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FOREWORD

The research abstracts contained in Volume 25 of the Waste Management Research
Abstracts (WMRA 25) were collected between January 1 and June 30, 2000. The abstracts
reflect research in progress, or planned, in the field of radioactive waste management. For
abstracts of completed research and other published information, the reader is advised to
consult one of the many available commercial or non-commercial bibliographic information
services, such as the IAEA's International Nuclear Information System (INIS). Please refer to
the following URL for INIS:

http://www.iaea.org/programmes/inis/index.html

Though the information contained in this publication covers a wide range of
programmes in many countries, the WMRA should not be interpreted as providing a complete
survey of ongoing research in IAEA Member States. Enquiries for further information
concerning a particular research abstract should be addressed to the author(s) at his/her
institute.

The total number of abstracts published in WMRA 25 is 297. This is comparable to
the number of abstracts for each of volumes 23 and 24, which were combined into
WMRA 23-24 for a total of 678 abstracts (339 per volume). The slight reduction in the
number of abstracts per volume might be attributable to several factors:

• WMRA 22 was published in 1994 and WMRA 23-24 was published in 1999 -
the long delay in publishing abstracts for research in progress may have raised
concerns about the timeliness of the WMRA information.

• During the compilation of abstracts for WMRA 23-24, the Agency was in the
midst of developing and implementing an Internet-based mechanism for
abstract submissions and reporting. In addition, it implemented an "in-house"
administrative system for abstract review, authorization and publication.
WMRA 25 was the first WMRA volume that relied on the Internet-based
submission process and the administrative system. As with any new computer
application, technical problems were experienced, which may have affected
the number of submissions.

• The time frame for collecting abstracts for WMRA 25 was much shorter than
for previous volumes, which could also have accounted for the slight
reduction in the number of abstracts received for WMRA 25.

While the number of submissions to WMRA 25 is lower than for past volumes, there
has been a dramatic change in the accessibility and availability of the abstracts that were
submitted. As indicated above, nearly six years transpired between the publication of
WMRA 22 and WMRA 23-24. During that time frame, none of the abstracts submitted for
WMRA 23-24 were accessible outside of the IAEA. With the implementation of the Internet-
based submission for WMRA, and combined with the automated "in-house" administrative
system, abstracts in WMRA 25 were accessible via the Internet at the URL listed below as
soon as they are authorized for publication by the WMRA Programme Officer.

http://www.iaea.org/cgi-bin/irais.showwmt.pl7wmwmra.wmt
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Depending upon Agency workload, some abstracts were authorized and became accessible on
the Internet the same day that they are submitted to the IAEA.

Individual abstracts may be viewed via the cited URL. In addition, searches may be
carried out to find and view abstracts according to various search criteria, such as by volume,
by waste management topic code, by specific database fields (such as title, country, principal
investigator), et cetera. As such, for volumes 25 and onward, it will not be necessary to wait
until a collection of abstracts is published - abstracts may be viewed interactively via the
Internet as soon as they are authorized.

Even though they are directly accessible via the Internet, collections of abstracts in
WMRA 25 and future WMRA volumes are or will be published on CD ROM to assist persons
that may have difficulty accessing abstracts via the Internet.

WMRA 25 is a collection of Adobetm Acrobattm PDF files. In addition to being
published on CD ROM, WMRA 25 may be downloaded from the cited URL. After
downloading during a brief on-line session, users can work with WMRA 25 off line.

Volume 23-24, also a collection of PDF files, may be ordered on CD ROM or
downloaded from the cited URL.

The database that holds the abstracts for WMRA 23-24 and WMRA 25 also contains
the abstracts for WMRA 22. It should noted that WMRA 22 data were converted and loaded
from a different electronic format. Thus slight differences in content and print format may
appear when compared to later WMRA volumes. Although already in printed form, WMRA
22 data were "back loaded" to enable full text search and query functions via the Internet at
the cited URL. The collection of abstracts in WMRA 22 is available only in printed form,
which may be ordered from the cited URL.

Volumes of Waste Management Research Abstracts are available free of charge, on
request, to governmental and private organizations and to researchers. To order additional
copies of volumes, please use the electronic request form on the cited URL or mail a request
to:

Waste Management Research Abstracts
Division of Nuclear Fuel Cycle and Waste Technology
International Atomic Energy Agency
PO Box 100
A-1400 Vienna
Austria

The collection of waste management research abstracts is made possible by the
continued participation of researchers who are willing to invest the time and effort necessary
to complete abstract forms or to submit information about their research via the Internet. The
work of the Resident Missions to the IAEA in Vienna and the other governmental
organizations in Member States who co-ordinated the submission of these abstracts is greatly
appreciated.

This report was prepared by G.W. Csullog, Division of Nuclear Fuel Cycle and Waste
Technology.

IV



INTRODUCTION TO WMRA 25

It is with pleasure that the International Atomic Energy Agency presents the twenty-
fifth issue of the Waste Management Research Abstracts (WMRA). This issue contains 297
abstracts that describe research in progress in the field of radioactive waste management. The
abstracts present ongoing work in 10 countries and an international organization. Although
the abstracts are indexed by country, many programmes are actually the result of co-operation
among several countries. Indeed, a primary reason for providing this compilation of
programmes, institutions and scientists engaged in research into radioactive waste
management is to increase international co-operation and facilitate communications.

Data provided by researchers for publication in WMRA 25 were entered into a
research in progress database named IRAIS (International Research Abstracts Information
System). The IRAIS database is available via the Internet at the following URL:

http://www.iaea.org/programmes/irais/

This database will continue to be updated as new abstracts are submitted by researchers
world-wide.

The format of WMRA 25 is similar to that used for WMRA 23-24. The abstracts are
listed by country (full name) in alphabetical order. All abstracts are in English. The volume
includes six indexes by: principal investigator, title, performing organization, descriptors (key
words), topic codes and country. Figure 1 provides a description of the elements of an
abstract.

Internet access to WMRA supports a variety of search functions and allows searching
by words or phrases included in the texts of the abstracts. When performing searches, users
should take note of the following conventions used in full texts:

isotope numbers: 60Co, 235U etc. are represented by Co-60, U-235 etc.
chemical formulas: UO2, H2O, Fe2O3 etc. are represented by U02, H20, Fe2O3, etc.
m2 is represented by m2 but m3 is written out in full as 'cubic metres'
ms"1 is represented by 'm per s' and Bqm"3 by 'Bq per cubic metre'
exponentials are written out, for example '10 to the power of 20' is used in
place of 1020

A list of waste management topic codes can be found starting on page viii.



FIGURE 1 Elements of an Abstract

Cuba

( 1 ) CUB19930001

( 2 ) Title: O ) Topic Coder,]:

Condiuoning ofCuban spent «» l«t sources 12+ -Wistc fmmobilizjilion: I2!l-w»ie Packaging:

( M Title in Original Urtguige;

Acondirionamienta dt las Fuenles Scllinjai Gatfadas Ainraccrulu

( 5 } Abstract:

Various types of sealed radiation sources arc widely userf in Cuba in industry, medicine1 aisd research. Once the radiation
sources are. considered spent, the Center for Radiation Protection and Hygiene (the organirjiion responsible for radioactive
waste management in Cubs) niakes their centialized collection- Al l ipenl radiation sources arc stured fllprcseni in [lie
Cuban Storage Facility. There ire more than 270C?p«n[ sources. A strategic programme to define tJie procedures for
conditioning of existing spent sealed sources began in 199n. The research was developed under the Cuban Nutlear Agency
project. Three prototypes of waste packages f conditioned drams) for different kind of radiation saunas, were pitpared in
1997. Prefabricated concrete cubes were used for larger spenl sources. Asmoit stored sources are industrial Cs sources,
four of them were selected to construct a promt jpe fora conditioned wasls package. A 200-litre drum was prepared ivith
concrete filling. The Cs-137 industrial sources were successively plated inw the drum [[lie limit of activity was previously
defined). Cement mortar was then poured over the sources. The prepared package with identification num.be.) DA-97-01
comaiiis four sources with a total activity of 310 QBQ. The dose l i t t was IB4 mSWh at 1 m.

( 6 ) WM D«criptorfi>: (.aesium 137; industrial wastes; radiation sources; waste management wistr staia^e

( 7 ) Prin t ipal l nv«1 igsto r(s): ( 8 ) O rgin ization Perlo rm in g the w orli:

BtNiTEZ KMN CARLOS CFNTCR YtiR RADtATIOS' PROTECTION AMD
HVCJSENE

CENTER FOR RADIATION PROTECTION AND SIYG1ENE (C u H A»
PC. EQ600
ClUt lAn HABANA

( 9 ) Other [nvcstigitdn: H 0 ) Organization Type:

Mercedes SalgadO; Luis Jova; Akjandro HemindciL Nivardo Garcia; Oihtr
Oscar Martinez Sandal io Madmo

(.11) Program Duralion: From: 19°6-l-l To: 1^9S-!^-l

( 1 2 ) Ststc of Advan«meni: Elesearth in progress ( 1 3 ) Prelimmiry rtport(i) iv»il»|jle: Yrs

( t h) Sponsnring Organization^): ( 1 5 )

MinKtry of Science, TechnoJcg
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FIGURE 1 (continued)

1 Reference Number

2 Title

3 Topic Code(s)

4 Title in Original Language

5 Abstract

6 WM Descriptor(s)

7 Principal Investigator

8 Organization Performing the
work

9 Other Investigator(s)

10 Organization Type

11 Program Duration

12 State of Advancement

13 Preliminary report(s)
available

14 Sponsoring Organization(s)

15 Associated Organization(s)

A unique identifier for each entry, in bold face, starting with the ISO
code for the country followed by the year of update (four digits) and
a four-digit number assigned in ascending numerical order.

English title of the abstract.

Radioactive waste management subject category codes. A list of
these codes can be found starting on page vii-ix.

(optional) For work originally prepared in a language other than
English, the title in the original language may be included here.
Please note that non-Roman characters are not supported.

All abstracts are printed in English. For the representation of special
characters such as chemical formulas, isotope numbers etc. see the
information given in the Introduction.

Descriptors or key words taken from the Radioactive waste
management Thesaurus. The assigned descriptors are indexed in this
volume and represent an additional search possibility.

The name of the primary researcher or author contributing to the
document. Corporate/organization authors are also cited where
applicable.

Name and location of the primary author/investigator.

Name(s) of other researcher(s) or collaborator(s).

The type of organization where the research is being performed: an
institution of higher education; a foundation or laboratory for
research and/or development; private industry; or other.

The start and finish dates are given in the format YYYY-MM-DD.

State of the research: research planned or in progress.

Yes or no.

The organization providing the funding for the research.

Any other organization(s) also performing the research.
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WASTE MANAGEMENT TOPIC CODES

10 - RADIOACTIVE WASTE

100 - RADIOACTIVE WASTE - GENERAL
101 - General policies
102 - Programme Strategy, Planning and Management
103 - Effluents and Discharges
104 - Database & Information Systems, including Technology Transfer Systems.

Technical Assistance and Costs
105 - Waste Minimisation
106 - Quality Assurance Aspects
108 - Waste Management System Analysis
109 - Waste Characterisation (Radionuclide Inventory Determination), including

Computer Codes and Measuring Methods and Techniques

110 - LOW AND INTERMEDIATE LEVEL WASTE FROM NFC FACILITIES
111 - Gaseous Waste Treatment
112 - Liquid Waste Treatment
113 - Solid Waste Treatment
114 - Waste Immobilization (Bituminization, Cementation, Including Tests of

Properties, Leaching Studies)
115 - Waste Packaging
116 - Waste Storage
117-Waste Disposal
118 - Waste Transportation (Methods, Containers, Transportation Means)

120 - RADIOACTIVE WASTE FROM NON-NFC SOURCES
121 - Gaseous Waste Treatment
122 - Liquid Waste Treatment
123 - Solid Waste Treatment
124 - Waste Immobilization
125 - Waste Packaging
126 - Waste Storage
127 - Waste Disposal

130 - HIGH LEVEL WASTE
131 - Gaseous Waste Treatment
132 - Liquid Waste Treatment
133 - Solid Waste Treatment
134 - Waste Immobilization/Vitrification (including Heat Transfer, Leaching

and Other Studies)
135 - Waste Packaging (Canister Types, Materials, Corrosion Studies)
136 - Waste Storage
137 - Waste Disposal (including Spent Fuel)
138 - Waste Transportation (Methods, Containers, etc.)

