. KAWAKAMI,
Chiyoda Corp., JAPAN
7. Treatment of Spent Solvent By Submerged Combustion Process
G. UCHIYAMA, M. AMAKAWA, M. MAEDA and S. FUJINE,
Japan Atomic Energy Research Institute, JAPAN

SESSION 6 (continued)

2. Vtrification of High-Level Waste In the FRG: Development
and Operation of the PAMELA Process
K. D. KUHN and W. KUNZ, DWK. Hannover, FEDERAL RE-
PUBLIC OF GERMANY, W. GRUNEWALD, Karlsruhe Nuclear
Research Center, FEDERAL REPUBLIC OF GERMANY
3. Slurry-Fed Ceramic Melter-A Broadly Accepted System to
Vitrify High-Lvel Waste
C. C. CHAPMAN and J. L. McELROY, Battelle Pacific North-
west Laboratory, Richland, WA, U.S.A.

4. An Overview of Vtrifcaton for High-Level Radioactive Waste
In China
L. GUOMING and W. XIAN DE, Beijing Institute of Nuclear
Engineering, Beijing, CHINA

S. The Ihallan RD Activites I the Field of Treatment and Con-
ditloning of "Third Category" (gh-;level) Liquid Radioactive
Wastes
P. VENDITTI and 0. GROSSI, ENEA, Roma, ITALY
4. Vitrification of High-Level Waste in Frnce: Over 30 years of
Continuous Development from the Laboratory to Industrial Fa-
cuties
C. G. SOMBRET, CEA, D. ALEXANDRE, COGEMA; J. MAIL-
LET, SGN, FRANCE

6) High-Level Waste Management in the United Kingdom
W. HEAFIELD and A. D. ELSDEN, British Nuclear Fuel pc,
Cheshire, UNITED KINGDOM

SESSION 7
Tuesday, 9.00 A-12.20 PM Room B-2

NATIONAL LOWINTERMEDIATE LEVEL WASTE
MANAGEMENT PROGRAMS

Cha i .m H.n: ASSM, Central Electricity Generating Board,
Baim~- UNITED IINODOM

Co-Charma T. AMANUMA. Nuclear Safety Research Asso-
ciation, Tokyo, JAPAN

Low-/termedlate-Level Waste Dlsposal in Switzerland
. ISSLER and E. KOWALSKI, NAGRA, Baden, SWITER-

LAND

2. Status and Development on Treatment of Low and Intermediate
Level Radioactive Wastes In ChIna
W. XIAN DE and S. M. SHENG, Beijing Institute of NuclearI Engineering, Beijing, CHINA

Radioactive Waste Management In the United Kingdom
R. H. FLOWERS, Atomic Energy Authority, Harwell, UNITED
KINGDOM
4 Te Dntcb Treatment And LongTerm Storage Facility for Ra-

H. D. KODF and 1. J. VRIJEN, COVRA, Petten. THE
NETHEKR tS

§, Cj) Status of Low and Intermediate Level Radwaste Management
Kaore

K. W. HAN and H. H. PARK, Korea Advanced Energy Research
Institute, Choong-Nam, KOREA

(continued)
19I

SESSION 6
Tuesday, 9. M-1220 NOON Room B-l

UPDATE ON INTERNATIONAL HLW MANAGE-
MENT TECHNOLOGIES

Chianw K.-D. KUHN, DWK, Hannover, FEDERAL REPUB-
LIC OF GERMANY

C o nma T. ISHIHARA, Radioactive Waste Management
Center, Tokyo, JAPAN

D Overview of Hlgb-Level Radioactive Waste Management in
Japan
T. TSUBOYA, S. MASUDA, S. SAITO, and Y. ASAKURA,
Power Reactor and Nucear Fuel Development Corporation (PNC),
Akasaka Mfnato-kau, JAPAN

(continued)
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SESSION 7 continued)

/(i)S( Sts vctvitles: LLR.W Management In the U.S.A.
. Cs-OZACD R. C. SHILKETT, and T. D. KIRKPATRICK,

EG 5la6, Inc., Idaho Falls, ID, U.S.A.

j n &R4,V ei Vaagement In Traiwan, China
' tA TSA4nd D.-P. CHOU, Atomic Energy Council, Taiwan,

CH1

SESSION 8
Tunday, 9.00 AM-12:20 PM Room C-l

ACCEPTIBILITY OF HLW FORMS FOR DISPOSAL

Chaiman.: E. MERZ, Jilich Nuclear Research Center, Jiilich,
FEDERAL REPUBLIC OF GERMANY

Co-Chairman J. M. PLODINEC, Westinghouse Savannah River
Company, Aiken, SC, U.S.A.

Co-Chairma H. AMANO, Nagoya University, Nagoya, JAPAN

1. Safety Examnation of HLW Solidiffed Products at WASTEF
S. TASHIRO, T. BANBA, H. MITAMURA, H. KAMIZONO,
S. KIKKAWA, S. MATSUMOTO, S. MURAOKA and H. NAK-
AMURA, Japan Atomic Energy Research Institute, Tokaimura;
JAPAN
2. Research Rd Development to Handle Vitrified Waste to be
Returned From Overseas Reprocessing Plants
Y. KATSUNUMA and S. MURAKOSHI, Radioactive Waste Man-
agement Center, Tokyo; T. YAMAMOTO and N. MITSUSHIMA,
Kobe Steel, Ltd., Tokyo, JAPAN
3. Analytical Facility Design to Support Qualification of Vtrified
Higl-Level Waste for Repository Acceptance
R. KEENAN, WasteChem Corp., Irvine, CA, U.S.A.; E.
SCHULTES, NUKEM GmbH, FEDERAL REPUBLIC OF GER-
MANY
4. The Vitrification of HLLW, Process and Product Quality Stud-
ies by Meawa of a Lab Scale Liquid Fed Ceramic Melter
M. KELM, B. OSER, B. LUCKSCHEITER, W. BERNOTAT and
H. PENTINGHAUS, Carlsruhe Nuclear Research Center, Karls-
ruhe, FEDERAL REPUBLIC OF GERMANY

,/ ( T Te US. Environmental Protection Agency's Radioactive Wase
Disposal Regulatory Activities
F. L. GALPIN, W. F. HOLCOMB, J. M. GRUHLKE and D. J.
EGAN, Jr., U.S. Environmental Protection Agency, Washington,
DC, U.S.A.
6. Esablshling the Acceptibility of Savannah River Plant Waste
Glass
M. J. PLODINEC. Westinghouse Savannah River Company,
Aiken, SC, U.S.A.
7. Appllcatiou of Stochastic Dynamic Simulation to Waste Form
Qualificaton for the HWVP Vitification Process
W. L. KUHN and J. H. WESTSIK, Jr., Battelle Pacific Northwest
Laboratory, Richland, WA, U.S.A.

SESSION 9
Tuesday, 9:00 AM-12.20 PM Room C-2

RECENT LOW/INTERMEDIATE LEVEL WASTE
MANAGEMENT TECHNOLOGIES

Chairman: E. McDANIEL, Martin Marietta Energy Systems, Oak
Ridge, TN, U.S.A.

Co-Chaifman: Y. NAKAYAMA, Nippon Atomic Industry Group
Co., Kawasaki-ku, JAPAN

Co-Chairman: R. H. KRAEMER, Ketforschungszentrum Karls-
ruhe GmbH Karlsruhe, FEDERAL REPUBLIC OF
GERMANY

1. Microbial Treatment of Radioactive Waste
E. H. TUSA, Imatran Voima Oy, Vantaa, FINLAND
2. Feasibility Testing of In-Situ Vitrification o UranIum-Contam-
Inated Soils
H. IUSE, S. TSUCHINO and H. TASAKA, Mitsubishi Metal
Corp., Tokyo, JAPAN; C. L. TIMMERMAN, Battelle Memorial
Institution, U.S.A.

3. Techniques of Treatment or Conditioning for Waste Arising
from odine-Ul3 Production
J. C. DELLAMANO, Comissao Nacional de Energia Nuclear, Sao
Paulo, BRAZIL

4. An Aternadve for Low-Level Waste Magement During MOX
Fuel Fabrication and Reprocessing In PNC
K. MIYATA, J. OHUCHI, E. INADA and N. TSUNODA, Power
Reactor and Nuclear Fuel Development Corporation, JAPAN

S Waste Disposal in Underground Caverns by In-Situ SolidMi-
cation Technique
R. H. KRAEMER and R. H. KROEBEL, Kernforschungszentrum
Karlsruhe GmbH., Karlsruhe, FEDERAL REPUBLIC OF GER-
MANY
6. Impedence Evaluation of Lining Material of LLW Canisters
T. P. CHENG, J. T. LEE and W. T. TSAI, National Cheng Kung
University, Taiwan, CHINA
7 Fld Tests for Safe and Reliable Inspection and Storage of Low
Level Radioactive Wastes
R. YAMADA and T. IWASE, Radioactive Waste Management
Center; T. OHMICHI, Mitsubishi Metal Corp., JAPAN

POSTER SESSION 10
Tuesday, IO0 AM-)2.20 PM Roan= G,H

SCIENCE OF HLW PROCESSES AND DISPOSAL

Chairma K. HIRANO, Nuclear Safety Research Center, Tokai-
Mura, Japan

Co-Chairman S. MASUDA, PNC, Tokyo, JAPAN

L Developments I lquld-Liqid EXtrtion for Fuel Reprocess-
In Reduce Waste Management Problems
J. A. JENKINS, D. H. LOGSDAIL, E. LYALL, P. E. MYERS,
B. A. PARTRIDGE and P. MISTRY, United Kingdom Atomic
Energy Authority, Oxfordshire, UNITED KINGDOM

(continued)
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POSTER SESSION 10 (continued)

2. A Method for Monitoring of Uranium Extraction Zone from
Axi Temperature Profile In a Pulsed Column
T. TSUKADA and K. TAKAHASHI, Central Research Institute
of Electric Power Industry, Tokyo, JAPAN
3. Pyrolysls of TBP Waste Synthetic Mica
S. NAGAHARA, Y. NAKAMORI, T. KUBOTA, Mitsui Engi-
neering and Shipbuilding Co., Ltd., Tokyo, S. MURAYAMA, K.
OCHIAI and T. TSUBOYA, Power Research and Nuclear Fuel
Development Corporation, JAPAN

4. Similarity Analysis of Laminar Free Convection In Square Cav-
Ity Containing Heat Generating Kr4S Gas
1. YAMAMOTO and A. KANAGAWA, Nagoya University, Na-
goya, JAPAN
S. Estimation of Transient Performance of a Purex Solvent Ex-
traction Cycle by Process Simulation Code 'DYNAC'
M. NABESHIMA and C. TANAKA, Sumitomo Metal Mining
Co., Ltd., Tokai-mura, Ibaraki, JAPAN

6. Experimental Study on Decontamination of Volatile Ruthenium
with Water Scrubbing
K. SHIRATO, M. KITAMURA, T. KANNO and T. MURA-
KOSHI, Ishikawajima Harima Heavy Industries (IHI) Co., Ltd.,
Tokyo, JAPAN

07)Fad Reprocessing and Waste Management: How Does One
Affect the Other
R. L. PHILIPPONE and R. A. KAISER, Bechtel National, Inc.,
Oak Ridge, TN, U.S.A.

4) Recovery and Utilization of Valuable Metals from Spent Nu-
clear Fuel
Y. WADA, K. KIRISIMA, K. WADA, K. KAWASE, and N.
SASAO, Power Reactor and Nuclear Fuel Development Corpo-
ration, Tokai-mura, Ibaraki, JAPAN

9. The Development ad Benefits of Plant Simulators for Waste
and Spent Fuel Management
S. F. EVANS, M. FIDGETT and 1. J. SMITH, British Nuclear
Fuels pIc, Cheshire, UNITED KINGDOM

10. Safety Cases for Nuclear Chemical Plants
W. J. BOWERS, British Nuclear Fuels plc, Cheshire, UNITED
KINGDOM
11. Development of Dismantling Technology for Spent Melter
Y. OGATA, H. KOBAYASHI, T. TAKAHASHI and M. HORIE,
Power Reactor and Nuclear Fuel Development Corporation, To-
kal-mura, lbaraki, JAPAN
12. Calculations of -rRay Transmutation for TRU Wastes
T. MATSUMOTO, Hokkaido University, Sapporo, JAPAN
13. each Rates of Lead-Iron Phosphate Waste Glasses
T. YANAGI, M. YOSHIZOE and K. KURAMOTO, Osaka Uni-
versity, Osaka, JAPAN

14. Intection of Feed Rate, Waste Composition and Power Input
In Electrically Heated HLW Glass Furnaces
J. KINNER, E. TITIMAN and F. HOLL, Kraftanlagen, Hi-
delberg. FEDERAL REPUBLIC OF GERMANY

15. A Study on the Needs and Ecouomics of Spent Fuel Storage
In Japan
K. NAGANO and K. YAMAJI, Central Research Institute of
Electric Power Industry, Tokyo, JAPAN

jp Spent Fuel Storage Activities In Tokal Reprocessing Plant
) W.SUYAMA, H. OKAMOTO and T. ONISHI, Power Reactor

and Nuclear Fuel Development Corporation, JAPAN
(continued)
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17. Conceptual Design of a High-Level Vitrified Waste Storage
Facility
N. MACHIDA, Y. KATANO, Y. KAMIYA, Kumagai Gumi Co.,
Ltd., JAPAN and L. J. JARDINE and J. HOEKWATER, Bechtel
National, Inc., U.S.A.