Vlll



140 - SPENT FUEL
141 - Spent Fuel Immobilization/Conditioning
142 - Spent Fuel Packaging (Canisters, Materials, etc.)
143 - Spent Fuel Storage
144 - Spent Fuel Immobilization/Conditioning
145 - Spent Fuel Packaging (Canisters, Materials, etc.)
146 - Spent Fuel Storage
148 - Spent Fuel Transportation (Methods, Casks, etc.)

150 - ALPHA BEARING/TRU WASTE
151 - Gaseous Waste Treatment
152 - Liquid Waste Treatment
153 - Solid Waste Treatment
154 - Waste Immobilization
155 - Waste Packaging
156 - Waste Storage
157 - Waste Disposal
158 - Waste Transportation (Methods, Containers, etc.)
159 - Recovery of Radionuclides from the Waste

160 - HAZARDOUS/MIXED WASTE
161 - Biodegradation/Biotreatment
162 - Liquid Waste Treatment
163 - Solid Waste Treatment
164 - Waste Immobilization
165 - Waste Packaging
166 - Waste Storage
167 - Waste Disposal
168 - Waste Transportation (Methods, Containers, etc.)
169 - Removal/Recycling of Organics
171 - Technologies and Methodologies
174 - Rehabilitation of Mill Tailings

180 - WASTE CHARACTERIZATION
181 - Methodologies, Analytical Methods, Measurements Instrumentation
182 - Waste from form characterization
183 - Waste packages characterization
184 - Mixed waste characterization
185 - Radionuclide characterization in storage tanks
186 - Radionuclide characterization in drums
187 - Radionuclide characterization in-situ
188 - Radionuclide scanning
191 - ROHE in waste management facilities
192 - ROHE in laboratories
193 - ROHE in site characterization
194 - ROHE in D&D
195 - ROHE in drums characterization and retrieval
196 - ROHE in characterization and retrieval of buried waste
197 - ROHE in characterization and retrieval of liquid waste served in

underground

IX



20 - ENVIRONMENTAL IMPACT/ASSESSMENT STUDIES
200 - ENVIRONMENTAL IMPACT/ASSESSMENT

201 - Dispersion and Migration of Radionuclides
202 - Dispersion and Migration Models
203 - Gas Diffusion Studies
204 - Impacts from Landfill Sites

210 - BIOLOGICAL UPTAKE AND TRANSFER
211 - Biological Uptake Mechanisms and Models

220 - ENVIRONMENTAL TRANSFER
221 - Environmental Transfer Models
222 - Microbial Effects
223 - Effects of Gaseous Releases

230 - RADIOLOGICAL ASSESSMENT
231 - Radiological Assessment Models
232 - Environmental Risk Assessment
233 - Long Term Environmental Impact

240 - ENVIRONMENTAL MONITORING
241 - Monitoring Programmes
242 - Monitoring Techniques

30 - FACILITY AND/OR SITE SPECIFIC STUDIES
300 - FACILITY/SITE - GENERAL

301 - General Planning and Management
302 - Site Survey and Characterization
303 - Earth Science Models and Studies
304 - Safety Assessment and Performance Studies
305 - Design, Construction, Commissioning
306 - Barrier Studies and Tests

310 - STUDIES FOR NEAR SURFACE DISPOSAL FACILITIES
312 - Site Survey and Characterization
313 - Earth Science Studies and Models
314 - Safety Assessment and Performance Studies
315 - Design, Construction, Commissioning
316 - Barrier Studies/Tests/Impacts

320 - STUDIES FOR GEOLOGICAL REPOSITORIES
321 - General Planning and Management
322 - Site Survey and Characterization
323 - Earth Science Studies and Models
324 - Safety Assessment and Performance Studies
325 - Design, Construction, Commissioning
326 - Barrier Studies/Tests/Impacts including Near Field Effects
327 - Waste Emplacement
328 - Natural Analogue Studies



330 - STUDIES FOR LANDFILL SITES
331 - General Planning, Regulatory Concern, Limits
332 - Site Characterization, Disposal Technologies
333 - Landfill site remedial actions

40 - DECONAMINATION AND DECOMMISIONEVG (D & D)
400 - D&D - GENERAL

401 - D&D Programme Strategy, Planning and Management
402 - Nuclear Power Reactor Decommissioning
403 - Research Reactor Decommissioning
404 - Non-Reactor Facility Decommissioning

410 - DECONTAMINATION TECHNOLOGIES
411 - Mechanical Decontamination Methods
412 - Chemical Decontamination Methods
413 - Electrochemical Decontamination Methods
414 - Ultrasonic/Microwave Decontamination Methods
415 - Decontamination by Melting
416 - Other Methods and Techniques

420 - DECOMMISSIONING TECHNOLOGIES
421 - Dismantling Techniques
422 - Use of Explosives
423 - Robotics, Remote Operations

430 - MANAGEMENT OF DECOMMISSIONING WASTE

50 - ENVIRONMENTAL RESTORATION
501 - Project Planning and Management
502 - Feasibility Studies
503 - Environmental Risk Evaluation including models
504 - Economic Studies
505 - Criteria
511 - Site Characterization
512 - Unknown
521 - Decontamination of Soils
522 - Decontamination of Groundwaters
523 - Waste Retrieval, Emplacement of Barriers
524 - Management of Restoration Waste

60 - LEGAL, REGULATORY AND GOVERNMENTAL ISSUES
601 - Criteria for Exempt Levels
602 - Facility/Site Licensing Process
611 - Waste Policy Acts

XI



70 - PUBLIC INFORMATION/INTERACTION
701 - Public Information Programmes, Public Participation
702 - Information Centres
703 - Education and Training
704 - Socioeconomic Aspects

80 - ACTINIDE & TRANSMUTATION

800 - Actinide & Transmutation Studies
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Belgium

BEL20000001 I

Title:
RESEAL II: a large scale demonstration test for REpository SEALing in an argillaceous host rock (Phase II)

Title in Original Language: Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 325 -
Design, Construction, Commissioning; 326 -Barrier
Studies/Tests/Impacts including Near Field Effects

Abstract:

For the long term performance of a HLW repository, effective backfilling and sealing of the shafts and
connection galleries is needed in order to avoid the formation of preferential pathways for the migration of
water, gas and radionuclides. Therefore, it is esential to demonstrate in situ the feasibility of sealing on a
representative scale. The objectives of the research project are: (1) to demonstrate installation techniques for the
sealing of a shaft on a representative scale i.e. the 1.4 m diameter shaft in the HADES underground research
facility in Mol (Belgium); (2) to demonstrate the sealing of a borehole; (3) to demonstrate the stability of a seal
under accidental overpressure conditions; (4) to demonstrate water and gas tightness of the seal; (5) to validate
models for the assessment of the seal behaviour.

The main sealing material option is a mixture of high density bentonite pellets (density higher than 2.1 grams
per cubic centimeter) with bentonite powder. This sealing material will be optimised to obtain the best balance
between saturation time, swelling pressure and hydraulic conductivity. The in situ experiments will be supported
by laboratory experiments to develop the seal material production and installation procedure and to measure the
water and gas transport properties of the seal material. The geomechanical properties of the sealing material will
be determined by swelling pressure tests and suction controlled tests.

WM Descriptor(s): backfilling; bentonite; buffers; closures; construction; demonstration programs;
engineered safety systems; environmental exposure pathway; high-level radioactive
wastes; radioactive waste disposal; radioactive waste management; sealing materials;
underground mining

Principal Investigator(s): Organization Performing the work:
Volckaert, G. Studiecentrum voor Kernergie SCK-CEN

B-2400Mol BELGIUM
Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Dereeper, B..;Ortiz, L.; Bernier, F.; Put, M. Foundation or laboratory for research and/or development

Program Duration: From: 1996/05 To: 2003/06

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

European Commision (Brussels, Belgium), ENRESA (Spain), CEA (France), CIEMAT (Spain), UPC
ANDRA (France), NIRAS/ONDRAF(Brussels, Belgium)

BEL20000002

Title:
BIOREMEDIATION OF RADIOACTIVELY CONTAMINATED SITES AND ENVIRONMENT

BEL20000001 - BEL20000001



Belgium 2

Microbiological remediation

Title in Original Language: Topic Code(s):

161 -Biodegradation/Biotreatment; 211 -Biological
Uptake Mechanisms and Models; 222 -Microbial
Effects; 50 -ENVIRONMENTAL RESTORATION;
521 -Decontamination of Soils

Abstract:

OBJECTIVE

Development and application of knowledge in the field of (micro)biological effects and technology related to
remediation of contaminated soil, treatment of radioactive waste, safety of geological disposal of waste,
problems of pollutions of pool reactors and development of bacteria to be used in remediation.

PHASES OF THE PROJECT

Phase 1 : To define programmatic criteria for the contaminated test site, to select, permit, and review data on the
test site, to develop infrastructure support, to initiate additional site and biogeochemical characterisation of the
site (to be continued in Phases II and III in parallel with field experiments).

Phase 2 : Experimental assessment of rates and processes influencing natural bioremediation; large-scale multi-
investigation experiment on accelerated bioremediation using existing approaches to accelerating
bioremediation rates; small-scale, investigator-driven experiments including but not limited to community
dynamics of soil microbiota and ecology, biotransformation and biodegradation processes, survival and
effectiveness of bioengineered organisms, biogeochemical dynamics, new methods of assessment, and
acceleration strategies.

Phase 3 : large-scale, multi-investigator experiment on accelerated bioremediation using new, optimised
acceleration methods developed from this program; continuation of small-scale, investigator-driven experiments
including but not limited to community dynamics of soil microbiota and ecology, biotransformation and
biodegradation processes, survival and effectiveness of bioengineered organisms, biogeochemical dynamics,
new methods of assessment, and acceleration strategies, continuation of interdisciplinary multi-investigator
evaluation of natural bioremediation rates and processes.

WM Descriptor(s): biodegradation; decontamination; environmental restoration; microorganisms;
remedial action; soils

Principal Investigator(s): Organization Performing the work:
MERGEAY, Max BELGIAN NUCLEAR RESEARCH CENTRE (SCK-

CEN)
Belgian Nuclear Research Centre SCK-CEN B-2400MOL BELGIUM
2400
MOL

Other Investigators: Organization Type:
Foundation or laboratory for research and/or development

Program Duration: From: 2000/01/0 To: 2009/12/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none VITO, ULB, JCAT Co. Ltd (Joint Centre of
Advanced Technologies for Energy,
Industry, Environmental Safety and Public
Health; Russia), ECOPROGRESS
International

BEL20000002 - BEL20000002



Belgium

BEL20000003

Title:
Implementation of Promising Bio-Phytosorption Techniques/Products for Decontamination and Minimisation
of Liquid Waste. Elaboration of Joint Quality Assurance System.
Acronym: SORPHYBIO

Title in Original Language: Topic Code(s):

10 -RADIOACTIVE WASTE; 100 -
RADIOACTIVE WASTE - GENERAL; 105 -Waste
Minimisation; 112 -Liquid Waste Treatment; 160 -
HAZARDOUS/MIXED WASTE; 162 -Liquid
Waste Treatment; 171 -Technologies and
Methodologies

Abstract:

There is a growing world need for decontamination and minimisation of liquid wastes that have arisen due to:

- decades of activities of nuclear and industrial sectors of the world economy, from one side, and

- a limited market of promising economy, energy and resource saving bio/phytosorption techniques/products to
treat these wastes, from the other side.

The Russian JCAT has developed and is developing bio/phytosorption techniques/products, applied
successfully for the solving of current urgent problems of national decontamination market and some
international ones.

The Russian JCAT and the Belgian SCK-CEN develop, assess and optimise four promising bio/phytosorption
techniques/products. The project also includes the elaboration of Joint Quality Assurance System, applied to the
four promising bio/phytosorption techniques/products offered by JCAT, and common patenting.

WM Descriptor(s): biotechnology; decontamination; liquid wastes; non-radioactive wastes; radioactive
waste processing; sorption

Principal Investigator(s):

COLLARD, GUY

SCK-CEN BELGIAN NUCLEAR RESEARCH
CENTRE
B-2400
MOL

Other Investigators:
A. Bruggeman (SCK-CEN) O. Bitchaeva (JCAT
Russia)

Organization Performing the work:
BELGIAN NUCLEAR RESEARCH CENTRE (SCK-
CEN)
B-2400 MOL BELGIUM

Organization Type:
Foundation or laboratory for research and/or development

Program Duration: From: 01/01/200 To: 31/12/2004

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Associated Organization(s):

Joint Centre of Advanced Technologies for
Energy, Industry, Environmental Safety and
Public Health
(JCAT Co. Ltd - Scientific-Research Co.
Ltd. - St. Petersburg-Moscow, Russia) and
its members

BEL20000003 - BEL20000003



Belgium

BEL20000004

Title:

Geochemistry and migration of radionuclides in the Boom Clay and in the backfill

Title in Original Language: Topic Code(s):

157 -Waste Disposal

Abstract:
In Belgium, the Boom Clay Formation is studied as a potential host rock for the geological disposal of high
level radioactive waste. The long-term safety of disposal will depend on the performance of the host rock with
respect to its capacity to retain radionuclides, released from the waste packages as well as on the barrier
performance of the backfill and sealing materials over very long time periods. The main objective of the
research program is to provide reliable and defensible models and parameters as a scientific basis for the long
time prediction of the migration of dissolved radionuclides and gases through the host formation (Boom Clay)
and the backfill of a deep geological HLW repository. Therefore, different processes and factors influencing the
return of radionuclides to the biosphere are studied. The values of model parameters for the migration of
radionuclides and gases generated in the repository are derived from experimental studies on clay cores and
from field tests. The models and the values of the model parameters are validated by large-scale in situ
experiments and by natural analogue studies.

WM Descriptor(s): Belgium; clays; diffusion; dispersions; mathematical models; radioactive waste
disposal; radionuclide migration; rock-fluid interactions; waste-rock interactions

Principal Investigator(s): Organization Performing the work:
Put, Martin Belgian Nuclear Research Centre SCK-CEN

B-2400Mol BELGIUM
Studiecentrum voor Kernergie SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Dierckx, A.; De Canniere, P.; Maes, N., Wang, L., Foundation or laboratory for research and/or development
Moors, H., Delecaut, G.

Program Duration: From: 1991/01 To: 2003/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

European Commission (Brussels, Belgium); NIRAS/ONDRAF Louvain University, Leuven (Belgium);
(Brussels, Belgium) AEA Technology (United Kingdom);

QuantiSci (United Kingdom)

BEL20000005

Title:

Natural evidence on the long-term behaviour of trace elements and radionuclides in the Boom Clay

Title in Original Language: Topic Code(s):
323 -Earth Science Studies and Models; 328 -
Natural Analogue Studies

Abstract:

For over 20 years, the Belgian Nuclear Research Centre SCK-CEN has been studying the Boom Clay as a
potential host formation for the geological disposal of radioactive waste. It is now generally acknowledged that
geochemical processes, which are active over very long (geological) time-scales, can influence the performance
of the repository. Due to the complexity of the geochemical processes and the long time-periods involved, these
processes cannot be fully studied by laboratory experiments. Therefore, this study investigates the distribution

BEL20000004 - BEL20000004



5 Belgium

and migration of trace elements and radionuclides that are naturally present in low (background) concentrations
in the Boom Clay Formation since its deposition, 32 million years ago. The proposed scientific methodology
consists in the detailed geochemical, radiochemical, and mineralogical analyses of samples from the Boom clay
formation. This approach allows to obtain data on the long-term behaviour of critical elements or radionuclides
in realistic geological disposal conditions over geological time-periods, relevant for the assessment of the safety
of disposal.

During the first year of the project, the entire Bom Clay has been studied. At present, the study focuses on some
layers of interest (e.g. layers with relatively high content in organic matter, high uranium concentration, a
relatively high permeability and the transition zone towards the overlying sands).

The objectives of the proposed research project are: (1) to study the geochemical distribution and behaviour of
trace elements (REE) and naturally occurring isotopes of U, Th, and their daughter isotopes in the Boom Clay
Formation; (2) to estimate sorption, solubility and speciation of particular radionuclides (geochemical
modelling), and (3) to verify or support predictions on the long-term behaviour of disposed radionuclides by
comparing the results from this natural analogue study with results from migration experiments and performance
assessment calculations.

WM Descriptor(s): clays; geochemistry; high-level radioactive wastes; mineralogy; natural analogue;
radioactive waste disposal; radioactive waste management; rare earths; thorium; trace
amounts; uranium isotopes

Principal Investigator(s): Organization Performing the work:
Put, M. Belgian Nuclear Research Centre SCK-CEN

B-2400Mol BELGIUM
Belgian Nuclear Research Centre
B-2400
Mol

Other Investigators: Organization Type:
De Craen, M.; Sneyers A.; Volckaert, G Foundation or laboratory for research and/or development

Program Duration: From: 1997/02 To: 2003/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium) none

BEL20000006

Title:

Separation of boric acid from reactor effluents and evaporator concentrates

Title in Original Language: Topic Code(s):
10 -RADIOACTIVE WASTE; 103 -Effluents and
Discharges; 105 -Waste Minimisation; 112 -Liquid
Waste Treatment

Abstract:

At many pressurised water reactors (PWRs and WWERs), evaporation of the Low-Level-Liquid Waste (LLLW)
guarantees a high Decontamination Factor (DF) for the condensed vapour, and thus a low release of
radioactivity. But the Volume Reduction Factor (VRF) for the waste is limited by the presence of boric acid, the
most important component of the LLLW besides water. Waste optimisation can be achieved by separating boric
acid from the radioactivity before, during or after the LLLW evaporation. In many countries, conditioned and
non-conditioned evaporator concentrates represent the volumetrically most important fraction of the stored
nuclear waste.
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Separation of boric acid from the radioactivity leads to a lower waste volume and thus a lower waste cost, it
results in a waste that is less difficult to process and has a better long-term stability, and it produces boric acid
for possible recycling.

Since several years, SCK/CEN has been developing processes for the separation of boric acid by volatilisation.
The key goal is to achieve higher waste volume reduction factors in a cost-effective way, while maintaining low
activity discharge limits. An additional goal is to obtain purified boric acid for recycling. Volatilisation of boric
acid from aqueous solutions is the basis of a simple process for separating boric acid during the evaporation of
LLLW, and it can be exploited for the recuperation of boric acid from evaporator concentrates. Other
SCK/CEN processes for the treatment of evaporator concentrates are based on the volatilisation of solid boric
acid in superheated steam.

For the separation of boric acid during evaporation, the LLLW is treated in a semicontinuous evaporator,
operating at a constant inventory, at a pH below 8 and at elevated temperature and pressure. After an initial
period, all boric acid that comes in with the feed leaves the evaporator in the gaseous phase. The non-volatile
chemical and radiochemical impurities, on the other hand, remain quantitatively in the evaporator and the waste
volume reduction factor is no longer limited by the boron concentration in the evaporator. The steam loaded
with boric acid can be fed to a column for fractional condensation with partial reflux. Here, the boric acid is
concentrated in the reboiler.

Without the addition of reagents or the production of secondary waste, this simple all-in-one process splits the
incoming waste water stream into three streams:
1. An active waste concentrate containing almost all the radioactive and chemical impurities, together with some
boron.
2. A concentrated boric acid solution that can be reused if it is sufficiently pure.
3. An effluent with low boron content and which is highly decontaminated.

After trials using simulated and real PWR waste at SCK/CEN, the process has been tested in a small pilot
installation and with realistic liquid waste at the nuclear power plant in Doel, Belgium.
The main results of this demonstration experiment were :
- The waste volume reduction factor was more than two times greater than with the current evaporation practice.
- About 80% of the boron was recovered as a 3.5 wt.% boric acid solution.
- A high decontamination factor was obtained (except for tritium) and the effluent was pure enough to be
discharged.

A preliminary economic evaluation has been carried out for a Belgian nuclear power plant. Under Belgian
conditions, profit could be made from the first year on and the cumulative profit would become more than
8,000,000 EURO after 25 years .

The removal of boric acid from evaporator concentrates is a valuable alternative to the volatilisation during
evaporation when existing evaporators cannot be adapted or replaced. Also, it can be a useful supplement when
a more complete recovery of 1 OB-enriched boric acid is required. In both cases the supplementary installation
and the supplementary energy input should be small.

Our first proposal for the removal of boric acid from evaporator concentrates is an adapted version of the
process used for the separation during evaporation. To limit the energy consumption associated with the
transformation of water to steam, a mixture of steam and air is circulated in a nearly closed loop. The main
components of the installation are an evaporator/contactor, a distillator/contactor with a reflux column and a gas
circulator preceded by a gas heater. This is a continuously operating system. The boric acid containing
evaporator concentrates enter the heated evaporator/contactor, where water and boric acid are partially
volatilised with the circulating steam and air. A concentrated waste stream leaves the evaporator/contactor.
Chemically and radiochemically purified boric acid leaves the distillator/contactor. We started the design of an
installation for treating 20 kg/h evaporator concentrates with a boric acid concentration of about 10 wt.%. The
boric acid recovery would be 80 % and the waste volume reduction would be 90 %.

In the latest SCK/CEN process the non-alkaline, dried radioactive concentrates are brought into contact with
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superheated steam to volatilise the boric acid. By using superheated steam one can work at a higher temperature
without the necessity to use an elevated (steam) pressure, and more boric acid can be volatilised with less steam.
Behind the classic evaporation process, only a small installation is needed.

Literature data allow to calculate the equilibrium ratio of the H3BO3 partial pressure to the H2O partial
pressure of the steam, or the ratio of both mole fractions . Superheated steam with a dew point of e.g. 100 C and
a temperature of e.g. 165 C allows to volatilise 0.015 mole boric acid per mole steam. Complete condensation
results then in a 5 wt.% boric acid solution for recycling. On the other hand, if the boric acid loaded steam is not
condensed but cooled to a temperature just above the dew point, e.g. to 110 C in our example, up to 94 % of the
volatilised boric acid can be desublimated as pure solid H3BO3 and the steam can be reheated and returned to
the contactor. To approach the theoretical maximum yield, it is important to saturate the superheated steam as
much as possible with boric acid. Heat and mass transfer rates can be enhanced by a continuous renewal of the
phase boundary layers through intensive agitation of the solid waste.

After preliminary laboratory experiments, we studied this last process on a pilot scale in a once through
configuration with complete condensation. The results with simulated PWR concentrates are promising. Boric
acid could be recovered as expected and its chemical purity was rather high.