- 1. Conceptual Study on Interim Storage System to Utilize Waste
Heat from Spent Fuel and High-Level Waste
M. ARITOMI, Tokyo Institute of Technology, Tokyo, M. WA-
TARU, Central Research Institute of Electric Power Industry,
Tokyo; and K. MATSUOKA, Tokyo Electric Power Co., Inc.,
Tokyo, JAPAN

19. Qualification of a Foundry as Manufacturer for Packagings
Made of Modular Cast Iron
W. ANSPACH, NUKEM GmbH, Alzenau, and K. BEHLER,
TUV-BAYERN, Munich, FEDERAL REPUBLIC OF GER-
MANY; N. NAGAHAMA and K. ITHO, Kobe Steel Ltd., Tak-
asago, JAPAN

20. Transport/Storage Cask for Long Term Cooled Spent Fuel
Elements
W. ANSPACH, NUKEM GmbH, Alzenau; R. CHRIST, NCS
GmbH, Frankfurt, FEDERAL REPUBLIC OF GERMANY, and

/ W. BERGMAN, RBU GmbH, Hanau, FRANCE

/- 6i) The Behaviour of Neptualm under Reducing Conditions
. 1. PRATOPO, H. MORIYAMA and K. HIGASHI, Kyoto

University, Kyoto, JAPAN

22. Study of Cation Adsorption Model on Sodium Bentonite
M. KAWAGUCHI, M. KAMINOYAMA, H. TAKASE and K.
SUZUKI, JGC Corporation, JAPAN

2) Radionuclides Sorption Testing of Granite Using Leachate
lFem Fully Radioactive Waste Glass
T. ASHIDA. K. MIYAHARA, M. UCHIDA. Y. YUSA and N.
SASAKI, Power Reactor and Nuclear Fuel Development Corpo-
ration, Tokai-mura, baraki, JAPAN
24. Radiation Effects on Volumetric Change and Leaching for
Simulated Radioactive Waste Glass
S. SATO, Y. NAGAKI and H. FURUYA, Kyushu University,
Fukuoka; T. TAMAI, Research Reactor Institute, Kyoto Univer-
sity, Kyoto, JAPAN

25. Effects of Heating and Swelling Processes on the Effective
Thermal Conductivity of Buffer Materials
T. KANNO, T. YANO, H. WAKAMATSU and E. MATSU-
SHIMA, Ishikawajima Harima Heavy Industries (IHI) Co., Ltd.,
JAPAN
26. Code Development for Analyzing Field Tracer Tet Data
T. OHI, K. IDEMISTU, H. UMEKI, Y. YUSA, N. SASAKI,
Power Reactor and Nuclear Fuel Development Corporation (PNC),
Tokai-mura, barati, JAPAN, H. NAGURA and A. iSONO, In-
formation and Mathematical Science Laboratory, Inc., Tokyo,
JAPAN

* 27. Long-Tem Reaction Path Modeling of Radionuclide Fixation
In Geosphere by Spectroscoplc Methods
S. NAKASHIMA and T. NAGANO, Japan Atomic Energy Re-
search Institute (JAERI), Tokai-mura, Ibaraki, JAPAN

28. Behaviour of Uranium Migration In Epigenetic Uranium Ore
Deposits with Reference to Radioactive Waste solation In Geologic
Media
K. DOI, Power Reactor and Nuclear Fuel Development Corpo-
ration (PNC), Tokai, Ibaraki, JAPAN, and S. HIRONO, Nin-
gyotoge Nuclear Service Co., JAPAN

(continued)
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29. Natural Analogue Stady on Engineered Barriers for Under-
ground Disposal of Radioactive Wastes
K. ARAKI, M. MOTEGI, Y. EMOTO and K. KAII, Chuokaihatsu
Corp.; S. IKARI, T. NADA and T. WATANABE, Radioactive
Waste Management Co., JAPAN

30. Natural Analogue on Tono Sandstone-Type Uranium Deposit
In Japan
T. SEO, Y. OCHIAI, S. TAKEDA and N. NAKATSUKA, Power
Reactor and Nuclear Fuel Development Corporation (PNC), To-
kai-mura, Ibaraki, JAPAN

31. The Olo Natural Reactor Gabon: Analog for High-Level
Radioactive Waste Disposal
D. G. BROOKINS, University of New Mexico, Albuquerque, NM,
U.S.A.
32. Dissolution Mechanisms of Thorium and Uranium Isotopes
from Monazlte
D. R. OLANDER, Lawrence Berkeley Laboratory, Berkeley, CA,
U.S.A., Y. EYAL, Israel Institute of Technology, ISRAEL

33. Speciation and Retardation Phenomena of Neptunium In Un-
derground Environments
S. TANAKA, S. NAGASAKI, H. ITAGAKI and M. YAMA-
WAKI, University of Tokyo, Nuclear Engineering Research Lab-
oratory, Tokai, JAPAN
34. Development and Applcatlons of Borehole Scanner to Char-
acterize Fractured Rock
T. ISHII, Y. IIZUKA, Y. IZUMIYA and Y. MUKAWA, Shimizu
Corp., Tokyo; Y. MATSUMOTO and 0. MURAKAMI, CORE
Inc., Tokyo, JAPAN

35. Long-Term Strategy for Management of Savannah River Plant
Defense High-Level Nuclear Wastes (U)
M. D. BOERSMA, C. B. GOODLET, W. R. McDONNELL and
S. D. THOMAS, Westinghouse Savannah River Company, Aiken,
SC, U.S.A.

SESSION 11 (continued)

1(j) Disposal Concepts for HLW and TRU Waste In France
. M. POTIER, ANDRA. Paris, FRANCE

S. Thermal, Operational and Economic Aspects of Repository De-
sign e
K. D. lLO? R. PAPP, W. BECHTOLD, Karlsruhe Nuclear
Research enter, Karlsruhe; H. J. ENGELMANN and B.
HARTJE, DBE, FEDERAL REPUBLIC OF GERMANY

/ ( Overview of the U.S. Program for the Disposal of Spent Nuclear
tael and High-Levd Waste
N. J. DAYEM, Jacobs Engineering Group Inc., Washington, DC;

$5M. W. FREI, U.S. Dcpartment of Energy. Washington, DC, U.S.A.

SESSION 12
Tuesday, 2.00) PM-5:20 PM Room B-2

DECONTAMINATION AND DECOMMISSIONING

Chairman.: S. MENON, Studsvik Nuclear, Nykoping, SWEDEN

Co-Chairman: R. SHINGLETON, Pacific Nuclear Systems, Fed-
eral Way, WA, U.S.A.

Co-Chairman: M. ISHICAWA, Japan Atomic Energy Research
Institute, Tokai-mura, JAPAN

1. Evaluation of Contaiution on Concrete of JPDR Building
H. YASUNAKA, H. HATAKEYAMA, T. SUKEGAWA, T. KO-
ZAKI and S. YAMASHITA and T. HOSHI, Japan Atomic Energy
Research Institute, JAPAN
2. Reactor Coolant System Decontamination at a Large Pressur-
ized Water Reactor Site
A. D. MILLER, Pedro Point Technologies, Pacifica, USA and T.
HILLMER, J. N. KESTER, J. R. HENSCH, Arizona Nuclear
Power Projects, Phoenix, AZ. U.S.A.
3. DecommissIoning Waste Management In Canada
D. S. HOYE and J. L. ARSENEAULT, Atomic Energy of Canada
Ltd., Montreal, Quebec, CANADA

4. Decommissioning of Nuclear Feel Facilltle Technological Ex-
perience and R&D
S. IKEDA, M. SHIOTSUKI, H. MIYAO and T. TSUBOYA,
Power Reactor and Nuclear Fuel Development Corporation,
JAPAN
S. Research Program of Decommissioning Material Reuse In
JAERI
M. TANAKA and H. NAKAMURA, Japan Atomic Energy Re-
search Institute, JAPAN
6. Volume Reduction and Material Reclrculatlon by Freon De-
contamination

0. BERNERS and D. BUHMANN, Y. YAMASHITA and M.
YOSHIAKI, Elekrowatt GmbH, Mannheim, FEDERAL RE-
PUBLIC OF GERMANY
7. Development of Electro-Honing Decontamination Technique
S. SAKAMOTO, H. IIDA and M. WADA, Toshiba Corp.,
JAPAN

SESSION 1t
Tuesday, 2.f0 PM-5:2O PM Room 5-1

INTERNATIONAL HLW DISPOSAL SYSTEMS

Chairman: M. FREI, U.S. DOE. Washington. DC, U.S.A.

Co-Chairman: W. LUTZE, Hann-Mcdtner Insttut Berlin, GmbH,
FEDERAL REPUBLIC OF GERMANY

Co-Chairman: H. FURUYA, Dept. of Nuclear Engineering, Kyu-
shu University, Fukuoka, JAPAN/ (j&) Approaches to GaIning Public Acceptance of Repository Siting:

G7An Internatol Overvie _
t N. J. NUM,^ and E. F. W1Q4 iER, ERC Environmental and

Y" Energy Services Co., Fairfax,A U.SA

( 2 High-Level Waste Disposal In Switzerland
C. McCOMBIE, H. -ISSLER adi.7I-cKINLEY, NAGRA,
Baden, SWITZERLAND

5Eluation of the Canadia Hih-Level Waste Research Pro-
/gram In anj laational Context

L. NV. S~IdT, McMaster University, Hamilton; 0. SHENG,
Atomic Energy of Canada, Ltd., CANADA

- (continued)
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SESSION 13
Tuday, 2:00 PM-5:20 PM Room C-l

SPENT FUEL STORAGE SYSTEMS AND
EXPERIENCE

Chairmmn J. M. CREER, Battelle Pacific Northwest Laboratory,
Richland, WA. U.S.A.

Co-Chairman: H. S. PARK, Korea Advanced Energy Research
Institute, KOREA

1. Comparative Statistics of Spent Fuel Storage Options
A. F. NECHAEV and 3. L. ROJAS, International Atomic Energy
Agency (AEA), Vienna, AUSTRIA

2. Overview of Spent Fuel Storage Technologies In Japan-Cask
and Vault Types
T. SAEGUSA, C. ITO and M. HIRONAGA, Central Research
Institute of Electric Power Industry, Tokyo, JAPAN
3. Design Considerations, Operating and Maintenance Experience
with Wet Storage of Ontario Hydro's Used Fuel
C. R. FROST, Ontario Hydro, Toronto, Ontario, CANADA
4. Dry Storage Facility for Spent Fud or High Level Wastes
J. GEOFFROY and M. DOBREMELLE, CEA Saclay, . C.
FABRE, CEA Marcoule, C. BONNET, SGN, FRANCE

S. Intermediate Storage Systems and Experience with Spent HTR
Fud Elements
R. THEENHAUS and S. STORCH, iflich Nuclear Research Cen-
tCr (KFA), Jiich, FEDERAL REPUBLIC OF GERMANY
6. Operating Experience With the Spent Fuel Reception and Stor-
age Facilities at the La Hague Reprocessing Plant
R. DABAT, COGEMA, La Hague Center, Cherbourg, . L.
MATHIEN, SGN, La Hague, M. LUNG, SGN, St. Quentin-en-
Yvellnes, FRANCE

7. Development f a High Burnup Spent Fuel Transport-Storage
Cask (MSF-v)
K. OHSONO, K. ANDO, H. KANAZAWA and M. OHASHI,
Mitsubishi Heavy Industries, Ltd., JAPAN

SESSION 14 (continued)

1. Advanced Radioactive Waste Treatment System Using Pel-
letizing and Cement Glass Solidification Technique
M. KIKUCHI, Hitachi Works, Hitachi Ltd., K. CHINO, Energy
Research Lab, Hitachi Ltd.; H. TSUCHIYA, Hitachi Nuclear En-
gineering Co. Ltd.; Y. KIUCHI, Hitachi Service Eng. Co., Ltd.,
N. SUMITANI, Kansai Electric Co.; 0. AMANO, Tokyo Electric
Power Co., Tokyo, JAPAN

4. Immobilization of Technetium In Blast Furnace Slag Grouts
R. D. SPENCE, E. W. McDANIEL and T. M. GILLIAM, Oak
Ridge National Laboratory, Oak Ridge, TN; W. D. BOSTICK.
Oak Ridge Gaseous Diffusion Plant. Oak Ridge, TN, U.S.A.
S. Development of Radioactive Wastes Treatment System for Ne-
ckar Power Stations by Toshiba (11)-Volume Reduction and So-
ldification of Concentrated Wastes and on Exchange Resins
H. IRIE, T. TAKAHABA and T. MATSUDA, Toshiba Corp.;
H. MATSUURA, K. YASUMURA and Y. NAKAYAMA, NAIG
Co., Ltd., JAPAN

6. Cement Wasteform Properties
D. . LEE and C. G. HOWARD, Atomic Energy Establishment,
Dorset; C. R. WILDING, Harwell Laboratory, Atomic Energy
Authority, Oxfordshire, UNITED KINGDOM
7. A Review on the Development of Two Immobilization Processes
for Low- and Intermediate Level Liquid Wases in Chin
Y. FENG-TING. W. SHI-SHENG and . YUN-QING, Depart-
ment of Nuclear Fuel, China National Nuclear Corp., Beijing,
CHINA

SESSION 14
Tuesday 2.00 PM-5:20 PM Room C-2

VOLUME REDUCFION AND SOLIDIFICATION

Chairman: M. KIKUCHI, Hitachi Works-Hitachi, Ltd., Ibaraki,
JAPAN

C Cairmwu A. MILLER, Pedro Point Technology, Pacifica,
CA, U.SA.