The costs for conditioning and transport of liquid radioactive waste and especially the necessary provisions for
interim storage and final disposal are high and still increasing. Nuclear power plants are the main producers of
this radioactive waste. In several countries, their borated evaporator concentrates constitute the most important
process waste because of the volumes concerned. Therefore, SCK/CEN is developing processes for the
separation of boric acid by volatilisation. Although further R&D is required and specific profitability analyses
have only started, separation of boric acid by volatilisation during or after the evaporation appears technically
feasible and in many cases economically advantageous.

WM Descriptor(s): boric acid; boron; evaporation; light water reactors; liquid wastes; low-level
radioactive wastes; materials recovery; PWR type reactors; radioactive effluents;
radioactive waste processing; separation processes; WWER type reactors

Principal Investigator(s): Organization Performing the work:
Bruggeman, A. BELGIAN NUCLEAR RESEARCH CENTRE (SCK-

CEN)
STUDIECENTRUM VOOR KERNENERGIE B - 2 4 0 0 M O L BELGIUM
S.C.K./C.E.N.
BOERETANG 200
B-2400
Mol

Other Investigators: Organization Type:
Braet, J Other

Program Duration: From: 1992/07/0 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

BEL20000007

Title:
Treatment of tritiated liquid organic waste

Title in Original Language: Topic Code(s):

10 -RADIOACTIVE WASTE; 122 -Liquid Waste
Treatment; 160 -HAZARDOUS/MIXED WASTE;
162 -Liquid Waste Treatment; 169 -
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Removal/Recycling of Qrganics

Abstract:

More and more countries require that mixed waste meet minimum treatment standards prior to final disposal.
Substantial or complete removal of the hazardous component can provide a significant reduction in the volume
of the radioactive waste and ensure a safer disposal by the elimination of for example toxic or flammable
organic components. Furthermore, the compatibility of the treated waste with secondary conditioning processes
(such as cement encapsulation) is likely to be enhanced. With the current technology, the treatment of mixed
waste still poses a considerable challenge for the nuclear industry. Several risk factors have to be studied and
taken into account. Many proven processes in the non-nuclear industry need to be adapted in order to meet the
nuclear risk.

SCK/CEN owns an amount of tritiated liquid organic waste. The main component is tritiated methanol. We
intend to convert it into tritiated water, which can be further conditioned and stored, and carbon dioxide, which
can be discharged. In 1999 an appropriate infrastructure has been realized and process equipment has been built
and tested, that should allow a controlled and safe handling of this volatile, highly flammable, toxic and highly
radioactive material. A combination of direct combustion and catalytic oxidation, developed and tested by
Ontario Power Technologies Canada, will assure the very high conversion rates that are required for
environmental reasons. Condensation and adsorption on molecular sieves will trap the tritiated water.
Processing of the waste will start in September 2000.

WM Descriptor(s): combustion; hazardous materials; incinerators; industrial wastes; labelled
compounds; liquid wastes; organic solvents; organic wastes; pilot plants; radioactive
waste processing; toxic materials; tritium; waste oils

Principal Investigator(s): Organization Performing the work:
Bruggeman, A. BELGIAN NUCLEAR RESEARCH CENTRE (SCK-

CEN)
STUDIECENTRUM VOOR KERNENERGIE B-2400 MOL BELGIUM
S.C.K./C.E.N.
BOERETANG 200
B-2400
Mol

Other Investigators: Organization Type:
Braet J. Other

Program Duration: From: 1999/01/0 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none Ontario Power Technologies

BEL20000008

Title:
TRANCOM-CLAY-II: Transport of Radionuclides in a reducing clay sediment

Title in Original Language: Topic Code(s):

201 -Dispersion and Migration of Radionuclides;
323 -Earth Science Studies and Models

Abstract:

Information on the mobility of radionuclides is essential to assess the long-term safety the deep geological
disposal of radioactive waste in a clay formation. This project addresses the migration behaviour of
radionuclides, identified as critical by Performance Assessment, in a reducing clay environment with special
emphasis on the role of the organic matter.
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Considerable efforts go to developing and demonstrating concepts describing radionuclide migration as well as
to the acquisition of the model parameters. An equal amount of effort goes to batch experiments, aimed at
understanding the mechanisms controlling migration.

The main objectives are: (1) to develop and/or demonstrate a conceptual model for the description of the
migration of radionuclides in a reducing, organic rich clay environment that can be implemented in performance
assessment models and; (2) to produce an internal coherent database for the interaction of radionuclides with
organic matter and clay under reducing conditions. To test the validity of the conceptual model, laboratory and
large scale in situ migration experiments with 14C- labelled organic matter are performed. The advantage of
using labelled organic materials is that one can trace exactly its pathways. This will contribute to a better
understanding of the mechanisms of retention and migration.

WM Descriptor(s): actinide complexes; carbon 14; clays; complexes; dispersions; high-level radioactive
wastes; humic acids; hydraulic transport; laboratories; organic matter; organometallic
compounds; radioactive waste disposal; radioactive waste management; testing;
tracer techniques; transport

Organization Performing the work:
Belgian Nuclear Research Centre
B-2400Mol BELGIUM

Principal Investigator(s):

Put, Martin

Belgian Nuclear Research Centre
B-2400
Mol

Other Investigators: Organization Type:
Dierckx, A.; Wang, L.; De Canniere, P.; Aertsens, M.; Foundation or laboratory for research and/or development
Moors, H.

Program Duration: From: 1996/01 To: 2003/06

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

European Commission (Brussels, Belgium); NIRAS/ONDRAF Armines (France), Catholic University
(Brussels, Belgium) Louvain (Belgium), Loughborough

University of Technology (United
Kingdom), Galson Sciences Ltd. (United
Kingdom)

BEL20000009

Title:

Performance assessments of the geological disposal of high-level radioactive waste in clay formations

Title in Original Language: Topic Code(s):
323 -Earth Science Studies and Models; 324 -Safety
Assessment and Performance Studies

Abstract:

In Belgium, performance assessment calculations on the geological disposal of high-level and long-lived
radioactive wastes are focused on the Boom Clay Formation at the Mol-Dessel site. The main results of the
performance assessments for the Mol site obtained during the period 1989-1999 have been summarised in the
second Safety Assessment and Feasibility Interim Report (SAFIR-2). The SAFIR-2 report is prepared by the
Belgian Radioactive Waste Management Agency NIRAS/ONDRAF and will be presented to the Belgian
authorities at the end of 2000. In the present assessments, strong emphasis is on improving the transparency and
traceability of the scenario selection and the consequence analyses. A new catalogue of FEPs (features, events
and processes) potentially influencing the behaviour of the repository system is elaborated.
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In the context of the 4th Framework Programme of the European Commission (1995-1999), the Belgian
Nuclear Research Centre SCK-CEN participated in the Spent Fuel Assessment (SPA) project, which was co-
ordinated by IPSN (France). The contribution of SCK-CEN to the SPA project consisted of a detailed
performance assessment of the geological disposal of spent fuel in the Boom Clay formation. Within the 5th
Framework Programme of the European Commission, SCK-CEN will participate in the following projects: (1)
the BENIPA project, co-ordinated by ENRESA (Spain), focusing on the role of bentonite barriers in the
performance of deep repositories for the disposal of spent fuel and vitrified high ulevel waste in granite and clay
formations; (2) the SPIN project, co-ordinated by GRS (Germany), evaluating the applicability of various safety
and performance indicators to demonstrate the safety of a repository system; (3) the BORIS project, co-
ordinated by Galson Sciences (UK), evaluating the applicability of the Siberian sites at Tomsk and
Krasnoyarsk, where liquid radioactive waste has been injected into aquifer layers, for testing and validating
geochemical and transport codes used in performance assessments.

WM Descriptor(s): Belgium; clays; high-level radioactive wastes; performance; radioactive waste
disposal; radioactive waste facilities; radioactive waste management

Principal Investigator(s): Organization Performing the work:
Marivoet, Jan Belgian Nuclear Research Centre SCK-CEN

B-2400Mol BELGIUM

Belgian Nuclear Research Centre
B-2400
Mol

Other Investigators: Organization Type:
Sillen, X.; Hardy, L.; Wemaere, I.; Mallants, D. Foundation or laboratory for research and/or development

Program Duration: From: 1994/01 To: 2003/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium); European Commission ENRESA, Madrid (Spain), NRG, Petten
(Brussels, Belgium) (The Netherlands); IPSN, Fontenay-aux-

Roses, (France); GRS, Braunschweig
(Germany), VTT, Espoo (Finland), Galson
Sciences (UK)

BEL20000010

Title:

Performance assessments of the surface and deep disposal of low-level radioactive waste

Title in Original Language: Topic Code(s):
313 -Earth Science Studies and Models; 314 -Safety
Assessment and Performance Studies

Abstract:

A number of studies to evaluate the possible disposal of LLW at the existing nuclear sites in Belgium were
launched by the Belgian Radioactive Waste Management Agency NIRAS/ONDRAF. These studies are being
developed in consultation with the local communities. The Belgian Nuclear Research Centre SCK-CEN
contributes to the elaboration of safety assessments for the nuclear sites of Mol/Dessel. This involves the
development of detailed hydrogeological models. The present work concentrates on the investigation of two
options, in particular the evaluation of disposal in an engineered surface facility and of underground disposal.
The contribution of SCK-CEN consists of the elaboration of a feasibility report in which the potential impact of
gas effects on the performance of the repository is investigated and of reports that describe the data needed for
the elaboration of the performance assessment of the repository systems. SCK-CEN has finalised performance
assessment calculations for candidate repository sites for the disposal of MLW and LLW in NW Russia and in
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Hungary in the framework of the EC TACIS and PHARE programmes.

WM Descriptor(s): Belgium; low-level radioactive wastes; performance; radioactive waste disposal;
radioactive waste facilities; radioactive waste management; underground disposal

Principal Investigator(s): Organization Performing the work:
Volckaert, G. Belgian Nuclear Research Centre

B-2400Mol BELGIUM
Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Mallants, D.; Zeevaert, T.; Marivoet, J.; Wemaere, I. Foundation or laboratory for research and/or development

Program Duration: From: 1998/03 To: 2001/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium), European Commission BELGATOM, Brussels (Belgium)
(Brussels, Belgium)

BEL20000011

Title:
Regional hydrogeological characterisation of the Mol site

Title in Original Language: Topic Code(s):

323 -Earth Science Studies and Models; 324 -Safety
Assessment and Performance Studies

Abstract:

As part of the Belgian national radioactive waste management programme directed by NIRAS/ONDRAF, the
Belgian Nuclear Research Centre SCK-CEN collects since more than 15 years data on the groundwater level
from approximately 130 boreholes at 40 locations in NW-Belgium. Based on these data, a regional
hydrogeological model is being developed. To extend the data that are available for the calibration of the
regional model, a data acquisition campaign consisting of the drilling of 4 additional boreholes has been worked
on from 1996 to 1998. Pumping tests have been carried out in the new filter tubes and a large number of
measurements of the hydraulic conductivity have been made in the laboratory on cores taken at two of the four
new boreholes. An update of the regional hydrogeological model is in preparation.

In the framework of the 4th Framework Programme of the European Commission (1995-1999), SCK-CEN was
the co-ordinator of the PHYMOL project which is a palaeohydrogeological study of the Mol site. Within this
project, the geochemical and isotope composition of groundwater samples taken from the boreholes of SCK-
CEN's regional piezometric network were analysed by CEA and UPS. The analysis of the measured
concentrations of stable and radioactive isotopes and dissolved noble gases indicated that present day
concentrations reflect a paleoclimatic variation and that the infiltration was drastically reduced during glacial
periods. SCK-EN, in collaboration with TUD, developed a method for treating the variability of the
hydrogeological system over long time scales as a consequence of the expected evolution of the climate. This
method is applicable in performance assessments of geological disposal of radioactive waste in clay. Especially
during glaciations, drastic changes in the groundwater flow patterns are expected to occur.