Co-Chaiirma: T. S. CHOU, Insitute of Nuclear Energy Research,
Taiwan, CHINA

1. VohdeReductonTechnolo fr Low Lvd Radloacve Waste
S. YOSHIKAWA and 0. AMANO, TEP Co., Tokyo, JAPAN
2 Vulme Reduction and Conditioning of ILW and LW at ENEA
Caiaccla Center
P. R1SOLUTI. ENEA, Roma, ITALY, and S. CAO, G. CAL-
ABRESI, D. FILONI, P. MANTOYANI, Rome, ITALY

(continued)
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POSTER SESSION 15
Tuesday, 3.00 PM-5:20 PM Rooms G,H

LOW/INTERMEDIATE LEVEL WASTE MANAGE-
MENT

Chairman Y. SENDA, NGK Insulators, Ltd., Nagoya, JAPAN
Co-Chairman: P. T. McINERNEY, UK NIREX Ltd.. Harwell,

UNITED KINGDOM
1. ENEA-NUCLECO Role In the Radwaste Operational Man-
agement In Italy
A. COSTA, ENEA, Rome, TALY; and S. CAO, Rome, ITALY
2. Management of the Radioactive Wastes Arising From the Ac-
cident In Goiania. Brazil
A. MEZRAI and A. M. XAVIER, CNEN, Rio de Janeiro,
BRAZIL
3. Development of a Combnstible Liquid Filter Cartridge for Nu-
dear Power Plants
S. MATSUMI, Mitsubishi Heavy Industries, Ltd., JAPAN

4. Development of Radioactive Waste Treatment System for Nc-
dear Power Stations by Toshiba ()--Hollow Fiber Filter for IJq-
aid Wastes Treatment
H. ANDO and F. TAJIA, Toshiba Corp., K. YAMADA and
T. SHIRAI, NAIG Co., Ltd., JAPAN
S. Development of Radioactive Wastes Treatment System for Nu-
dear Power Station by Toshiba ()-Application of New Foamless
Detergent to Laundry System
T. MATSUDA and S. YAMAGUCHI, Toshiba Corp., T. SHIRAI
and Y. NAKAYAMA, NAIG Co., Ltd., JAPAN

(conti"ued)
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6. Conditioning of Graphite Bricks from Dismantled Gas Cooled
Reactors For Disposal
J. R. COSTES, C. DE TASSIGNY, R. ALAIN and V. HUGUOS,
.Commissariat a L'Energie Atomique, FRANCE
7. Gas Production from the Biodegradation of Organic Compo-
nents of Low-Level Radioactive Waste
C. A. MacDONALD, Harweli Laboratory, Atomic Energy Au-
thority, Oxfordshire, UNITED KINGDOM

S. Soildification of LLR.W with- Micro Waves
A. BEST and H. GENTHNER, Kraftanlagen AG, Heidelberg,
FEDERAL REPUBLIC OF GERMANY

9. CharacteristIcs of Waste Form Improved by Using Admixtures
B. M. RZYSKI and A. A. SUAREZ, Comissao Nacional De Ener-
gia Nuclear, Sao Paulo, BRAZIL
10. Safety Evaluation of Materials Containing Sodium Nitrate In
Relation to Radioactive Waste Management
H. NAKAHIRA, M. KUBO and H. MAEGUCHI, Sumitomo
Metal Mining Co. Ltd.; I. FUKUYAMA, Research Institute of
Safety Engineering, JAPAN
11. Immobilization of Tritlated Water in Synthetic Rock
N. NISHIOKA and N. YAMASAKI, Research Laboratory of Hy-
drothermal Chemistry, Kochi University; H. AMANO, Institute
of Plasma Physics, Nagoya University; M. HIGUCHI, Mitsui Con-
struction Corp., JAPAN
12. Total Incineration System for LLRW In the Medical Field
N. NABA, K. NAKAZATOand T. OZUTSUMI, Keio University;
Y. OHTAKE, Daikin Industries, Ltd., JAPAN
13. Design and Evaluation of a Pilot Plant for the Solidification
of Simulated Spent lon-Exchange Resins with Unsaturated
Polyester
T. S. CHOU, Institute of Nuclear Energy Research; Y. D. LEE,
National Tsing Hua University, Taiwan, CHINA

14. Supercompaction, an Accepted Method for Processing Dry
Solld Low-and Intermediate-Level Radwaste
R. DELANGE, Fountijne, VIardingen, THE NETHERLANDS

15. High Force Compaction Treatment of Noncombustible Waste
Materials
K. ASAHINA and T. AKASAKA, Kobe Steel, Ltd., JAPAN
16. System Analysis of Supercompaction Technology In the Vol-
ume Reduction of Drums Containing SOlid Low-Level Radioace
Waste
A. L. RIVERA, J. M. KENNERLY, R. W. MORROW and L.
C. WILLIAMS, Oak Ridge National Laboratory. Oak Ridge, TN,
U.S.A.
17. Solidification of 'Cs Into Potassium Cobalt Hexacyanofer-
ratei) Ion Exchange
J. LEHTO, R. HARJULA, J. WALLACE and S. HAUKKA,
University of Helsinki, Helsinki, FINLAND

18. Immobillztion of TRU Wastes In Hydrothermal Synthetic
Rock
N. KOZAI, and N. MORIYAMA, Japan Atomic Energy Research
Institute; H. IWAMOTO and N. YAMASAKI, Kochi University,
JAPAN

19. Study of Krypton Immobiflon Technology Using an Ion
Implantation and Sputtering Process
W. NAKAJIMA, Y. NAKANISHI and S. 1. HAYASHI, Power
Reactor and Nuclear Fuel Development Corp.; Y. SANO, I. TAI,
T. MIYAZAWA and H. MATSUNAGA, Toshiba Corp., JAPAN

POSTER SESSION 18 (continued)

20 Source-Term Models Based on Mass-Transfer Analysis and
jesurement-Based Source-Term Models for a Geologic Radio-
active Waste Repository
C. L. KIM, K. S. CHOI, C. H. CHO, J. W. KIM and . S. SUH,
Korea Advanced Energy Research Institute, Daejeon, KOREA
21. The Automated Inspection and Handling System In Lan-Yu
Radwaste Storage Site
C. T. YANG and L. F. LO, Radwaste Administration, Atomic
Energy Council, Taiwan, CHINA

22. Immobilization of Radionudides from a PWR Nuclear Power
Plant In Cement Composition
I. PLECAS, . DRLJACA, A. PERIC, A. KOSTADINOVIC and
S. GIODIC, The Boris Kidric Institute of Nuclear Science, Bco-
grad, YUGOSLAVIA; D. TANKOSIC, Bechtel National, Inc.,
San Francisco, CA, U.S.A.

23. Measurement and Sorting Techniques Qualified for Unre-
stricted Release of Metals from the Nudear Industry
J. R. COSTES, D. DA COSTA, G. IMBARD, Commissariat a
l'Energie Atomique, Bagnols-sur-Ceze, FRANCE
24. Criteria for a Process Control Program for Cements Solidl-
fication Systems In Spanish Nuclear Power Plants
J. L. DE LA HIGUERA and J. L. REVILLA, (CSN) Nuclear
Safety Council, Madrid, SPAIN

25. Development of Synthetic Safety Assessment System 'SYSA'
for Land Disposal of Low-Level Wastes
M. KAWANISHI, Y. MAKI and Y. MAHARA, Central Research
Institute of Electric Power Industry; Y. INOUE and M. HORI,
Mitsubishi Research Institute, JAPAN

26. Measuring Low Fisslie-Content Concentrations In Radioactive
Liquid Wastes and Solid Waste Packages
Y. BEROUD, SGN, Saint Quentin-en-Yvellnes, FRANCE
27. Evaluation of the Properties of Cemented Low-Level Wastes
Through An Extensive Characteriztion Program
G. CAROPRESO and G. DeANGELIS, Department of Environ
mental Protection and Man Health, ENEA, Rome, ITALY

2S. REDOX Decontsminton Technique Development Using Sul-
furic Acid
T. ISHIBE, Chubu Electric Power Co., Ltd.; R. FUJITA, M.
EDNA and T. MORISUE, Toshiba Corporation, Tokyo, JAPAN
29. Experience on Melting of Contaminated Steel Scrap and Treat-
ment of Large Quantities of Low-Level Contaminated Steel for
Unrestricted Release
U. LOSCHHORN, Kernforschungszentrum Karlsruhe GmbH,
Karlsruhe, U. BIRKHOLD, Noell GmbH; W. STASCH, NIS In-
genieurgesellschaft mbH, FEDERAL REPUBLIC OF GERMANY
30. RadIoactive Waste Management Programme Associated with
the Decommissloning of the Former Eurochemic Reprocessing Pant
1. CLAES and H. MEYERS, Belgoprocess, Dessel, BELGIUM
3 Seismic Considerations In the Design of a Drystore for Inter-
mediate Level Radioactive Waste
J. DUNCAN and C. P. ROGERS, Design Group Partnership,
Manchester; M. MYALL, Costain Engineering, Manchester,
UNITED KINGDOM

32. Studies of Safety Requirements of Un-uniformly Distributed
Low to Intermediate Radioactive Waste Package in Shallow Land
Burlal
M. HAYASHI and 1. ODA. Tokyo Electric Power Environmental
Engr. Co., Inc.; K. ISHIZAKI, N. KOYANAGI and H. SAKA-

(continued) (continued)
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POSTER SESSiON 15 (ontlnued)

MOTO, Chichibu Cement Co., Ltd.; H. AMANO, Nagoya Uni-
versity, JAPAN
33. Physical and Chemical Properties of Bentonite Loam Mixture
as Backfill Materials
M. KONISHI and Y. OKAJIMA, Okumura Corp.; K. YAMA-
MOTO and T. YANAGI, Osaka University, JAPANQ Research on Safety Evaluation for TRU Waste Disposal

SENOO, K. SHIRAHASHI, Y. SAKAMOTO and N.
MORIYAMA, Japan Atomic Energy Research Institute; M.
KONISHI, Okumura Corporation, JAPAN

Field Demonstrative Experiment on Solutes Migration Through
uftlarated Soil Layer

T. OHNUKI, T. TAKEUCHI, S. KOBAYASHI, T. OZAKI, T.
SHIMBO, Y. KAWATA and S. MAEDA, Japan Atomic Energy
Research Institute, JAPAN

36. A Comparison of Ozone and Hydrogen Peroxide Processes
for Treatment of Mixed and Chelated Wastes
S. E. GENTRY and M. G. NIELSEN, Bechtel National, Inc., Oak
Ridge, TN, U.S.A.

SESSION 16
Wednesday, 9.00 AM-12:20 PM Room B-l

FUEL CONDITONING AND PACKAGING
FOR DISPOSAL

Chairma. B. RNAIR, Westinghouse Electric Corp., Pittsburgh,
PA, U.S.A.

Co-Chairman: J. J. CROSTHWAITE, Fuel Technology Branch,
Atomic Energy of Canada, Ltd., Manitoba,
CANADA

CO-Chairmar C.-H. TSAI, Radwaste Admin., Atomic Energy
Council, Taipei, TAIWAN +f/go Z n1S

QMaWement of Spent N Sweden
P.-E. AHLSTROM and H. SS M, Swedish Nuclear Fuel
and Waste Management Co. , Stockholm, SWEDEN

2. Nuclear Fuel Waste Container Performance Evaluation and
Fabrication Development Studies in the Canadian Program
J. L. CROSTHWAITE, Atomic Energy of Canada Limited,
Pinawa, Manitoba; J. A. CHADHA, Ontario Hydro Research
Division, Toronto. Ontario. CANADA
3. Technology for Treatment and Conditioning Spent L" Fuel
Cladding Halls and Hardware
H. MIYAO, S. IKEDA, M. SHIOTSUKI and S. KAWAMURA.
Power Reactor and Nuclear Fuel Development Corporation; F.
KOMATSU, H. TANABE andT. KANAZAWA, KobeSteel Ltd.,
JAPAN
4. Consolidation Equipment for Spent Nuclear Fud Channels
M. TAGUCHI, Y. KOMATSU and T. OSE, Kobe Steel, Ltd.,
JAPAN

(contied)
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('0 Scenario Study on the Direct Disposal of Spent Nuclear Fuels
7. H. WHANG and H. S. PARK, Korea Advanced Energy Re-
search Institute, Daeduk-Danji, KOREA; R. PAPP, Karlsruhe
Nuclear Research Center (KSK), Karlsruhe, FEDERAL REPUB-
LIC OF GERMANY
6. Fnal Disposal of Dissolver Sludges, Claddings, Fuel Hardware,
and Spent HTGR Fuel Elements n the Federal Republic of Ger.
many
D. NIEPHAUS, E. BARNERT, P. H. BRUCHER and K. KROTH,
Jfilich Nuclear Research Center, Jilich, FEDERAL REPUBLIC
OF GERMANY

SESSION 17
Wednesday, 9.0AM-12:20 PM Room.B-2

ASSAY, CHARACTERIZATION AND PERFORM-
ANCE MODELING-LLW&ILW

Chairman: T. L. CLEMENTS JR., EG&G Idaho, Inc., Idaho
Falls, ID, U.S.A.

Co-Chairman: C. HERFORS, Studsvik Nuclear, Nykoping,
SWEDEN

Co-Chairman. L. SHAGGENG, Institute of Atomic Energy,
Beijing. CHINA

(r Fecast of Radionuclides Release From Actual Waste Form
eometries

A. A. SUAREZ, B. M. RZYSKI and I. M. SATO, Comissao
Nacional De Energia Nudear-CNEN/SP. Sao Paulo, BRAZIL

(2 Use of the Performance Assessment In Yugoslav Radwaste Re-
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PRESENTATION TO THE NUCLEAR REGULATORY COMMISSION

By Leo P. Duffy

Director of the Office
of Environmental Restoration and

Waste Management and Special Assistant
to the Secretary of Energy for

Coordination of DOE Waste Management

DECEMBER-20. 1989

The purpose of this presentation is to brief the Nuclear
Regulatory Commission on the present status of the Civilian
Radioactive Waste Management Program, including recent
accomplishments, new initiatives, and specific recommendations to
enhance our interactions.

As will be discussed later in more detail, the Department
believes that some progress has been made in the program over the
past year. However, we do continue to be impeded by the State of
Nevada's refusal to process our permit applications so we can get
on with the job of characterizing the Yucca Mountain site, as
required by the Nuclear Waste Policy Act, as amended. Never-
theless, progress is being made. But, before discussing specific
program accomplishments, we would first like to address the new
initiative recently undertaken by the Secretary of Energy with
respect to the refocusing of this program.

1. SECRETARY'S REVIEW OF THE PROGRAM

The Secretary of Energy has recently completed an extensive
review of the Civilian Radioactive Waste Management Program and
has concluded that the program cannot be effectively executed in
its present form. The Secretary recognizes that the program is
technically and institutionally unprecedented. Consequently, the
Secretary is committed to ensuring that a thorough and iterative
scientific investigation be the focal point of the program to
ensure that the results are technically sound and uncoupled from
a scheduling process that constrains the time required for
gathering sufficient information.

As a result of his review, the Secretary has initiated a
management action plan consisting of five major elements:

o Formalizing the schedule.

o Restructuring of the Office of Civilian Radioactive
Waste Management.

o Initiatives to gain access to the Yucca Mountain site
to continue the scientific investigations needed to



evaluate the site's suitability for a repository.

o An initiative for establishing integrated monitored
retrievable storage (MRS) with a target for spent fuel
acceptance in 1998.

o Accountability for performance.

The principal elements of this plan are outlined in a report
that the Department recently submitted to the Congress. A draft
schedule of the revised program was also submitted with the
report for comment. Copies of the report and draft schedules
were also provided to the Nuclear Regulatory Commission, to the
State of Nevada, and various other stakeholders in the program.
The essence of this program was announced a few weeks ago by
Deputy Secretary Henson Moore at the ANS/NEF meeting in San
Francisco on November 28, 1989. The implementation of the plan
will be described in a revised Mission Plan, which the Department
plans to issue in draft form by June 1990. The following
sections describe the plan in more detail.

1.1 MANAGEMENT

The Department has taken a number of steps to establish an
improved management structure and procedures for the Office of
Civilian Radioactive Waste Management (OCRWM).

1.1.1 NEW OCRWM DIRECTOR

The OCRWM has been headed by acting directors for the past
two years. The Secretary has chosen a candidate for the OCRWM
Director and has submitted his nomination to the White House. It
is expected that the nomination will be submitted to the Senate
for confirmation when the Congress reconvenes in January 1990.

1.1.2 DIRECT-LINE REPORTING

The Department has recently established direct-line
reporting from the Yucca Mountain Project Office to OCRWK.
Previously, the Project Office manager received policy guidance
and technical direction from Headquarters but reported
administratively to his Operations Office manager, who reports to
the Under Secretary. Direct reporting will bring together
authority, responsibility, and accountability, and facilitate
coordination and communication.

1.1.3 OUALITY ASSURANCE PROGRAM

A quality assurance program that meets the requirements of
the Nuclear Regulatory Commission has been established. Much
effort this year has been devoted to the preparation and issuance

2



of quality assurance procedures, the training of DOE and
contractor staff, and qualification audits performed to determine
ability to implement the procedures. In this effort, the
Department has been working closely with the RC staff, including
bimonthly meetings. As a result, more than 1,000 persons
working for eight major program participants have received the
required training and are now working under NRC-accepted program
plans. When the remaining qualification audits of Los Alamos
National Laboratories (LANL), Yucca Mountain Project Office
(YMPO), and Office of Civilian Radioactive Waste Management are
completed by August 1990, a quality assurance program that has
been fully qualified and accepted by the NRC will be in place.
Additional details regarding program accomplishments in the
quality assurance area will be discussed later in this
presentation (Section 2).

1.1.4 ESTABLISHMENT OF BASELINES

Technical, cost, and schedule baselines are being
established to define the criteria and objectives against which
program performance and progress can be measured, thus
facilitating effective program control. The technical baseline,
which is currently under revision, includes the functional and
technical requirements at the program level. These requirements
are being put into final form for issuance over the next several
months. This will eventually lead to the development of
specifications and designs for system elements and subsystems,
evaluations of the specifications and designs against the
requirements, and the refinement of the requirements.

1.1.5 DEVELOPMENT OF A REALISTIC SCHEDULE

The Secretary's comprehensive program review has included a
detailed reevaluation of the overall program schedule--that is,
the schedule for the repository, the MRS facility, and the
transportation program. This effort consisted of a detailed
examination of the duration postulated for each specific activity
with emphasis on critical-path, near-critical-path, and other
major activities. The results of this reevaluation are
summarized in Figure 1. In addition to this summary figure, the
report to Congress included two attachments showing more detailed
schedules. One is a schedule showing significant milestones
through the submittal of the license application for the
repository, and the other is the near-term decision plan, which
extends through 1990. The Department has asked for comment on
these schedules, and will be particularly interested in the
Commission's comments. This represents the first formal
modification of the program schedule baseline since mid-1987.

1.1.5.1 Schedule for the rerositor

The Secretary's review of the program has led to the
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development of a more realistic schedule that is based on past
experience and on the detailed information developed for the Site
Characterization Plan. This detailed information led to a more
complete understanding of the activities to be conducted during
site characterization and how long they are likely to take. As a
result, the date for submitting the repository license
application to the NRC is now October 2001, nearly seven years
later than the previously scheduled submittal date of January
1995, and the start of repository operations is revised from the
year 2003 to 2010.

1.1.5.1.1 Assumptions

The milestones in the schedule have been defined as
rigorously as possible, but it ust be recognized that certain
activities are beyond our control. In the case of these
milestones, certain assumptions were made. One such assumption
was the date for obtaining the permits necessary for new
scientific investigations to begin. It was assumed that these
surface-disturbing new scientific investigations would begin in
January 1991. This date assumes that the Department will be
successful in the options it has decided to pursue to gain access
to the site.

1.1.5.1.2 New focus

A cornerstone of the repository schedule is a new focus on
the early evaluation of the suitability-of the Yucca Mountain
site. Instead of beginning site characterization with a total
system approach directed at evaluating the performance of
engineered barriers as well as the site and based to a large
extent on underground testing, this evaluation will focus first
on certain particular features of the site that can be
investigated through surface-based testing. The revised schedule
also recognizes that the duration of the scientific
investigations, especially the later investigations conducted in
the exploratory shafts and the underground testing facility, will
be considerably longer than previously expected, thereby
resulting in the revised license application submittal date of
2001, assuming the site is suitable.

1.1.5.1.3 Initiatives for improving the schedule

The Department remains committed to seeking ways to improve
the schedule while satisfying all technical and regulatory
requirements. With this objective in mind, the Department has
initiated a study of alternative strategies for complying with
the NRC requirements in 10 CFR Part 60. Each alternative
licensing strategy will consist of an approach to determining
site suitability, a general plan for meeting the licensing
requirements, and priorities for testing to support the site
suitability determination. It is too early to discuss these
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strategies in any detail, but the Department intends to work
closely with the NRC and others in their development.

During the pre-licensing phase, the Department intends to
continue and to intensify its interactions with the NRC in order

.-to reduce the number of unresolved issues, which should enhance
confidence that the license application can be reviewed in three
years, as called for in the Nuclear Waste Policy Act. Some DOE
thoughts are offered later on how the NRC/DOE interactions can be
improved.

1.1.5.2 Schedule for the MRS facility

The reference schedule for the MRS facility assumes that a
site will be obtained through the efforts of the Nuclear Waste
Negotiator and that the statutory linkages, specified in the
Nuclear Waste Policy Amendments Act between the MRS facility and
the repository are modified. Under these assumptions, it is
estimated that waste acceptance at an MRS site could begin, on a
limited basis, as early as January 1998; and a full-capability
MRS facility that would store spent fuel as needed, for
subsequent shipment to the repository, would be available in the
year 2000.

If a site cannot be obtained through the Negotiator but is
selected through a DOE-directed siting process and the current
statutory linkages are modified, it is estimated that about 2
more years would be added, with the full-capability MRS facility
starting operations in 2002. If the current statutory linkages
to the repository are maintained, an additional delay of 5 years
would result, with startup estimated at 2007 for the full-
capability MRS facility. As is discussed later, the Department -
intends to pursue an initiative aimed at modifying the linkages.

There are a number of approaches we are considering to
expedite spent fuel acceptance at the MRS facility. One way is
to start operations with the use of transportable storage casks.
These casks would be loaded at the reactor site, used to
transport the spent fuel to the MRS site, and also used to
provide temporary storage at the- MRS site. The same casks might
then be used for transportation of spent fuel to the repository
once it is available. If this approach were implemented it would
require NRC certification of the design of the casks under the
transportation regulations in 10 CR Part 71 and also to license
their use for storage under 10 CFR Part 72. A review of these
two regulations is needed to ensure compatibility and to see if
the licensing process could be streamlined. The Department is
examining a number of options for expediting spent fuel
acceptance at the MRS facility. Key to acceptance in-1998 will
be expedited licensing of the simplest possible MRS facility.
Again, as our plans mature, we will discuss the various
approaches we are considering with the NRC.
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1.1.6 NUCLEAR WASTE NEGOTIATOR

The Secretary is working in close cooperation with the White
House to facilitate the appointment of the Nuclear Waste.
Negotiator as provided for in the Amendments Act. The Negotiator
is expected to provide valuable assistance in siting the MRS
facility and facilitating the repository program.

1.2 SCIENTIFIC INVESTIGATION OF YUCCA MOUNTAIN

1.2.1 SITE ACCESS

An important factor in the near-term plans for scientific
investigations at Yucca Mountain is the willingness of the State
of Nevada to process the DOE applications for environmental
permits. However, on November 1, 1989, the State Attorney General
issued an opinion that the State had disapproved the site within
the meaning of Section 115 of the Nuclear Waste Policy Act and
that State agencies considering environmental permits should
disregard such applications from DOE. While cooperation and
direct negotiation with the State of Nevada is the preferred
approach to expediting scientific investigations, the Department
will pursue all available options to facilitate the timely
determination of site suitability. Accordingly, the Secretary
has requested that the Department of Justice initiate litigation
to declare Nevada's actions invalid. Furthermore, the Department
is hopeful that the permitting process could be expedited through
the efforts of the Negotiator once he or she is appointed.

1.2.2 DELAY IN SHAFT CONSTRUCTION

As mentioned before, the Department has decided to focus
initially on surface-based testing aimed specifically at
evaluating whether the site has any features or conditions so
adverse to performance that the site would not likely be able to
meet the DOE's and NRC's requirements and would therefore not be
suitable for a repository. Accordingly, the construction of
exploratory shafts is delayed until at least 1992. This will
allow the Department to carefully reevaluate, in accordance with
all applicable quality assurance and NRC requirements, the
locations chosen for the two exploratory shafts, the method
chosen (drilling and blasting or mechanical mining) for the
construction of the shafts, the means of access (ramps or shafts)
to the repository horizon, the need for additional exploratory
drifts, and the design of the shafts and other components of the
exploratory shaft facility. Concerns regarding the shaft
location and designs have come from the NRC staff, while the
suggestions to reconsider the means of access, the shaft
construction method, and the need for additional drifts came from
the Nuclear Waste Technical Review Board. Due to this
reevaluation effort, it is not expected that detailed design of
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the exploratory shaft facility can start until at least in early
1991.