WM Descriptor(s): Belgium; hydrology; paleoclimatology; radioactive waste disposal; radioactive waste
management; site characterization
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Principal Investigator(s):

Wemaere, Isabelle

Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Organization Performing the work:
Belgian Nuclear Research Centre
B-2400 Mol BELGIUM

Other Investigators:
Hardy, L.; Marivoet, J.; Van Keer, I.; Labat, S.

Program Duration: From: 1996/01 To

State of Advancement: Research in progress

Sponsoring Organization(s):

NIRAS/ONDRAF, Brussels (Belgium), European Commission
(Brussels, Belgium)

Organization Type:
Foundation or laboratory for research and/or development

2001/12

Associated Organization(s):

Belgian Geological Survey, Brussels
(Belgium), Universtite de Paris-Sud, Orsay
(France), CEA, Saclay (France), Technical
University of Delft (the Netherlands)

BEL20000012

Title:

PRACLAY/ A demonstration test for HLW disposal in clay

Title in Original Language:

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 323 -
Earth Science Studies and Models; 326 -Barrier
Studies/Tests/Impacts including Near Field Effects

The objective of this research project is to simulate and to investigate the thermo-hydro-mechanical behaviour
of a dummy HLW disposal gallery (and its components) in a clay formation, based on the present reference
repository concept. This concept includes backfilled galleries with overpack in which HLW canisters are
emplaced. In addition, construction and installation techniques will be demonstrated on semi-industrial scale.
The PRACLAY project requires an extension of the present underground facilities (HADES): a second access
shaft (constructed from June 1997 to November 1999) and a connecting gallery with the present facilities. The
construction of the latter connecting gallery will be monitored through an extensive instrumentation programme
(CLIPEX). To prepare the in situ demonstration test, a mock-up is currently running at the surface.

WM Descriptor(s): boreholes; clays; demonstration programs; heat; heat transfer; high-level radioactive
wastes; hydrodynamics; mine shafts; mining; mock-up; radioactive waste disposal;
underground mining

Principal Investigator(s):

De Bruyn, Didier

Economic Interest Grouping PRACLAY
B-2400
Mol

Organization Performing the work:
EIG PRACLAY
B-2400 Mol BELGIUM

Other Investigators:
Demarche, Marc (Principal
Investigator/Researcher);Bernier, Frederic; Brosemer,
Didier; Buyens, Marc

Program Duration: From: 1996/01 To: 2010/01

State of Advancement: Research in progress

Organization Type:
Other
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Sponsoring Organization(s):
NIRAS/ONDRAF (Brussels, Belgium)

Belgium

Associated Organization(s):

CEA (Fontenay-aux-Roses, France)

BEL20000013

Title:
PRACLAY mock-up

Title in Original Language:

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 326 -
Barrier Studies/Tests/Impacts including Near Field
Effects

The PRACLAY project has been set up for the preliminary demonstration of the feasibility of the HLW
disposal concept. The present disposal concept in Belgium consists of 2 metre I.D. horizontal galleries, which
are excavated in a clay formation for the disposal of HLW.

A preliminary mock-up has been set-up in a surface laboratory as a preparation for the demonstration in the
underground research facilities. The mock-up represents a 5 metre long section of a HLW disposal gallery on a
one to one scale, with a 2 metre outer diameter barrier consisting of bentonite-based blocks and a 0.5 m
diameter central tube with electrical heating elements. The barrier hydration started in December 1997. The
heating has been switched on in June 1998 and will continue until at least the end of 2000. After a cooling
phase, the mock-up will be dismantled in 2001 to allow for a detailed analysis of the different components
(barrier material, central tube, concrete lining segments, instrumentation). The information gathered will serve
both the general concept studies as well as the design of the full-scale underground demonstration test.

WM Descriptor(s): backfilling; high-level radioactive wastes; mock-up; simulation; thermal analysis

Principal Investigator(s):

Verstricht, Jan

Organization Performing the work:
Economic Interest Grouping PRACLAY
B-2400Mol BELGIUM

Economic Interest Grouping PRACLAY
B-2400
Mol

Other Investigators: Organization Type:
Brosemer, Didier; Dereeper, Bernard; Gatabin, Claude Other

Program Duration: From: 1996/01 To: 2010/01

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium) CEA (Fontenay-aux-Roses, France)

BEL20000014

Title:
CLIPEX - CLay Instrumentation programme for the Extension of an underground research laboratory

Title in Original Language: Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 323 •
Earth Science Studies and Models; 325 -Design,
Construction, Commissioning

Abstract:
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The aim of the CLIPEX project is to elaborate an instrumentation programme in the framework of the extension
of the HADES underground research laboratory (Mol, Belgium), and more precisely of the connecting gallery
between the second access shaft and HADES. The project has been set up to assess the performance of
mechanised excavation techniques and the corresponding reduction of disturbed zone in a high-level waste
repository. During the excavation of the connecting gallery, it will be indeed possible to observe, in real time,
the hydro-mechanical response of the Boom Clay close to the tunnel face. The instrumentation programme is
accompanied with blind predictions, which will be compared with the in-situ measurements.

At this stage of the project, the characterisation programme has been successfully realised. The programme has
provided useful information for the determination of the input parameters of the models.

The instrumentation has been installed two years ago from HADES in the zone to be excavated. The measured
pore water pressure is about 2.2 MPa, corresponding to the water column at this depth of-223 m. The
measurements are therefore not significantly affected by the hydraulical perturbation induced by HADES.
During the construction of the second shaft, a small drop of the pore water pressure has been observed.
Since the excavation process is not yet fully known, only preliminary predictions have been realised up to now.

WM Descriptor(s): clays; design; measuring instruments; rheology; soil mechanics; underground mining

Principal Investigator(s):

Bernier, Frederic

Economic Interest Grouping PRACLAY
B-2400
Mol

Other Investigators:
De Bruyn, Didier; Huertas, Fernando; Palut, Jean-
Michel

Organization Performing the work:
Economic Interest Grouping PRACLAY
B-2400 Mol BELGIUM

Organization Type:
Other

Program Duration: From: 1997/01 To: 2001/01

State of Advancement: Research in progress

Sponsoring Organization(s):

ANDRA (France); European Commission (Brussels, Belgium);
ENRESA (Spain)

Associated Organization(s):

none

BEL20000015

Title:
In situ tests on vitrified waste

Title in Original Language:

Abstract:

Topic Code(s):

135 -Waste Packaging (Canister Types, Materials,
Corrosion Studies); 326 -Barrier
Studies/Tests/Impacts including Near Field Effects

The objective of this research project is to study the in situ interaction between high-level vitrified waste and the
Boom clay. The experimental approach consists of in situ tests that are performed at the Hades underground
laboratory (Mol, Belgium). The in situ tests are complementary to laboratory experiments and modelling
studies.

In the CORALUS project, the interaction between HLW glass (doped with about 0.85% actinides) and the near
field barrier (a bentonite mixture) or the far field (Boom clay) is studied. In order to simulate realistic disposal
conditions, the tests are performed in the presence of a gamma radiation field and a heat source (heating
temperatures of 40 and 90 degrees Celcius). In 1998, a first in situ test using inactive glass samples has been
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started. Data from this test will be used to set up an experiment on active waste glasses. The results of the
CORALUS test will be interpreted in terms of gas production, glass dissolution, actinide release and migration
through the clay, and changes in the chemistry of the reacting clay. The actinide doped glass is provided by
CEA while the gas analyses are performed by GRS.

WM Descriptor(s): clays; corrosion; dissolution; gamma radiation; glass; ground water; heat; high-level
radioactive wastes; humic acids; leaching; materials testing; radioactive waste
disposal; radioactive waste management; waste-rock interactions

Organization Performing the work:
Studiecentrum voor Kernergie SCK-CEN
B-2400Mol BELGIUM

Principal Investigator(s):

Valcke, Elie

Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
E.; Labat, S.; Buyens, M.; Van Iseghem, P.; Smets, S. Foundation or laboratory for research and/or development

Program Duration: From: 1997/01 To: 2003/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

European Commission (Brussels, Belgium) CEA Valrho (France), GRS Braunschweig
(Germany), JNC (Japan)

BEL20000016

Title:
Compatibility studies on vitrified high-level waste

Title in Original Language:

Abstract:

Topic Code(s):

134 -Waste Immobilization/Vitrification (including
Heat Transfer, Leaching and Other Studies)

The objective of this research project is to gain insight in the long-term performance and behaviour of vitrified
high-level waste under the geologic disposal conditions of the Boom clay. Two glass compositions are
investigated: the Cogema R7T7 glass SON68, and the DWK/Belgoprocess PAMELA SM539 glass. The
research programme includes:(l) the investigation of long-term dissolution processes and the behaviour of glass
in the presence of backfill and corrosion products; (2) the study of the leaching of radionuclides from vitrified
waste; (3) migration studies of Si in clay, and (4) the modelling of the glass dissolution in clay media.

In the experimental studies, the most relevant media for the glass dissolution are investigated, i.e. Boom clay as
it is considered as the most corrosive medium in the case of tests on inactive glass, and the bentonite backfill as
this medium is expected to determine the release and speciation of the radionuclides from the active glass.

The modelling of glass dissolution is performed using Monte Carlo simulations, which allow to predict the glass
dissolution as a function of the ratio network modifier to network former. In addition, analytical models are
used. Geochemical codes are applied for the interpretation of the influence of clay on glass dissolution as well
as for the study of the role of secondary phases.
Finally, a research project studying Np-complexes (especially humate and mixed hydroxohumate complexes)
that can be formed during the interaction of the HLW glass and Boom Clay water is in progress. These
complexes are identified by UV-Vis spectroscopy and Laser Induced Photoacoustic Spectroscopy and a dialysis
technique. As part of this study, the complexation constant of Np(I V)-humate complexes will be determined in
order to contribute to a better understanding of the behaviour and speciation of Np in geologic disposal
conditions.

BEL20000015 - BEL20000015



Belgium 16

WM Descriptor(s): borosilicate glass; clays; corrosion; doped materials; glass; high-level radioactive
wastes; leaching; materials testing; mathematical models; neptunium complexes;
organic matter

Principal Investigator(s):

Lemmens, Karel

Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Organization Performing the work:
Belgian Nuclear Research Centre
B-2400 Mol BELGIUM

Other Investigators:
Van Iseghem, P.;Aertsens, M.; Lolivier, Ph.; De
Canniere, P., Pirlet, V., Malengreau, N., Serra, H.

Program Duration: From: 1991/01 To: 2003/12

State of Advancement: Research in progress

Sponsoring Organization(s):

NIRAS/ONDRAF (Brussels, Belgium); European Commission
(Brussels, Belgium)

Organization Type:
Foundation or laboratory for research and/or development

Preliminary report(s) available: Yes

Associated Organization(s):

CEA Valrho (France); University Liege (B);
FZK Karlsruhe (G); Chalmers University
Technology (Sweden)

BEL20000017

Title:
Compatibility of organic waste forms with geological disposal in Boom clay

Title in Original Language: Topic Code(s):

117 -Waste Disposal

Abstract:

The objective of this study is to investigate the compatibility of organic waste forms with geological disposal in
Boom clay. In particular, bituminized reprocessing waste and alpha-contaminated cellulose waste is studied as
part of this research project. Bituminized radioactive waste has been produced by Eurochemic/ Belgoprocess
(Eurobitum) and by Cogema (STE3 bitumen) while alpha contaminated cellulose-containing waste is mainly
generated during MOX-production.

Leach experiments on bituminized waste have shown that high leach rates are typical for the embedded soluble
salts (nitrates, sulphates). Lower leach rates were measured for the embedded radionuclides. In addition,
bituminized waste may swell due to the uptake of water.

A research programme on the radiolytic degradation of bituminized waste has been started recently. In
particular, the influence of the radiolytic degradation products on the solubility of radionuclides is investigated.
In another research project, the degradation of cellulose at high pH conditions (cement matrix) is investigated.

For both waste forms, a similar approach is followed. First, in a degradation test, potential complex-forming
organic degradation products are identified. Subsequently, the solubility of two selected radionuclides (Pu and
Am) in the different media, relevant to geologic disposal, is measured. Finally, the influence of these
degradation products on the sorption behaviour of Pu and Am on Boom clay, is assessed by sorption
experiments.

WM Descriptor(s): actinide complexes; actinides; americium complexes; bitumens; cellulose; clays;
intermediate-level radioactive wastes; low-level radioactive wastes; plutonium
complexes; radiolysis; solubility; sorption
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Principal Investigator(s): Organization Performing the work:
Valcke, Elie Belgian Nuclear Research Centre

B-2400Mol BELGIUM
Belgian Nuclear Research Centre SCK-CEN

B-2400
Mol

Other Investigators: Organization Type:
Sneyers, A; Van Iseghem, P. Foundation or laboratory for research and/or development

Program Duration: From: 1996 To: 2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium) none

BEL20000018

Title:
The degradation of cemented MTR waste in geological disposal conditions in Boom clay

Title in Original Language: Topic Code(s):

117 -Waste Disposal

Abstract:

The objective of this project is to investigate the compatibilty of cemented waste resulting from the reprocessing
of spent research reactor fuel with the geological disposal conditions of Boom clay. In particular, research is
focused on waste, generated during the reprocessing of spent fuel from the SCK-CEN research reactor BR2.
The resulting liquid waste will be conditioned in a cement matrix by AEA Dounreay.
Inactive cement samples for testing were provided by AEA Dounreay and radioactive samples were
manufactured by FZJuelich. Leach tests are performed in media, simulating the composition of repository water
in the Boom clay formation. Two scenarios are investigated: clay water equilibrated with oxidized clay or with
non-oxidized clay.

The experiments will be interpreted in terms of cement degradation and radionuclide leaching. Special attention
will also be paid to the performance assessment of this waste form in geological disposal conditions of the
Boom clay formation.

In the framework of a EC project, the interaction between cemented waste forms and the Boom clay is
investigated by in situ experiments. In particular, different cement formulations of interest to the nuclear
industry, are exposed to Boom clay. The maximum test duration is 18 months and the in situ tests are
performed at two temperatures (25 and 85 degrees Celcius). The in situ interaction tests are complementary to
laboratory tests, carried out by other laboratories within the EC project. After retrieval, the cement samples will
be analysed using different surface electron optical methods. In addition, cement-clay interactions will be
modelled using geochemical codes. The objective is to assess the stability of cement in a clay repository
environment. The in situ tests have been started and the cement samples were retrieved in 1999.

WM Descriptor(s): Belgium; cements; radioactive waste disposal; waste-rock interactions
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Principal Investigator(s): Organization Performing the work:
Sneyers, Alain Belgian Nuclear Research Centre

B-2400Mol BELGIUM
Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Van Iseghem, P., Fays, J., Sikun Xu, Marivoet, J Foundation or laboratory for research and/or development

Program Duration: From: 1994 To: 2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

European Commission (Brussels, Belgium) University of Aberdeen (United Kingdom,
KFA Plich (Germany)

BEL20000019

Title:
Corrosion behaviour of candidate container materials in Boom clay repository conditions

Title in Original Language: Topic Code(s):

135 -Waste Packaging (Canister Types, Materials,
Corrosion Studies)

Abstract:

This research project investigates the corrosion resistance of candidate container materials for long-lived,
solidified radwaste under the geological disposal conditions of the Boom clay. The reference material in
Belgium is stainless steel AISI 316L. In addition, alternative materials such as UHB 904L, other steels, Ti
alloys, and Ni alloys are also investigated.

In previous in situ experiments in the Boom clay formation, high corrosion resistances were observed for
stainless steel AISI 316L. C-steel was found to be susceptible to pitting corrosion. The in situ tests were
performed in the HADES underground laboratory of SCK-CEN. In the CERBERUS in situ experiment, a
gamma irradiation field was present.

In the present programme, electrochemical corrosion tests are performed to investigate crevice and pitting
corrosion. In these tests, the chloride and thiosulphate concentration in the clay water have been used as the
main parameters. Complementary immersion tests are carried out in order to study the corrosion processes in
function of time. The experimental set-up takes account of various disposal conditions: aerobic, anaerobic;
contact with bentonite near field material, contact with Boom clay far field material.

WM Descriptor(s): bentonite; clays; containers; corrosion; corrosion products; corrosion resistance;
electrochemistry; stainless steels

Principal Investigator(s): Organization Performing the work:
Kursten, Bruno Belgian Nuclear Research Centre (SCK-CEN)

B-2400 Mol BELGIUM
Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Van Iseghem, P., Druyts, F. Foundation or laboratory for research and/or development

Program Duration: From: 1991 To: 2000
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State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium), EC (Brussels, Belgium), FZ Karlsruhe (Germany)
EDF (France)

Belgium

BEL20000020

Title:

Dissolution of spent fuel in Boom Clay conditions

Title in Original Language:

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel)

The objective of this research project is to study the long-term performance of spent fuel as a waste form in a
Boom Clay repository. Depleted UO2, enriched UO2 and 233U/238Pu-doped UO2 are used as an analogon for
real spent fuel.

The research programme includes the following items:
(1) Determination of the uranium solubility in Boom Clay water, in contact with depleted UO2; evaluation of
the role of carbonates and humic acids; evaluation of the valence of dissolved uranium species, and of the
surface state of exposed UO2 samples; interpretation by geochemical modelling; (2) The effect of alpha dose
rate on the dissolution rate of UO2 in Boom Clay conditions, using alpha doped UO2; the simulated disposal
scenarios comprise the very short term (500 years), intermediate terms, and the very long term (100 000 years),
by varying the alpha activity of the UO2 and the medium composition; (3) The effect of alpha dose rate on the
dissolution rate of UO2 in Boom Clay conditions, using prompt fission products to simulate the alpha radiation;
the fission products are generated at the interface fuel/solution by neutron irradiation of 23 5U, present in the
UO2; (4) A comparison of the effects of Boom Clay and near field materials on the dissolution rate of UO2; the
near field materials include FoCa clay, zircaloy, stainless steel, sand, apatite, and cement; (5) A comparison of
the tests in the presence of solids with dynamic tests in clay water without solids.

WM Descriptor(s): bentonite; clays; high-level radioactive wastes; humic acids; radioactive waste
disposal; spent fuels; thermodynamic model; underground disposal; uranium
complexes; uranium dioxide

Principal Investigator(s):

Lemmens, Karel

Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Organization Performing the work:
Belgian Nuclear Research Centre
B-2400 Mol BELGIUM

Other Investigators:

Cachoir, C, Serra, H., Aertsens, M.

Program Duration: From: 1996 To: 2004

State of Advancement: Research in progress

Sponsoring Organization(s):
NIRAS/ONDRAF, (Brussels, Belgium); European Commission
(Brussels, Belgium)

Organization Type:
Foundation or laboratory for research and/or development

Associated Organization(s):

CEA (France), ENRESA (Spain), ITU
(Germany), FUB (Germany), Studvik
Materials AB (Sweden), FZK (Germany),
VTT (Finland)
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BEL20000021
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Title:

Migration of iodine in a backfill material containing an anionic getter

Title in Original Language: Topic Code(s):

201 -Dispersion and Migration of Radionuclides

Abstract:
A major problem in the disposal of spent fuel is the presence and possible release of long-lived 1-129.1-129 will
mainly be present in anionic form as iodide (I-). Due to the absence of retardation, this anionic species will
migrate relatively fast through the geological media. Performance assessment studies have shown that the major
contribution to the estimated dose to the biosphere comes from 1-129. If the geological barrier is not able to
significantly retard the release in time and if the dilution in the aquifer is not sufficient to reduce the 1-129
concentration, the confinement of 1-129 must be based on a robust geotechnical barrier at the near-field. Adding
anion scavengers with high sorption capacity or affinity towards iodide to the backfill material may reduce the
dose of I-129 to the biosphere by spreading the release of I-129 from the near field in time.
The main objective of the project is to find suitable iodide scavengers and to test the long time stability and
effectiveness in competition with other anions.

WM Descriptor(s): Belgium; clays; diffusion barriers; iodine; radioactive waste disposal; radionuclide
migration; spent fuels; underground facilities

Organization Performing the work:
Belgian Nuclear Research Centre (SCK-CEN)
B-2400Mol BELGIUM

Principal Investigator(s):

Put, M.

Belgian Nuclear Research Centre SCK-CEN
B-2400
Mol

Other Investigators: Organization Type:
Maes, N., Dierckx, A.; De Cannil>re, P. Foundation or laboratory for research and/or development

Program Duration: From: 1997/01 To: 2000/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

NIRAS/ONDRAF (Brussels, Belgium) none

Brazil

BRA20000001

Title:

Management of IPEN research reactor wastes

Title in Original Language:
Gerenciamento de rejeitos radioativos do reator de pesquisa
do IPEN.

Abstract:

Topic Code(s):

109 -Waste Characterisation (Radionuclide
Inventory Determination), including Computer
Codes and Measuring Methods and Techniques;
114 -Waste Immobilization (B minimization,
Cementation, Including Tests of Properties,
Leaching Studies)

The wastes generated at IPEN research reactor consist of spent ion-exchange resins, spent activated charcoal
from water purification system; HEPA filters; metal scraps and others low level compactible wastes. Spent
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resins and charcoal are considered as medium level due to their exposure rates. The generated amount is small,
therefore a small cement immobilisation unit is being constructed. At the same time, laboratory tests and
analysis are being performed in order to characterise raw wastes and products aiming to optimise the
immobilisation process and an acceptable product.

WM Descriptor(s): waste characterization; waste processing; waste processing plants; wastes

Principal Investigator(s): Organization Performing the work:
Endo, Laura Sakiko Instituto de Pesquisas Energetic Comissao Nacional de

Energia Nuc
Instituto de Pesquisas Energetic Comissao Nacional de 05508-900 Sao Paulo BRAZIL
Energia Nuc
05508-900
Sao Paulo

Other Investigators: Organization Type:
Julio Takehiro Marumo, Ademar Jose Potiens Jr. Other

Program Duration: From: 1999/04/0 To: 2001/04/0

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

BRA20000002

Title:
An integrated waste treatment and storage plant at IPEN.