1.2.3 DEFERRAL OF MAJOR SITE-SPECIFIC DESIGN ACTIVITIES

Major activities related to the design of a repository at
the Yucca Mountain site and the waste package are being deferred.
The objective is to proceed with surface-based tests for evidence
of site unsuitability, and to proceed with design, if
appropriate. This approach will conserve resources and allow the
Department to concentrate its efforts on scientific
investigations.

1.3 MONITORED RETRIEVABLE STORAGE

In its November 1, 1989 report to the Congress, the MRS
Review Commission found that "cumulatively the advantages of an
MRS would justify the building of an MS if: (1) there were no
linkages between the MRS and the repository; (2) the MRS could be
constructed at an early date; and (3) the opening of the
repository were delayed considerably beyond its presently
scheduled date of operation." The MRS Review Commission
recommended that the Congress authorize the construction of a
Federal Emergency Storage facility with a capacity limit of 2,000
metric tons of uranium; authorize the construction of a User-
Funded Interim Storage facility with a capacity limit of 5,000
metric tons of uranium; and reconsider the need for additional
interim storage in the year 2000. Thus, the Department and the
MRS Review Commission agree as to the necessity for a facility
that would provide storage before permanent geologic disposal,
but we differ on the storage capacity required and the
appropriate funding mechanism.

The Department considers that an integral MRS facility is
critical to achieving timely acceptance of spent fuel and to
meeting other strategic objectives, such as timely disposal,
schedule confidence, and system flexibility. The Department
recognizes that the advantages of the MRS facility would be more
fully realized if the linkages to the repository were modified.
The Department has also expressed preference for an MRS facility
sited through the efforts of the Negotiator, especially if these
siting negotiations lead to modified linkages.

The importance of an integral MRS facility to the waste-
management system is underscored by schedule delays and the
uncertainties inherent in the development of a geologic
repository. As already stated, an MRS facility could start
operations as early as 1998 and is a key component in the
strategy for building confidence in the program.

Accordingly, the Department is pursuing several courses of
action that we believe are consistent with the conclusions of the
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MRS Review Commission. First, the Department will work with the
Congress to modify current linkages and constraints on the MRS
facility. The Amendments Act prohibits the selection of an MRS
site through a DOE-directed site-survey process until the
repository site is selected. However, the Amendments Act allows
for expedited siting to proceed via the Negotiator. How rapidly
a negotiated MRS facility can come on line and how much spent
fuel it can store will depend on the negotiated agreement, which
must be approved by Congress. In principle, a negotiated
agreement represents an effective way of developing the facility
and should allow the MRS advantages to be more fully realized.
Moreover, -a negotiated site could address the institutional
issues earlier and more completely than were it to be associated
with a siting process directed by the DOE. The Department will
be ready to do whatever is necessary to help the Negotiator to
respond quickly to offers from potential volunteer states, to
ensure that the program can be adapted, with minimum cost and
delay, and to gain approval by the Congress. However, because
there is no assurance that the Negotiator will be successful, the
Department is considering proceeding with DOE-initiated MRS
siting in coordination with the Negotiator efforts, subject to
the constraints of the Nuclear Waste Policy Act.

2. PROGRAM ACCOMPLISHMENTS SINCE DECEMBER 1988

We will now provide a brief overview of program
accomplishments since the last briefing by the Acting Director,
OCRWM, to the Commission on December 20, 1988. On December 28,
1988 the Department of Energy published, and submitted to the
Commission for review and comment, the Site Characterization Plan
for the Yucca Mountain site, as required by the Nuclear Waste
Policy Act, as amended. This plan provides the framework for the
surface-based testing and underground investigations needed to
assess the suitability of the site for a geologic repository.

In February, 1989, DOE submitted the ESP Title I Design
Acceptability Analysis (DAA) to complement the Site Character-
ization Plan for Yucca Mountain. The DAA was prepared as part of
a technical assessment review of the ESP, and in response to a
suggestion made by the NRC staff in November 1988, that it would
constitute an acceptable approach for demonstrating the
acceptability of the ESP Title I design.

On July 31, 1989, the NRC published its Site Character-
ization Analysis (SCA). The SCA included two objections, 133
comments, and 62 questions. The two objections concerned (1) the
Quality Assurance program, and (2) the design control process
applicable to the ESP Title I design. DOE has an active program
underway to resolve these concerns.

In the QA area, the OCRWM QA Requirements Document and QA
Program Description Document and the Yucca Mountain Project QA
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Requirements Document have ben accepted by DOE and NRC. The
Quality Assurance Program Plans of the contractors participating
in the Yucca Mountain site characterization (F&S, H&N, REECO,
SNL, LLNL, USGS, and LNL) have been accepted by DOE and NRC; the
implementation of all of these plans with the exception of LANL
has been audited by DOE and found acceptable. The NRC staff has
witnessed these audits, has issued their evaluations for the
audits conducted of FS, H&N, SNL, and LLNL, and is evaluating
their observations for the remainder. LANL will be scheduled for
a re-audit in the near future. The qualification audits for the
Yucca Mountain Project Office and OCRWM are currently scheduled
for June and July, 1990, respectively. While the Department
still has some work to do in this area as noted above, progress
has been made toward a fully qualified QA program. New site
characterization will not be initiated until the quality
assurance for that activity is in place.

The DOE and NRC staffs have met several times during the
last year to discuss the ESF design control process. The DOE has
invited the NRC staff to observe the ESF Title II design process
at several review points. We have found this kind of pre-
licensing cooperative working relationship highly beneficial to
both parties in the past, and encourage its continuation in the
future.

In addition-to the two objections, the SCA included a number
of other comments. Many of them will be addressed in later
reports, such as the Site Study Plans. Others will be addressed
in the ESF Title II design. Some will be subjects for discussion
in open technical interactions. In any case, the Department is
considering each one of them in the course of its design and site
characterization activities. As has been agreed to by the NRC
and DOE staffs, the Site Study Plans are submitted to the NRC for
review and comment. Eight study plans have been sent to the NRC
and two have been accepted and completed the NRC's Start-Work
Review, which indicates that the staff has no objection to DOE
proceeding with those studies. A Detailed Technical Review by
the NRC Staff is still in progress on these two study plans.

The Department has also received comments on the Site
Characterization Plan from the State of Nevada. Although their
comments were received substantially after the extended public
comment period, the Department is reviewing, and is carefully
considering, their comments. In general, the Nevada comments
have been found to be similar to those of the NRC staff. The
Department also has received comments n the SCP from the Edison
Electric Institute (EEI), representing the nuclear utilities, as
well as from other government agencies and from private citizens.
All these comments are being carefully reviewed by the DOE staff.

The Nuclear Waste Policy Amendments Act created the Nuclear

9



Waste Technical Review Board (TRB), which consists of a Full
Board and various panels covering specific technical areas.
Since their establishment, the Department has made approximately
10 presentations to both the Board and its Panels. These have
been in-depth technical presentations, sometimes lasting several
days. The NRC staff has observed some of those meetings, and the
Department suggests that they do so more frequently to augment
their understanding of the DOE program.

The Technical Review Board has recommended more extensive
underground exploratory drifting than had been planned for the
initial period of site characterization. In addition, the
Geotechnical Panel has recommended the use of tunnel boring
machines for the construction of underground openings in the
repository block, and the evaluation of alternate exploratory
shaft construction techniques. The TRB also urged the Department
to consider replacing one of the exploratory shafts with a ramp,
and to raise-bore the other shaft in order to minimize
disturbance of the repository block. The Department is presently
evaluating all these recommendations, and has underway a more
detailed study of the ESF alternatives. Since the Department's
plans had been strongly influenced by the NRC's regulatory
requirement for minimal disturbance of the repository block,
these evaluations will consider excavation and testing with
regard to satisfying information needs, regulatory concerns, and
the waste-isolation capabilities of the site. In addition to
these TRB recommendations, the NRC staff, the Advisory Committee
on Nuclear Waste, EEI, and the State of Nevada have suggested
extensive surface-based exploration prior to underground
excavations.

With respect to interactions between the NRC and DOE, there
have been approximately 45 over the last year, including
interactions with the Commission, ACNW, and the Staff, and
covering several areas of interest to both agencies. The
Department has worked with the NRC staff to establish three
general types of interactions: technical meetings, technical
exchanges, and site visits. During technical meetings the staffs
discuss the respective positions of the two agencies and
agreements may be reached and action items and/or commitments
taken. Technical meetings were held during the past year on
topics such as the ESP design control, quality assurance, and
tectonics. Technical exchanges are the mechanism for openly
discussing the views of our respective technical staffs to come
to a better technical understanding of a particular subject
matter, but no official positions are taken or agreements
reached. Technical exchanges were held during the past year on
topics such as substantially complete containment, waste
container materials, a series of tectonics issues, and 10 CR 60
flowdown to DOE requirements documents. Site visits provide a
forum for the NRC staff to view first hand the characteristics of
the site or a particular activity. Site visits were held during
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the past year on topics such as volcanism, prototype core
drilling, tectonics, and hydrology. We have found all these
different types of interactions to be quite useful to the
program. Furthermore, the State of Nevada and the units of local
government have always been invited to attend and participate.. in
all these interactions.

3. REGULATORY FRAMEWORK FOR REPOSITORY AND MRS

During this prelicensing period that has now extended to the
year 2001 for the repository,-the Department believes there is a
unique opportunity and challenge for both the Commission and the
Department, and for that matter, all the stakeholders in the
program.

Stated simply, there is a need for a fresh look at the
regulatory framework in the program. The fact that we both must
face is that neither the Department nor the Commission has ever
licensed a repository, or for that matter predicted the
performance of a facility for 10,000 years into the future. We
believe that if both our agencies are to be successful, the
Department and the Commission must have a prelicensing
relationship that represents the best that our respective
agencies have to offer, namely, the Commission to guide us in
understanding and interpreting the regulatory requirements and
protecting the health and safety of the public, and the
Department to implement, with Commission overview, the scientific
investigations needed to give us all a proper understanding of
the site and its suitability for isolation of the waste. This
means, as noted earlier, a fresh look and an open and objective
development of our prelicensing relationship. In this regard,
the Department has several near and longer term suggestions,
including an approach to joint development of regulatory
criteria, where appropriate, during this prelicensing phase of
the program. This approach to appropriate joint development of
criteria is an initiative on collaborative interaction that we
are proposing to the Commission for consideration. It will
require an approach for this process that will assure there is no
perceived compromise of NRC objectivity by the public. This will
be discussed in more detail later (Section 3.3), but in summary
it is an opportunity for experts from the NRC, DOE, industry, and
others to come together to develop criteria that are reasonable
and with which we will all be able to live in the future.

The following are some regulatory actions that the
Department considers are needed:

3.1 NEED FOR NRC REGULATORY ACTION, SUPPORTED BY RULEMCAING

3.1.1 PETITION FOR RULEMAKING ON ACCIDENT-DOSE GUIDELINE

Unlike other NRC regulations, such as those pertaining to
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power reactors or to independent spent fuel storage facilities,
10 CR Part 60 lacks a so-called design-basis accident dose
guideline. The DOE requires such a dose guideline to determine
the need for, and the adequacy of, structures, systems, and
components provided to prevent accidents or to mitigate their
consequences. A description and analysis of these structures,
systems, and components is to be included in the safety analysis
report for the repository. The absence of the dose guideline
creates uncertainty about how adequacy is to be established.
The Department plans to petition the Commission to establish such
a dose guideline by rule. The petition will propose that the
accident-dose guideline be a 5-rem effective dose equivalent.
This guideline would apply to any individual at the boundary of a
newly defined "preclosure control area" at any time until the
repository is permanently closed. The proposed guideline is
generally consistent with the NRC accident dose guidelines for
similar activities. Discussions have been held with the NRC
staff and the proposal has been presented to the Advisory
Committee on Nuclear Waste, generally with favorable reception.
The petition will be sent to the Commission in the very near
future.

3.1.2 EMERGENCY PLANNING

The Department understands that the NRC is planning a
rulemaking on emergency planning criteria for the repository.
These criteria will be needed for the design of the repository,
and the Department agrees that the rulemaking process is the
appropriate vehicle for this purpose. The Department recommends
that the rule generally adopt the criteria contained in the final
rule on emergency preparedness (54 FR 14051), published April 7,
1989, for certain fuel cycle facilities and other radioactive
material licensees, licensed under Parts 30, 40, and 70, because
the facilities licensed under those Parts are of the same general
kind as the geologic repository. These types of facilities are
not a nuclear-fueled power generating station and do not pose the
same risk to the public, so that evacuation plans and drills are
not required. It is suggested that conforming amendments be
issued by rule for Part 60 as well as for Part 72.

3.1.3 IMPLEMENTATION OF THE EPA STANDARD

The EPA recently released a working draft of the proposed
revised standard for the disposal of transuranic and high-level
waste (40 CFR Part 191), and the NRC staff has recommended a
process to the Commission which will result in an amendment that
will conform Part 60 to the EPA standard. We agree that such an
amendment is needed. However, the Department understands that
the Commission is considering proceeding in parallel with the EPA
schedule for promulgation of the EPA standard. This is of
concern to the Department because it may result in two different
standards that could lead to potential regulatory uncertainties.
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3 .2 TOPICS REQUIRING ADDITIONAL CONSIDERATION

The NRC's regulatory strategy paper, SECY-88-285,
identified several topics that the Department agrees require
regulatory action but which-it believes are more appropriate for
NRC regulatory guides or DOE topical reports rather than
rulemakings, or that need to be considered further before
deciding whether rulemaking is appropriate. The Department
provided comments to the Commission in this regard in a letter
(R. Stein, DOE to R. Browning) dated August 18, 1989. In 10 CFR
60 the NRC deliberately provided a regulation that is generally
not prescriptive, recognizing that a repository has never been
built and operated before. The Department agrees fully with that
philosophy. This is not the time to reverse it. The Department
believes it is prudent to retain the flexibility to propose
alternative approaches to demonstrating compliance with the
regulations, -rather than being required to meet specific
interpretations established by rule at this time in the
exploratory stage of compliance. As indicated earlier, some of
the uncertainties associated with demonstrating compliance with
requirements that span several thousands of years into the future
make it unrealistic to be able to close on certain issues until
we have a better understanding of the site characteristics. The
Department, therefore, suggests that further discussions be held
on the need for rulemaking on these topics and that an
alternative approach or approaches be evaluated.

3.2.1 AMPLIFICATION OF REGULATORY TERMS

In particular, the Department's concern here is with
the NRC staff's plans to use rulemaking to provide further
amplification of the following terms in the NRC regulations:
"anticipated and unanticipated processes and events," "disturbed
zone," "substantially complete containment," and "pre-waste-
emplacement ground-water travel time." We believe that it is
premature at this point in time to proceed to rulemaking on these
topics. A better approach would be to let the definitions evolve
as we move forward in our scientific investigations and learn
more about the site. In view of the complexity of the concepts
to which these terms pertain, any regulatory direction for their
interpretation would require considerable discussion, especially
to clarify in detail the various circumstances for the use of the
subject material. Being a formal process for promulgating
regulatory requirements, rulemaking is inappropriate for
expounding nuances in the meanings of specific terms. The
resultant rule may not provide the flexibility needed to address
the variety of circumstances that may be encountered in the
repository program.

In contrast, a DOE topical report, for example, or
approaches developed under a process similar to that used to
develop industry standards, and after having been reviewed and

13



accepted by the NRC, would contain the needed guidance, provide
the needed flexibility, and require considerably less in the way
of resources. While draft NRC staff technical positions have
already been issued for three of these topics, the Department
does not believe that such staff guidance or rules are
appropriate in these cases. In addition, the Department has
specific concerns on these draft positions and has submitted
comments, some of which will be discussed below. If the NRC
staff chooses to develop guidance in these areas, the Department
prefers such guidance to be in the form of regulatory guides,
because of the more rigorous internal review process.

3.2.2 METHOD FOR DEMONSTRATING COMPLIANCE WITH EPA STANDARDS

NRC's strategy paper indicates that NRC plans a rulemaking
on the topic of demonstrating compliance with the EPA standards.
The Department feels that this topic does not require a
rulemaking because 10 CFR Part 60 will be revised to reflect the
EPA standards. Furthermore, the Department feels that a DOE
topical report or other guidance document would be a better
vehicle for addressing specific methods for demonstrating
compliance. A prescriptive methodology might be too restrictive
and, at this point in the program, might limit alternative means
of demonstrating compliance with the standard. The Department
appreciates any guidance the staff might recommend, but also
recommends that such guidance not be codified in the regulation.
In addition, the Department suggests that certain regulatory
requirements that may be overly restrictive and conservative when
compared to the EPA standard, such as the subsystem performance
objectives, be made regulatory guidance instead.

3.2.3 ENGINEERED BARRIER SYSTEM

The Department believes it would be particularly useful to
allow credit for an improved engineered barrier system (EBS) in
the regulatory analysis to show compliance with the EPA total
system performance standard. Specifically, credit should be
allowed for the waste package for a life greater than 1000 years.
While it is understood that the present waste package performance
requirements in 10 CFR Part 60 could be subject to varying
interpretations, it appears that they preclude such a
consideration. As stated earlier, it is premature to provide
such prescriptive subsystem requirements until such time as we
learn more about the capabilities of the entire waste isolation
system, particularly the site.

3.2.4 CONTENT OF LICENSE APPLICATION

Part 60 outlines the information the NRC staff believes is
needed to determine whether the construction authorization for a
repository and the license to receive and possess radioactive
waste should be granted. Obviously, the regulation does not
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provide detailed annotation. Since the detailed regulatory
guidance for the content of the license application is likely to
be extensive, the Department recommends providing it in a
regulatory guide rather than by rulemaking. The regulatory guide
approach has been successfully used to provide guidance for the
license applications of nuclear facilities, and we recommend the
same approach for the repository. In fact, as you know, the NRC
staff is presently developing such a regulatory guide for the
repository.

3.2.5 GRVATER-THAN-CLASS-C WASTE

The revision to 10 CFR Part 61 recognizes that, according to
the Low-Level Radioactive Waste Policy Amendments Act of 1985,
the Department has the statutory authority to select the method
for the disposal of greater-than-Class-C GTCC) low-level waste.
Alternative disposal options are presently being evaluated.
Development of the criteria for disposal is one of the regulatory
activities on which DOE, NRC, and others could work more closely
together to formulate future regulatory guidance. For example,
prior to the NRC proposing rulemaking on the criteria for GTCC
waste disposal, a group of waste disposal experts from the
Federal government, industry, and State could be put together to
prepare draft guidance that would serve to support a potential
rulemaking in the future, if it were determined that it was
needed. This guidance, and eventually the regulation, would
include criteria for the containment of the waste in a facility,
including suggested methods of packaging for emplacement in a
disposal facility, of handling releases from the package, and for
stabilization.

3.2.6 OTHER AREAS OF CONCERN

There are several other areas of concern the Department
would like to address. First, the technical ones.

3.2.6.1 Definition of Anticipated Processes and Events

Part 60 defines anticipated processes and events as "those
natural processes and events that are reasonably likely to occur
during the period the intended performance objective must be
achieved." As already mentioned, the NRC staff's interpretation
of this definition is included in a draft technical position and
is planned to become part of a proposed rulemaking action. The
Department strongly disagrees with the staff's interpretation of
the regulation, which would require the DOE to consider any
Quaternary event--that is, any event that has occurred in the
past 1.8 million years--as being anticipated. Considering the
span of the waste isolation period, which is on the order of
10,000 years, the Department finds this interpretation
unreasonable. Here again, the DOE, NRC, and others might work
together to formulate future regulatory guidance.
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3.2.6.2 Aplication to repository of criteria from 10 CFR 100

The NRC staff has proposed, in a draft technical position,
the use of 10 CFR 100, Appendix A, "Seismic and Geologic Siting
Criteria for Nuclear Power Plants," for the geologic repository.
In the Department's opinion, the criteria may be useful in
screening reactor sites, but they are inappropriate for a
repository. The response of a omplex above-ground rigid
structure, like a reactor building, to the energy from a seismic
event is completely different from the response expected from a
deep underground facility, and the safety risks are quite
different. Nor is it appropriate for the surface fuel handling
facilities of the repository, when one considers the relative
risks associated with a reactor as compared to a repository.
Moreover, the methodology in Appendix A is not considered to be
present state-of-the-art. The seismic design of the repository
should be addressed in a continuing dialogue between the NRC and
DOE staffs, industry, and State.

3.2.6.3 Schedule for the Licensing Support System

The LSS Administrator has proposed actions supporting the
early development of the LSS. The Department generally agrees
with overall approach, such as the development of a prototypical
LSS, and the identification of priorities for document categories
to input in the system. The Department, consistent with budget
limitations, will work closely with the LSS Administrator to have
the LSS developed at the earliest possible time to ensure the
system will be ready to support the repository licensing process
when it is needed. As indicated in the Supplementary Information-
accompanying the final negotiated rule on LSS (10 CFR Part 2,
Subpart J), issued on April 14, 1989, a Memorandum of
Understanding (MOU) between the NRC and DOE to delineate
responsibilities for system development and operation and to
specifically identify the relationship between the LSS
Administrator and the DOE needs to be prepared as a first
priority. This MOU should also establish the general process by
which document backlog will be controlled prior to system
availability. Presently, OCRWM has in place a records management
system to capture the records developed in this program. A -

subset of these records will eventually be input to the LSS. To
the extent practicable, we have assured that the computerized
index is compatible with the expected LSS indexing scheme.

3.2.6.4 Resources Available to the Advisory Committee on
Nuclear Waste

The constructive criticism of the Advisory Committee on
Nuclear Waste has been helpful and beneficial to the program, and
their comments have been appreciated. The Department is
concerned, however, that the Committee does not have the
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resources to review, usually on short notice, the extensive
reports generated in our program, such as the eight-volume Site
Characterization Plan, the very detailed Study Plans, and the
future topical reports. During the recent SCP and SCA reviews,
the members and the expert consultants available to the-Committee
depended primarily on NRC staff briefings, a practice which
limits their ability to receive separate and independent detailed
briefings of the DOE work by the DOE staff and its contractors.
We believe that because of the competence and regulatory
perspective of the ACNW, these interactions can be beneficial to
both the NRC and the DOE in providing a more comprehensive
perspective of the issues.

3.3 INITIATIVE ON COLLABORATIVE INTERACTION

As indicated earlier, the Department believes that we both
have a unique opportunity here to take a fresh look at the
regulatory framework for this program, and have suggested that
our staffs continue to work closely together to reach a better
understanding of such framework. As we all know, the technical
challenges that this program has to offer are not simple ones.
However, we believe that the program as a whole has the requisite
expertise to overcome these hurdles. Rather than proceeding down
separate paths and potentially diverging, we think that it is
time to start using our collective resources more effectively to
work towards a common end goal. Consequently, the Department
proposes an initiative for collaborative interaction that would
not only involve our two staffs, but would also bring in the
expertise from other Federal agencies, the nuclear industry, the
Nuclear Waste Technical Review Board, the ACNW, the State of
Nevada, and others. For example, a group of waste disposal
experts from these organizations could come together to prepare a
draft document, similar to the approach used for the development
of a technical standard by a national standards committee (e.g.,
ANSI, ANS, ASME, etc.). This is an approach that has been used
effectively throughout the nuclear industry and has been quite
successful in European countries. This joint effort would
include the development of technical and regulatory criteria as
well as interpretation of regulations.

We firmly believe that such a process will allow all of us
to take full advantage of the prelicensing consultation period
and that it will contribute significantly to developing a better
understanding amongst all parties of the technical/regulatory
issues with which we will all have to deal during the licensing
process.

4. CONCLUSION

The Department of Energy asks the Commission's continued
cooperation and support as the site characterization and other
elements of the repository program outlined by the. Secretary are
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implemented. The Department specifically solicits the
Commission's help in resolving the issues raised here and
requests that careful consideration be given to our initiative on
collaborative interaction. The Department also asks for the
Commission's support for MRS and transportation strategies that
are designed to satisfy the increasing need for timely spent fuel
storage.
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AdSTRACT

The U.S. Environmental Protection Agency has
issued and is eveloping generally applicable
environmental standars for the disposal of various
types of radioactive wastes. Standards have been
issued for the disposal of spent nuclear fuel,
hLgh-leveL and transuranic wastes, and for uranium
mill tailings. Standards have been proposed for the
land disposal of low-level radioactive waste and for
disposal of discrete, non-ditfuse, low-volume, high-
concentration, Naturally Occurring and Accelerator-
Produced Radioactive Materials wastes. Regulations
for ocean disposal of low-leveL radioactive wastes
are also under consideration.

INTRODUCTION

The United States Environmental Protection
Agency (EPA) has the responsibility and authority
to develop standards and guides to minimize adverse
impacts on public health and the environment from
radiation. A major part of this effort over the
past few years has been directed at radioactive
waste disposal activities.

There are several reasons why EPA does not have
just one radiation exposure standard to cover all
waste activities. First, several laws provide EPA
with radiation protection authority. The criteria
to be met by these different laws vary considerably,
making it most unlikely that the same standard could
meet all of them. The second reason for differences
is the teasibility of implementation for the
particular situation. A cost-effectiveness analysis
is also usually done as part of the basis for the
standards.

ENVIRONMENTAL STANDARDS FUR URANIUM AND
THOKIUM MILL TAILINGS

The EPA's standards for inactive and licensed
uranium mill tailings sites have as their two
primary objectives for control of hazards from
tailings, isolation and stabilization to prevent

misuse by man and dispersal by natural forces
(floods, wind, rain, etc.) and stabilization of the
piles to control radon emissions and prevent seepage
of hazardous constituents into ground water. The
standards for inactive sites (EPA 1983a), require
that, for disposal of tailings, control measures
shall be designed to: (a) be effective for up to
one thousand years, if reasonably achievable, and,
in any case, for at least two hundred years; and
(b) provide reasonable assurance that releases of
radon-222 from residual radioactive material to
the atmosphere will not exceed an average release
rate of 0.74 q/m2 /sec or alternatively, will
not increase the annual average concentration of
radon-222 in air at or above any location outside
the disposal site by more than 0.01 q/L. The
inactive site standards also require cleanup to
limit soil contamination and assure that in any
occupied or habitable building a reasonable effort
shall be made to achieve the annual average radon
decay product concentration (including background)
not to exceed 0.02 WL (Working Level, i.e., exposure
to radon decay products). In any case, the radon
decay product concentration (including background)
shall not exceed 0.03 L and the level of gamma
radiation shall not exceed the background level by
more than 5.2 nC/kg/hr.