Title in Original Language: Topic Code(s):

Planta integrada para o tratamento e armazenamento de 100 -RADIOACTIVE WASTE - GENERAL; 105 -
rejeitOS radioativos no IPEN Waste Minimisation; 122 -Liquid Waste Treatment;

123 -Solid Waste Treatment; 124 -Waste
Immobilization; 125 -Waste Packaging; 126 -Waste
Storage; 186 -Radionuclide characterization in
drums

Abstract:

The increase of the radioisotope production at Ipen and its applications in industry, medicine and research, led
to an increase of the amount of wastes generated from those applications. In order to attend the demand for
waste treatment services, Ipen had to increase its installed capacity of treatment and storage of wastes. A new
facility was designed and has been in construction since 1998. Besides integration of already existing units, the
new facility was planned to centralize all the operations and steps required to provide a safe and suitable
management of wastes from Ipen and others outside institutions. The plant foresees the following units:
segregation;waste decontamination; liquid wastes storage and treatment; compaction; disused sealed sources
encapsulation and storage; cement immobilization; lightning rods and smoke detectors dismantling and
packaging;biological wastes treatment and wastes characterisation laboratories.
WM Descriptor(s): waste management; waste processing

Principal Investigator(s): Organization Performing the work:
Endo, Laura Sakiko Institute de Pesquisas Energetic Comissao Nacional de

Energia Nuc
Instituto de Pesquisas Energetic Comissao Nacional de 05508-900 Sao Paulo BRAZIL
Energia Nuc
05508-900
Sao Paulo
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Other Investigators:
Ademar Jose Potiens Jr.,Goro Hiromoto,Hissae
Miyamoto, Julio Takehiro Marumojose Claudio
Dellamano

Organization Type:
Other

Program Duration: From: 1997/12/01 To: open

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

BRA20000003

Title:
Risk perception in environmental decision making process

Title in Original Language:

Percepcao de riscos nos processos de gestao ambiental

Abstract:

Topic Code(s):

232 -Environmental Risk Assessment; 701 -Public
Information Programmes, Public Participation

After the 1970's, concepts such as sustainable development, environmental equity and quality of life become
essential in public policies. More information about the hazards have been required by the public. Nowadays
public acceptance of risks associated with new technologies and substances have declined and reactions after
major accidents have become stronger and more frequent. The environmental management process in
democratic countries are being forced to incorporate public values, together with economic and scientific
aspects.The aim of this work is performing studies about public perception and acceptance of risks in Brazil,
mainly addressed to the radioactive waste management process.
WM Descriptor(s): public information; public opinion; risk assessment

Principal Investigator(s):

Hiromoto, Goro

Brazilian Nuclear Energy Commiss
05508-900
Sao Paulo

Organization Performing the work:
IPEN-CNEN/SP
05508-900 Sao Paulo BRAZIL

Other Investigators:
Fatima Fernandes Delia Rocca

Organization Type:
Foundation or laboratory for research and/or development

Program Duration: From: 1998/01/01 To: 2001/12/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

BRA20000004

Title:
Management of spent sealed sources

Title in Original Language:

Gestao de fontes radioativas seladas descartadas

Topic Code(s):

127 -Waste Disposal; 232 -Environmental Risk
Assessment; 233 -Long Term Environmental
Impact; 324 -Safety Assessment and Performance
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Studies

Abstract:

Most countries makes extensive use of radioactive sealed sources and are facing the problem of managing
increasing numbers of spent sources as radioactive waste. Some of these sources are long-lived, such as Radium-
226 and Americium-241, or have high activity, and are usually not acceptable for disposal in near-surface
repositories.

The Department of Waste Management of the Institute of Nuclear Energy Research (IPEN) is conducting an
R&D program to develop a process for the management of this type of waste, including the disposal in a deep
geological repository.

Under this program, IPEN is developing a concept of a repository that is technically and economically viable
for developing countries.

WM Descriptor(s): radioactive waste disposal; sealed sources; underground disposal; waste management

Principal Investigator(s): Organization Performing the work:
Vicente, Roberto IPEN-CNEN/SP

05508-900 Sao Paulo BRAZIL
Brazilian Nuclear Energy Commiss
05508-900
Sao Paulo

Other Investigators: Organization Type:
Goro Hiromoto Foundation or laboratory for research and/or development

Program Duration: From: 1998/08/01 To: 2001/12/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

IPEN-CNEN/SP none

European Union

CEC20000001

Title:
Development and automation of chemical analytical procedures for the determination of non-gamma-emitting
radionuclides in radioactive waste

Title in Original Language: Topic Code(s):

109 -Waste Characterisation (Radionuclide
Inventory Determination), including Computer
Codes and Measuring Methods and Techniques;
181 -Methodologies, Analytical Methods,
Measurements Instrumentation; 183 -Waste
packages characterization; 186 -Radionuclide
characterization in drums

Abstract:

The determination of different non-gamma-emitting radionuclides present in radioactive waste due to waste
acceptance criteria requires long and difficult procedures from sampling to final measurement results:
dissolution of the sample, separation and enrichment steps and preparation of the appropriate samples for the
measurements of the nuclides. Most of these processes are carried out manual and time-consuming. Especially
the manual work is associated with the hazard of dose rate and incorporation of radionuclides. In order to
minimise these hazards it is desirable to reduce the analysis time. Therefore, faster methods should be
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developed. Another possibility to reduce the personal dose rate is the automation of analytic procedures.
Element group selective pre-separation, precipitation or extraction will be tested to overcome analytical routine
dependent from waste matrix. Then the following separation of the single nuclides could be performed with
standard analytical routines independent of the original waste composition. All new developed methods should
be examined with respect to their applicability in automated systems. Therefore new separation agents will be
prepared and tested. Especially the fixation of extraction agents on solid phases will be investigated to introduce
further choromatographic techniques for the radionuclide separation. Separations with commercial robotic
systems or HPLC are considered for the proposed automation.

WM Descriptor(s): actinides; alpha detection; alpha spectroscopy; analytical methods; analytical
solution; chemical analysis; chromatography; destructive testing; European Union;
extraction; extraction columns; microwave heating; sample preparation; sampling;
separation processes

Principal Investigator(s): Organization Performing the work:
FACHINGER, J. Forschungszentrum Juelich GmbH Institut fuer

Sicherheitsforschung und Reaktortechnik
FORSCHUNGSZENTRUM JUELICH GMBH Institut D-52425 Juelich GERMANY
fuer Sicherheitsforschung
D-52425
JUELICH

Other Investigators: Organization Type:
Gascon, J.L.; CIEMAT Ferrando, M.; ENEA Foundation or laboratory for research and/or development
Buchmeiser, M.; UNI Insbruck Maischak, S.; FZJ

Program Duration: From: Not provided To: Not provided

State of Advancement: Research planned

Sponsoring Organization(s): Associated Organization(s):

EC none

Finland

FIN20000001

Title:
Site assessment for final disposal of spent fuel (PARVI)

Title in Original Language: Topic Code(s):

Loppusijoituspaikan arviointi (PARVI) 137 -Waste Disposal (including Spent Fuel); 320 -
STUDIES FOR GEOLOGICAL REPOSITORIES

Abstract:

The suitability of four candidate sites for final disposal of spent fuel in Finland is being investigated. The safety
of the disposal system in site-specific conditions has been evaluated. The application for a Decision in Principle
has been submitted including the proposal to site the repository at Olkiluoto, in the municipality of Eurajoki.
The planning of the underground research facilities and the research programme are carried out in order to start
these underground activities in Olkiluoto within a few years.

WM Descriptor(s): site characterization; spent fuels; waste disposal
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Principal Investigator(s): Organization Performing the work:
HAUTOJARVI, AIMO POSIVA OY DEVELOPMENT

FIN-00100 HELSINKI FINLAND
POSIVA OY
MIKONKATU15A
FIN-00100
HELSINKI

Other Investigators: Organization Type:
Snellman, Margit; Hinkkanen, Heikki; Riekkola, Private industry
Reijo; Anttila, Pekka; Vieno, Timo

Program Duration: From: 1997-1-1 To: 2000-12-1

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

FIN20000002

Title:
Public Sector's Research Programme on Nuclear Waste Management

Title in Original Language: Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 140 -
SPENT FUEL; 20 -ENVIRONMENTAL
IMPACT/ASSESSMENT STUDIES; 201 -
Dispersion and Migration of Radionuclides; 202 -
Dispersion and Migration Models; 221 -
Environmental Transfer Models; 230 -
RADIOLOGICAL ASSESSMENT; 231 -
Radiological Assessment Models; 233 -Long Term
Environmental Impact; 320 -STUDIES FOR
GEOLOGICAL REPOSITORIES; 328 -Natural
Analogue Studies; 704 -Socioeconomic Aspects

Abstract:

According to the Finnish nuclear energy legislation, each producer of nuclear waste is responsible for the safe
handling, management and disposal of the waste as well as for the arising costs. Authorities supervise and
control the implementation of the national waste management programme and set the necessary safety and other
requirements. In these tasks the authorities are supported by a research programme on nuclear waste
management that is independent of the implementing organisations and power companies.

The main objective of the research programme has been to provide the authorities with information and research
results relevant for the safety of nuclear waste management. The main emphasis in this research programme has
been devoted to the final disposal of spent fuel. The whole area of the research programme has been subdivided
into the following main topic areas: (1) Behaviour of bedrock (2) Geohydrology and geochemistry, (3) Release
of radionuclides from repository and subsequent transport in bedrock, (4) Engineered safety barriers of the
repository system, (5) Performance and safety assessment of spent fuel disposal facilities, (6) Waste
management technology and costs (7) Evaluation of the contents and scope of and observation of the realisation
of the environmental impact assessment procedure for the siting of spent nuclear fuel disposal facility, and
research on other societal and sociopolitical issues, and (8) Public information, attitude, and image issues for
waste management facilities.

The research programme has generated considerably increased information on the behaviour of the natural and
technical release barriers of the disposal system and thereby contributed to building of confidence on the long-
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term safety of geological disposal of spent fuel. Furthermore, increased confidence among the public in the
affected candidate municipalities has probably been achieved by the complementary studies conducted within
the research programme on topics related to environmental impacts, social impacts and image issues.

The Finnish programme has so far managed to keep the time schedule set as early as 1983. The choice of
location for a spent fuel repository is planned to be made by the end of 2000. The reasons for the successful
implementation of the programme have presumably been the clearly defined division of responsibilities between
the main actors in the field, and a commitment to keep the time schedule. In this overall context the role of the
Public Sector's Nuclear Waste Management Programme has been to support authorities in their work. It appears
that the research programme has been successful in this role.

WM Descriptor(s): safety; solubility; sorption; sorptive properties; underground disposal; validation

Principal Investigator(s): Organization Performing the work:
Vuori, Seppo VTT Energy

FIN-02044 VTT ESPOO FINLAND
VTT Energy
FIN-02044 VTT
Espoo

Other Investigators: Organization Type:
Several investigators from 12 Finnish institutes Foundation or laboratory for research and/or development

Program Duration: From: 1997/1/1 To: 2001/12/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Ministry of Trade and Industry (KTM) Several expert institutes covering various
Radiation and Nuclear Safety Authority (STUK) disciplines related to the evaluation safety of

waste disposal

FIN20000003

Title:
The Disposal of Nuclear Waste as a Local Political Process

Title in Original Language: Topic Code(s):

Ydinjaetteiden loppusijoitus paikallisena poliittisena 602 -Facility/Site Licensing Process; 611 -Waste
prosessina Policy Acts; 701 -Public Information Programmes,

Public Participation; 704 -Socioeconomic Aspects

Abstract:

The Department of Political Science and International Relations (University of Tampere) takes part with the
Publicly Administrated Nuclear Waste Management Research Programme (JYT2001). JYT2001 is co-
ordinated and financed by Ministry of Trade and Industry.

Naturally, the substance of the nuclear waste management is safety. For social sciences, the most important
point is the connection of the "technical" and "social" world. Technical model of the nuclear waste management
intertwines to social structures and situations. Nuclear waste management appears as political and social
phenomena, as a part of development of environmental policy. The nuclear waste problem falls into the hands
of politicians, activists and all citizens, not only engineers. The issue of nuclear waste is apart of society where
exists values and interests of individuals and groups as well as conflicts between them.

The operation-arena, when approaching the nuclear waste problem as social scientific question, is marked by
strong unpredictability. The principal goal of the research project has been to evaluate citizen participation in
the environmental impact assessment process of the disposal of nuclear waste case in Finland. From the
research point of view, the environmental impact assessment process is primarily seen as a political process.
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The EIA-process is divided into three research subjects of public participation: 1) public hearings, 2) written
addresses for competent authority and 3) EIA-contact persons of candidate municipalities. Other aims of the
project are to study 1) the political system of each research municipality (Eurajoki, Kuhmo, Loviisa and
Aanekoski), 2) local association institution, 3) protest history, 4) attitudes of local ruling actors (dimension of
centre-peripheral, decision making process, advantages and disadvantages of the plan, conditions of the plan),
5) interaction networks of local ruling actors and 6) the consultative municipal referendum. A study dealing
with the policy decision of the Council of State has also started.