The standards for licensed sites (EPA 1983c)
include both operational and closure phases.
Operational phase standards require that:
(a)surface impoundments must have a liner, unless
exempted by the regulating agency; (b) a monitoring
system be operated; (c) a corrective action program
be conducted, if the ground-water protection
standards are being exceeded; (d) the exposure
limits of 0.25 mSv/yr, are met (EPA, 1977b);
(e) standards, under the Clean Water Act, are
met i.e., prohibiting discharges to surface waters,
except at locations where annual average precipita-
tion exceeds average annual evaporation (EPA, 1982);
and () standards, under the Clean Air Act, for
radon-222 emissions from tailings are met (EPA,
1986). Closure standards are the same as for the
inactive sites.
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Court Ations

The uranium mill tailings standards were
contested by the uranium industry, environmental
groups, States, and by individuals. The Court
dismissed all challenges except asking that
quantitative ground-water standards for inactive
tailings be required. The Agency has proposed
quantitative ground-water concentration standards
for inactive sites to replace those qualitative
provisions set aside by the Court (EPA, 1987).

ENVIRONMENTAL STANDARDS FOR THE MANAGEMENT AND
DISPOSAL OF SPENT NUCLEAR FUEL, HIGH-LEVEL AND
TRANSURANIC RADIOACTIVE WASTES

The EPA's standards for spent nuclear fuel,
high-level (HLW) and transuranic (TRU) radioactive
wastes, apply to management and storage operations
and set release limits for disposal systems
kEPA 1985).

Subpart A establishes radiation dose limits
of 0.25 mSv/yr to members of the public resulting
trom the management and storage of spent fuel, HLW
or TRU radioactive wastes (except for transportation)
at facilities licensed by the RC, and facilities
managed by the DE at waste disposal facility sites.

The Subpart , disposal portion had containment
quantitative), assurance (qualitative), individual

protection, and ground-water protection require-
ments. The containment requirements set numerical
limits on the projected release of specific radio-
nuclides as a function of release probability to the
accessible environment over the 10,000-year period
following closure of the repository. The limits are
based on an overall societal objective of no more
than 1,000 excess cancer deaths over 10,000 years
from 100,000 metric tons of spent fuel.

The individual protection requirements limit
the exposure from the disposal system to a member
of the public in the accessible environment to
0.25 mSvlyr, for tne first 1,000 years after dis-
posal. The grouno-water protection requirements
apply only to ground-water supplies serving
thousands of people, and for 1000 years limit the
water withdrawn from these special sources to
concentrations as set forth in EPA's National
Primary Drinking Water Regulations (EPA 197T).

The assurance requirements are principles
to provide an extra margin o assurance that the
containment requirements will be met despite the
large uncertainties that confront the prediction of
disposal-system performance over 10,000 years.
The essence of the six assurance requirements is:
(a) disposal systems shall not depend on active
institutional controls for more than 100 years.
after the closure; (b) long-term disposal system
performance should be monitored for a reasonable
time; () disposal systems shall be marked and
their locations recorded in appropriate government
records; (d) disposal systems shall be designed with
several different types of barriers; (e) sites
should not be located where scarce or easily
accessible resources are located; and f) wastes
shall be recoverable for a reasonable time after
disposal.

Legal Action Concerning 40 CFX Part 191

In 1986, several environmental groups and
states, filed petitions for review of these
standards. The Court remanded Subpart B so that:
(a) EPA must reconcile the Sections on individual
and ground water protection requirements with the
Safe Drinking Water Act's (SDWA) Part C requirements
on underground injection or adequately explain the
divergence; (b) EPA must supply an adequate
explanation for selecting the 1,000-year design
criterion in the two Sections and (c) the Ground-
Water Protection Requirements Section was promulgated
without proper notice and comment and must be
reproposed for public comment.

ENVIRONMENTAL STANDARDS FOR THE MANAGEMENT AND LAND
DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTES AND NARM
WASTES

The Agency has proposed generally applicable
environmental standards for the land disposal of all
low-level radioactive waste (LLW) materials not
controlled by other EPA standards at all Federal and
commercial LLW disposal facilities and standards for
disposal of Naturally Occurring and Accelerator-
produced (NARM) wastes (EPA, 1989).

LLW Rationale

The EPA LW standard has several elements. The
pre-disposal part of the standard will limit annual
effective whole body exposures from all environmental
pathways to any member of the public from regulated
LLW disposal facilities; and "away-from-generator"
LLW management and storage facilities. These limits
would make the EPA LW Standard parallel and consis-
tent in structure with the 0.25 mSv/yr standards EPA
has promulgated for the Uranium Fuel Cycle standards
(EPA, 1977b).

The post-disposal part of the Standard will
establish limits on exposure through all pathways
to members of the public from the land disposal of
LLW. It would apply to any LW disposal facility
using any land disposal method any place in the
United States. EPA's technical analysis has not
revealed any reason to significantly depart from a
0.25 mSv/yr level.

Two sets of groundwater protection requirements
are being considered for public comments. In both
cases, Class I ground waters, those that serve as
irreplaceable sources of drinking water for large
populations, will require non-aegradation criteria.
The two proposals would differ with respect to the
protection levels for Class II ground waters. One
option is to protect all ClassII ground waters to
the National Primary Drinking Water Regulations
(EPA, 1976) which would have a recommended limit of
0.04 mSv/yr. The other option would divide the
Class II ground waters into high-yield (suitable
for a community supply) and low-yield aquifers.
The high-yield sources would be protected to the
0.04 mSv/yr level while the low-yield sources would
be included in the basic 0.25 mSv/yr. In both
proposals, all Class III ground waters would be
included in the basic protected to 0.25 mSv/yr
stanaard
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The qualitative implementation requirements
would compensate for the uncertainties that
necessarily accompany plans to isolate radioactive
wastes from the environment for a long rime. They
include considerations concerning: active insticu-
tional controls (such as guarding and maintenance);
passive insticutional measures such as permanent
markers); monitoring during disposal and post-
aJsposal phases, and location away rom areas
containing materials not widely available from other
sources.

Criteria for identifying wastes with
sufficiently low levels of radioactivity to qualify
as "Below Regulatory Concern" kBRC) are proposed.
Any waste meeting these criteria ould be disposed
of as a non-radioactive waste. However, if it had
hazardous non-raaioactive cnaracteristics, it would
have to be disposed of in compliance with EPA's
hazardous wastes regulacons.

Our economic analyses show that the use of a
BKC criteria co eliminate certain low-activity
radioactive wastes from tull LLW regulation and
disposal process is very cost effective. EPA
estimates that approximately 35X by volume of all
LLW could be re-classifiec as RC with a resulting
maximum annual dose to an individual of less than
0.04 mSv/yr and potential savings of more than 600
million dollars over 20 years.

NARM Coverage

The considerations for the regulation of NARM
are to:

(a) Assure the same disposal of discrete high
activity ARM wastes in regulated sites;
and

k0) Provide for a manifest system that
will track the NARK waste from
generator to disposal.

An important point on the NARM coverage of an
EPA standard is specifically which NARM wastes are
to be covered. We presently are excluding those
nigh volume diffuse wastes such as mine over-burden
and benefication residuals. That is not to say that
these latter waste are not deserving of some type
of eguLation, just that they are not appropriate
tor coverage under these LLW Standards.

NARM waste proposed for regulation includes any
NARM waste whose radioactivity concentration exceeds
74 q/gm, but exempts certain consumer items.

OCEAN DISPOSAL REGULATIONS AND CRITERIA

restriction, all applicants must prepare and submit
to EPA a site-specific Radioactive Material Disposal
Impact Assessment; and (c) if EPA determines that a
permit should be issued to the applicant, the
recsommendation must be transmitted to both Houses
o-f Congress and approved by a joint resolution.
No permits .have been issued to date.

The EPA participates in many of the
International Atomic Energy Agency's (IAEA) programs
and is also closely following the activities of the
London Dumping Convention (LDC).

Presently, EPA is revising the 1977 regulations
to: (a) include consideration of availability,
capacity and impacts of land-based alternatives;
(b) incorporate statutory amendments made subsequent
to the 1977 regulations; (c) include the quantita-
tive defintion of high-level radioactive waste
developed for the LDC (IAEA, 1978, 1986), and
(a) revise existing criteria in view of continued
field experience and refinement of testing
procedures and site designation protocols.
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Welcome

Please note presentation and transportation arnements have been made

on yr behalf for the duration of your visit at Chxibu orks, JAPAN.

Schedule for Field Tour

October 26, 1989;

13:0 W p. 

13:05-13:20 p.m.

13:25 p.m.

13:40 p.

13:40-14:25 p..

14:25 p.m.

14:40 P.a.

14:45-15:45 P.,.

15:50 p..

16:05 p.M.

16:05-16:20 p.m.

Arrival at Chu Works, PNC

Brief Overview of Recent Research and Development
Activities on Geological Disposal Progame for HLN
at Chibu Works.

Introduction of Field Tow.

Chawge Cloths

Depart for Shomasama Hydrological Test Site

( Bus Transportation 

Arrival at Shomasama Hydrological Test Site

Showasama Hydrological Test Site

Depart for Tono mine

Arrival at Tono mine

Tow on Tono NiIne

Depart for Chibu Works

Arrival at Chum Works

Visit at Exerimental Laboratory

* 16:25-16:40 p.m.

16:45 p.m.

(Chanoe Cloths 

TechnicaI comments on PNC activities

Depart for Kyoto
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Field Tour

( Epositor )

eetir -Ro

- Brief Overview of R&D Activities of PC at Cibu Works

- Inoduction of Field Tir
(K Yamakawa)

Tono mine gallery; (see next two pages)

- S 1 Ergineered Barrier aterials Field Tests
(Y. usa)

- S 2 General programme and worc scope on Natural Analogue
(Y.Ochial) Studies

- swOP 3 Hy qogechemistrY of guxwater
T. Seo)

- SP 4 Geochemistry of Natural UTh Series Nucl Ides
(S. Takeda)

Uranium Mineralization

- STP 5 Nine-by Experiments an Excavation Responses
(. Susihara)

- SOP 6 Shaft Excavation Effect
tY.Nino.lya)

Shoasama Hdrological Test Site;

- STOP 7 Hydrogeological Investigation for Regional Groudwater
(K. Yanagizawa) Flow.

- STOP 8 New Tools for site Investigations of Deep Geological
Enviroment

(K. Yanagizawa) (A) Hydrological Equipments

(K.Noritake) (B) Geophysical Equipments

Experimental Laboratories at Chubu Uorks

- STOP 9 Experimental Laboratory Hydraulic Condutivity
(K Nakano) Measurement System



Location Map of Test Area In Tono Mine and Adjacent Area
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STOP 1; Eirnee-ed Barrier Materials Field Tests

Objetives

(V Evaluation of chemical durability of waste glass under field conditions.

(2) Evaluation corrosion behavior of overpack materials under field conditions.

(3) Establishment of experimental methods of field tests for engineered barrier
materials.

Test Items

(1) Hydrological characterization of field test site:

- Sampling and analysis of groundwater composition.

- Periodic monitoring of groundwater;

pH,EhDOconductvity and temperature measurement.

- Groundwater flow measurement.

(2) Engineered barrier materials corrosion tests under field conditions:

- Leaching test of simulated waste glass;
(Glass=P(Y798, Temperature=191C, 901)

- Corrosion tests of candidate overpack materials;
(Specimen: mild steel, cast steel, copper, titanium alloyASTM G-12Ti),
hastelloy C Temperature:19C)

- Evaluation of specimens;

Corrosion rate(weight loss), analysis of alteration layer and
corrosion products(SEM, XRD)

Result

(1) Hydrological charaterization of field test site:

- Tono groundwater chemistry (See Table );
Na-HCO3 Type

- Hydraulic conductivity at Tono test site;
10 '-10 'cm/sec

(2 Corrosion behavior of engineered barrier materials under field condititions:

- Waste grass (P7018) leach rate as a function of temperature (See Fig.2);
The activation energy (65KJ! of waste glass alteration caluculated

from field leaching tests was quite similar as that obtained from a
soxhlet test in laboratory.

- Overpack materials weight loss as a function of time (See Fig.2);
Weight loss of test specimens (mild steel, cast steel and pure

copper) in field tests at Tono test site were smaller than those in
laboratory tests using Tono groundwater.

Very low corrosion rate at the field tests was obtained for Titanium,
its alloy and nickel alloy.



9

STDP 2; General Prramme and Work Scope an Natural Analogue Studies

Objectives

(1) Contribution to validation of migration models in natural barrier for

long-term safety assessment.

-To understand geochemical basis related to migration and fixation of

U-series nuclides for long-term prediction models.

(2) Contribution to the site investigation poess.

-To develop the methodology and equipments for the characterization of

suitable geological environment for isolation of radioactive wastes.

(3) Contribution to establishment of public acceptance.

-To support the feasibility of eological isolation of radioactive

wastes in Japanese geological environment.

Work Scope 

The following studies are in progress to investigate fixation-migration

of U-series nuclidesand its relevant geological and geochemical environment.

(1) Migration and retardation studies uranium of series nuclides.

-Uranium series disequilibria in ore zone and around the Tsukiyosi Fault.
-In-situ distribution coefficients
-Matrix diffusion into granite boulders in ore zone.
-Transportation to biosphere.

(2) Geochemical study of groundwater.

-Geochemical parameters.
-Characterization of natural colloids.
-Geochemical modelling of groundwater.

(3) Hydrogeological study at Tono area.

-Hydrogeological parameters.
-Modelling of groundwater flow system.

(4) Geological and geochronological study.

-Occurrence of uranium deposits.
-Geological history of Tono area.
-Mineralogy of host rock.

-(5) Migration modelling.

-Data base of above studies.
-Validation of models.



(1) General and economic geology have been studied i.e. stratigraphy,

geological structure. geological history, ore distribution, ore grade

ore charcteristic, mineralogy of host rock, etc.

(2) There is no evidence of migration of uranium series nucides such as

2"3U, 234U and ... T for a period of at least 1 million years.

(3) 2.Ra has been migrated over a distance of several meters for recent

thousand years.

(4) The chemical and isotopic composition is charcterized in correspondence

with the stratigraphy.

(5) The tritium concentration in groundwater show that shallow groundwater

is directry recharged by rainfall and discharge very quickly and the

deep groundwater is stagnant.



STuP 3; Hygwdmistry of wDeater

Objectives

(1) To investigate the chemical condition of groundwater collected in

representative formations from the Tsukiyoshi ore body.

(2) To investigate the interaction of groundwater and host rock and their

influence on radionuclide transport.

(3) To investigate the characteristics and chemical composition

of natural colloids in groundwater.

Works

The following works are undergoing;

(1) Measurement of the concentration of cation and anion in groundwwater.

(2) Measurment of the physicochemical parameters for groundwater

such as pH, Eh. DO and COND.

(3) Measurement of the isotopic composition of groundwater such as a "0,

6D and H.

Remits

(1) In correspondence with the stratigraphy, there are significant

difference in the geochemical characteristics.

(2) The groundwater of ore zone is characterized that it contains

bicarbonate, sodium and fluoride higher than surface or

shallow groundwater.

(3) Isotopic data of 610 and 6D of groundwater have been obtained.

'The data show a distinct difference between the above two type

water.
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SIUP 4; Geocheistry of Natural h-in seies kclides

(DiseuiIlbriui of awi series N=clIdes)

Objectives

(1) To estimate the time scale and spacial sacle of migration of U-series

nuclides in sedimentary ore zone and fault zone.

(2) To identify the minerals on which U-series nuclides are fixed.

(3) To understand the geochemical mechanism related to migration and

fixation of U-series nucides for long-ter; prediction model.

The measurement of U-series disequilibrium and analysis of associated

minerals are in progress concerninig the following samples.

(1) Three dimensional grid samples in fresh ore zone of gallery.

(2) Two dimensional grid samples in fault zone of gallery.

(3) Drilled core samples in ore body along the direction of groundwater flow.

(4) Drilled core samples in the vicinity of fault zone.

Results

(1 Uranium has not been migrated over distances of 1 m for at least

recent 1 million years.

(2) "'Ra has been leached over distances of 1 for recent thousands

years.

(3) Radioactive disequilibrium is observed within a few meters along

fault zone.

(4) Uranium is associated with various materials such as zeolite, clay

titanium compound and organic carbon. l
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STOP 5 ; Nine-by Experiments n Excavation Responses

Obectives

(1) Preliminary study on the monitoring system of excavation responses.

(2) Test and evaluation of the instruments and methods which are currently

available for the measurements of rock mass behavior.

(3) Aquisition of the geomechanical and hydraulic data on excavation responses

for the preparation of the further experiments in the actual deep

underground research laboratory.

(1) Pilot boring for the initial investigations.

(2) Laboratory tests on the-boring cores.

(3) Geological mapping.

(4) Measurements of the pourwater pressures.

(5) Permeability measurements.

(6) Measurements of the rock mass displacements.

(7 easurements of the axial stress of rockbolts.

(8) Borehole loading tests.

(9) Seismic tomography.

GW In-situ stress measurements

40 Groundwater level monitoring.

Oh Comparison of the actual rock mass displacements with the predicted ones by

the F.E.M.odel.

,.

F

A-.
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&alts

(1) Rock mass displacement was almost terminated when the excavation face

procceeded about 2times of the drift diameter from the measuring point.

(2) In-situ stress was not isotropic.

(3) Permeability measurement was impossible at the zone of O.5-1.Om from the drift

face after the drift excavation.

(4) Seismic survey suggested the low velocity zone of 0.8m thickness around the

drift.

(5) F.E.. simulation result was consistent with the actual measurements assuming

the excavation influeuced zone of 1.0. thickness around the drift.

i
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STW 6; Shaft ExcavatIon Effect Project

Objectives

(1) Evaluate the mechanical and hydrological characteristics of the rock mess
which is influenced by the shaft excavation.

(2) Evaluate the change of hydrological condition around the shaft.

(3) Develop the repository design and the performance accessment of geological

isolation for nuclide transport.

(1) Measurement of the mechanical and hydrological changes of the zowe influenced

by the shaft excavation.
(2) NAerical model development of the groundwater flow around the shaft.
(3) Natural analogue study.

Following Items are being prepared as the pre-excavaticu monitoring;
(1) Tensiometers and piezometers for the monitoring of the subsurface

water flow are installed.
(2) oreholes of up to 2) depth are being drilled and-geophysical loggings,

BTV-monitoring and permeability measurement are being performed.
(3) tP ystems are being installed and the multiple pezometric pressure

measurements are performed in some boreholes.
Shaft excavation is planned to start early next year.



STOP 7; Hydrogeological InvestlgatIon for Regional Groundwater Flow

Objectives

(1) Development of methodology and equipment for analyzing the groundwater

flow relevant to mechanism of radionuclide migration.

- To develop method of hydrological,hydrogeological and

hydrogeochemical investigation.

- To develop equipments obtaining data relevant to hydrological,

hydrogeological and hydrogeochemical characters.

(2) Development and validation of groundwater flow models for long-term

safety assessment.

- To understand hydraulic and hydrogeological characters related to the

3Dmigration model in the regional area (2kmxl5kaXdepth 1000M)

including Tsukiyoshi Uranium deposites.

- To develop regional three-dimensional hydrological models.

- To validate relonal three-dimensional hydrological models by hydraulic

data obtained on hill-slope (surface and subsuface) hydrology and in

borehole and drift.

(3) Contribution to estabishment of public acceptance.

- To support the feasibility of hydrogeological isolation of radioactive

waste in the Japanese rainy environment.

Works

The following studies are in progress to investigate hill-slope hydrology,

hydrogeological characters. And it is also to develop the hydraulic equipment

and to establish the model, * :

(1) Investigation of hill-slope hydrology.

- Lineament anatysis- by LANDSAT. -: ,' .a. 

- Vegetational- and morphological analysis, by aerial potpgraph. -

- Geological and topographic interpretation by mapping.

- Zebra ap and drainage interpretation by topographic sap.

- ydrogeological interpretation by ground surface mapping.
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- Investigation of surface hydraulic characterization of

evapotranspiration, river flow and precipitation.

- Measurement of specific discabarge and electric conductivity.

(2) Hydrogeological characters.

2-1 Core logging

- Investigation of fracture characterization(fracture pattern,filling

materialsRQD etc.)

- Measurement of physical properties(effective porosity, density and

hydraulic conductivity etc.)

2-2 borehole hydraulic investigation

- Measurement of hydraulic parameters(hydraulic conductivity, pore

pressure and groundwater flow velocity by tracer test).

- Geophysical logs(sonic log, neutron log, BHTV and RADER etc.).

- Measurement of groundwater physico-chemical parameters(Eh, pH,

electric conductivity and groundwater composition etc.) and ground-

water sampling.

2-3 Hydraulic investigation in drift

- Geological analysis of fracture system.

- Measurement of hydraulic parametershydraulic conductivitypore

pressure and groundwater discharge etc.>.

- Evaporation analysis on tunnel wall. -

- Geochemical analysis of groundwater composition and filling materials

in fracture. .-

(3) Development and validation of 3D regional hydrogeological models.
(TAGSAC CORD developed by Dr. WATANABE, SAITAMA UNIVERCITY)

- Data base of above studies.

- Validation of regional three-dimensional hydrogeological model from

hydraulic data obtaining on hill-slope hydrology, and in borehole and

* drift.

- PNC Tracer Test System.

- PNC Gechenical Logging System.I~~~~ 
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(4) Development of hydraulic equipments.

- PNC Aquifer Test System.

- PNC Low Pressure Lugeon Test System.

- Hydraulic Testing Rachine(Laboratory Permeability Test).

- PNC BAT Groundwater Sampling System.

- PNC Tracer Test System.

- PNC Geochemical Logging System.

Results

Q1) Based on core observation, most of the fractures are classified as four

types as follows. 0IPlaner type,()Irregular type, <>Curved type,

Stepped type(Fig.l).

(2) In-Situ hydrulic conductivity in the granite is approximately.O1' 10-

ca/s at fracture-predominants parts. 10 '-1O'ca/s at fracture-

predominant parts In case of occurence of filling-minerals in fracture,

and 10"-10-'c/s at fracture-poor parts measured by PNC Aquifer Test

Method(Fig.2).

(3) In-situ hydraulic conductivity at fracture-predominant parts in the

granite tends to descrease with depth as areas in some other countries

ever . (Pi t.e3).@

(4) Hydrogeological models has been developed for groundwater flow in the

sedimentary rock and the granite, considering the recharge of water from

the overlying high permeability Seto Group, the geochemical analysis of

the-surface-water and the groundwater. the geological survey, and the

In-situ hydraulic testCFis.4Y.-

:.~~~~ ~ ~~~ * -;

j ; * - - -. -*v~~~~~~~~~~~~~~~p~iqc5-h



II

STOP 8; New Tools for Site nvestigations of Oeep Geological Environment

(A) Hydrological Equipments

ObJectives

-To characterize hydraulic and geochemical characteristics of deep

geological environment.

These following equipments are developed.

(1) PC Aquifer Test System

-Equipment can measure hydraulic conductivity and pore pressure in

low permeability rock (from 10-' to 10'ca/sec hydraulic

conductivity).

(2) PC Geochemical Logging System

-Groundwater sampling equipment which can continuous sampling

from deep borehole.

-This equipment can simultaneously measure pH, Eh. EC and

temperature during groundwater sampling.

(3) PC-BAT Groundwater Sapling System

-Groundwater sampling equipment under the condition of non-gas

and pressured . ,

(4) Evaporation measurement system
, 

(Developed by Dr. WATANABE. Saitama Univ.)

-The rate of evaporation flow in low permeability rock on a tunnel

a~~~~~~~wl.~ --

*,:)~*

_I
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(8) Geophysical equipments

Objectives

Development of efficient geophysical instruments for reconnaissance

investigation of deep geological environment.

(1) 4 Channel Carbone (Fig.1,Fig.2)

The 4 channel carborne system has been developed to establish

(a) the radioactive method due to radon gas and its daughters for

detecting active faults and

(b) the principle of 4 channel carbone method for reconnaissance

investigations on deep geological environment.

Current works include

(a) an application to know active faults and

(b) Improvement of the system.

WAN.PLT Method Fig.3.Fig.4)

The Power Line Magneto-elluric method was developed to establish a

new tool for reconnaissance resisitivity mapping of deep geological

enviornment and is being applied to resistivity mapping of different

geological environment.

(3) Borehole Radar System (Flg.5,Fig.6)

Ramac system, which was developed by STRIPA project, will be used for

detail fracture mapping at depth up to 1000. in different rock types

in Japan.
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siuP 9; Hyiaul conuictivity WASurement SYstem

(G*aul l Testins Apparatus)

Objectives

- easurement equipmett hydraulic conductivity of low permeability rock

at high temperature and high pressure conditions.

Works (Fig.1.tablel.)

An extensive effort has been paid to delop a hydraulic conductivity

measurement equipment for the low permeability rock in labolatory.

The development was emphasized to minimize the temperature dependance of the

pressure within the system.

The developed system has a capability to apply both constant pressure method

and transient pulse method suggested by Brace et al. covering the range 10 -'

to 10 -cM/ sec.

We intend to establish standard easurement specification which has not been

established for the very low permeability.

The system has began its regular weasurement and is expected the system will

enable the valid omarison be Athe rock sample permeability and in-situ

measurement in borehole.

PNC also considers to establish the systemwhich takes account into high

temperature condition.

..~~~~~~~~~~~.