WM Descriptor(s): environmental impact statements; environmental impacts; environmental policy;
public information; public officials; public opinion; public policy; social impact

Principal Investigator(s):

Hokkanen, Pekka

University of Tampere
40101
Jyvaskyla

Other Investigators:
Kojo, Matti

Organization Performing the work:
University of Tampere
33014 Tampere FINLAND

Organization Type:
Institution of higher education

Program Duration: From: 1997-04-01 To: 2001-12-31

State of Advancement: Research in progress

Sponsoring Organization(s):

Ministry of Trade and Industry, Finland

Associated Organization(s):

Unit of Sociology, University of Jyvaskyla
The Journalism Research and Development
Centre, University of Tampere

FIN20000004

Title:
CHEMISTRY OF TRANSPORT PHENOMENA

Title in Original Language:

KULKEUTUMISILMIOEIDEN KEMIA

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 201 -
Dispersion and Migration of Radionuclides; 202 -
Dispersion and Migration Models; 326 -Barrier
Studies/Tests/Impacts including Near Field Effects

CHEMISTRY OF TRANSPORT PHENOMENA (KULKE) is included in the Finnish Public Sector's Research
Programme JYT2001. KULKE works on validation of chemical models, which are used to produce initial data
for safety analysis. The research includes surface phenomena, matrix effects and near-field coupled interactions.

WM Descriptor(s): bentonite; chemistry; geochemical surveys; geologic deposits; matrix materials;
silicate minerals; uranium oxides; water chemistry

Principal Investigator(s):

Valkiainen, Matti

VTT Chemical Technology
02400
ESPOO

Other Investigators:
H Aalto, T Carlsson, H Kumpulainen, J Lehikoinen, A
Muurinen, K Ollila, U Vuorinen

Organization Performing the work:
VTT Technical Research Centre of Chemical Technology

02400 ESPOO FINLAND

Organization Type:
Foundation or laboratory for research and/or development
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Program Duration: From: 1.1.1997 To: 31.12.2001

State of Advancement: Research in progress

Sponsoring Organization(s):

Ministry of Trade and Industry

Associated Organization(s):

Laboratory of Radiochemistry: Department
of Chemistry at University of Helsinki,
Geological Survey of Finland, Helsinki
University of Technology

FIN20000005

Title:
Social and political aspects of Finnish nuclear waste management

Title in Original Language:

Suomen ydinjaetehuollon sosiaaliset ja poliittiset kysymykset

Topic Code(s):

100 -RADIOACTIVE WASTE - GENERAL; 101 -
General policies; 102 -Programme Strategy,
Planning and Management; 130 -HIGH LEVEL
WASTE; 137 -Waste Disposal (including Spent
Fuel); 20 -ENVIRONMENTAL
IMPACT/ASSESSMENT STUDIES; 30 -
FACILITY AND/OR SITE SPECIFIC STUDIES;
301 -General Planning and Management; 70 -
PUBLIC INFORMATION/INTERACTION; 704 -
Socioeconomic Aspects

Abstract:

The aim of the research has been to study Finnish nuclear waste management from the point of view of social
sciences and to promote comprehensive understanding about nuclear waste questions. The previous studies have
focused among other things on the questions of 1) the attitudes towards the siting of nuclear waste facility, 2)
risk perception of residents of the proposed municipalities (Eurajoki, Kuhmo and Aanekoski), 3) the social
conflicts in the municipalities, 4) social movements against the siting of nuclear waste facility in localities, 5)
residents expectation about the Environmental Impact Assessment (EIA), 6) social impacts of siting the nuclear
waste repository 7) review of Finnish social science research literature on nuclear waste management and 8) the
stigmatization and social categorization in the nuclear waste disputes. The present study is about the role of
social sciences in the process of nuclear waste management from the point of view of main actors (experts,
authorities, researchers, politicians and activists). Department of Social Sciences and Philosophy has taken part
to the Publicly Administrated Nuclear Waste Research Programme JYT2001, which is coordinated and
financed by Ministry of Trade and Industry.

WM Descriptor(s): environmental impacts; environmental management science program; public opinion;
social impact; socio-economic factors

Principal Investigator(s):

Litmanen, Tapio

University of Jyvaskyla Department of Social Sciences
and Sociology
P.O. Box 35
Jyvaskyla
FIN-40351

Organization Performing the work:
University of Jyvaskyla Department of Social Sciences and
Sociology

P.O. Box 35 Jyvaskyla FIN-40351 FINLAND

Other Investigators:
Heikka, Minna & Kaunismaa, Martti

Program Duration: From: 1996/1/1 To: 2001/12/31

State of Advancement: Research in progress

Organization Type:
Other
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Sponsoring Organization(s):

Ministry of Trade and Industry, Finland

Finland

Associated Organization(s):

Department of Political Science and
International Relations, University of
Tampere
The Journalism Research and Development
Centre,University of Tampere

France

FRA20000001

Title:
The strategy behind research in France into the disposal of long life highly radioactive waste in deep geological
formations

Title in Original Language: Topic Code(s):

102 -Programme Strategy, Planning and
Management; 130 -HIGH LEVEL WASTE; 137 -
Waste Disposal (including Spent Fuel); 157 -Waste
Disposal

Abstract:

The law of the 3 Oth of December 1991 defines the framework for the research to be undertaken into the disposal
of long life highly radioactive waste in deep geological formations. After 15 years of research, if the results are
favourable, a draft law authorising the creation of a disposal facility may be presented to parliament. This
objective means that the works to be undertaken have to defined with sufficient precision and thus that a
disposal concept must be developed. This concept will be developed from a set of input data, made up of the
knowledge gained on the sites, that acquired about waste packages and about the materials involved, and that
built up from the study of the interactions between the various parts of the disposal facility. The data acquired
at any given moment will be built into the concept. This federalist approach is necessary when research is
carried out in different disciplines. The motive force behind the research is safety, which governs, on the one
hand, the definition of the context and the constraints, and on the other, the evaluation of the performances of
the concept. There are three major events in the iteration between the data acquired at one stage and the
concepts derived from it: the feasibility study, lasting until 1998, the design stage, from 1998 to 2001, and
finally the evaluation stage, starting from 2001. From this point onwards, the underground laboratories should
provide a considerable surge in knowledge. A global evaluation of the results is planned for 2006

WM Descriptor(s): planning; radioactive waste management

Principal Investigator(s):

SUGIER, Nicole

ANDRA
92298
CHATENAY-MALABRY Cedex

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Other Investigators:
P. LEBON, G. OUZOUNIAN

Program Duration: From: 1991-1-1 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Organization Type:
Other

Associated Organization(s):

none
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Title:
Performance allocation process for deep HLW disposal design

Title in Original Language:

Abstract:

Topic Code(s):

324 -Safety Assessment and Performance Studies;
325 -Design, Construction, Commissioning

The purpose of this work was to develop and apply a methodology capable of defining the necessary
performances for each barrier of a geological disposal, independently of any technical solution. This
methodology is called "Performance allocation" and puts emphasis on artificial barriers. Considering the
artificial barrier system as a whole, the aim is to determine its containment capability in order to have
acceptable radiological impacts in the biosphere. Containment capability is simplified into two main modes,
also called "functions" : limitation of the radionuclide flux to the biosphere, retardation of the date of impact.
ANDRA obtained maximum release rates and minimum retardation times for each radionuclide, waste type and
site, as basic safety constraints. Then, initial design options have been defined by associating specific technical
solutions to each radionuclide, considering the previous safety constraints, and also engineering, cost and
retrievability constraints.

WM Descriptor(s): design; safety analysis; underground disposal; waste management

Principal Investigator(s):

AURIOL, Jean

ANDRA
92298
CHATENAY MALABRY CEDEX

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Other Investigators:
G. PEPIN, J. GARNIER

Program Duration: From: 1994-1-1 To: 1998-1-1

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Organization Type:
Other

Associated Organization(s):

none

FRA20000003

Title:
The biosphere research program conducted for HLW geological disposal

Title in Original Language: Topic Code(s):

211 -Biological Uptake Mechanisms and Models

Abstract:

The objectives of the program are:
- to calculate short and long term radionuclide transfers through food chains ;
- to evaluate the radiological impact on man.
The scientific tasks performed to meet these objectives consist first in characterizing and modeling (through
specific experiments) radionuclide transfers from the water resource to man, taking into account their chemical
and biochemical properties and, when necessary, local or site specificity. It is then necessary to choose the
critical group regarding regional food habits. For short term scenarios, a number of local habits are also
compared in order to use the reference group approach. The effects of great expected climatic changes (tundra
climate...) on biosphere radionuclide transfers and critical group habits are then considered. The problem of
hazardous materials (other than radionuclides) is also under study. It consists in identification of the most toxic
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substances contained in waste and back filling materials, examining potential hazardous materials migration
through food chains to man and defining criteria for acceptability in accordance with their toxicity.

WM Descriptor(s): biosphere; climatic change; environmental impacts; radiation doses

Principal Investigator(s):

VALENTIN-RANC, Catherine

ANDRA
92298
CHATENAY-MALABRY CEDEX

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Other Investigators:
M. MENUT, E. LECLERC-CESSAC, W. VAN
HECKE, M.O. GALLERAND

Program Duration: From: 1992-1-1 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Organization Type:
Other

Associated Organization(s):

none

FRA20000004

Title:
An outline of 1994-1996 Geological studies for underground laboratory siting in the Charroux-Civray sediment
capped granitic massif (Southern Vienne-Poitou-France)

Title in Original Language: Topic Code(s):

323 -Earth Science Studies and Models

Abstract:

Following the selection of four potentially favourable districts, ANDRA carried out a comprehensive geological
investigation in the cantons of Charroux and Civray in order to assess the suitability of a large volume of
granitic s.l. rocks to host an underground laboratory according to safety regulations. The variscan basement is a
massif of clustered-coalescent Calcalkaline-alkaline plutonic bodies ranging from diorite to granodiorite and
monzogranite, overlain by about 150 m of Jurassic sediments. These plutons have an age of 355+10 My, and
were formed concurrently before intrusion of a 320-330 My old leucogranitic pluton. Surface mapping, regional
aeromagnetic and gravimetric surveys, seismic reflection lines and 16 cored boreholes led to selection of a
tonalitic unit near La Chapelle-BOton as the target formation to be proposed for detailed study. This volume
extends over an area of more than 3 x 4 km at the surface and at least 800 m vertically. There appears to be no
prohibitive factors to installation of an underground laboratory for further exploration.

WM Descriptor(s): laboratories; plutonic rocks; site characterization; underground

Principal Investigator(s):

VIRLOGEUX, Denis

ANDRA
92298
CHATENAY-MALABRY CEDEX

Other Investigators:

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Organization Type:
Other

Program Duration: From: 1994-1-1 To: 1996-1-1

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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none none

FRA20000005

Title:
Validation of coupled chemistry-transport codes by comparison of simulations with 2D experimental data :
Approach and programme of the MIMICC project

Title in Original Language: Topic Code(s):

202 -Dispersion and Migration Models; 221 -
Environmental Transfer Models

Abstract:

Safety assessment of radioactive waste repositories in geological formations requires estimation of radionuclide
migration in the various engineered and natural barrier systems. In order to do this, numerical models which
take into consideration the simultaneous effects of radionuclide mass transport and retention due to chemical
processes must often be used. These codes must be tested against appropriate data obtained on real systems in
order to validate their performance and determine their application domains. The long-term MIMICC (Module
Instruments Multidimensionnel d'Investigation pour les Codes Couples) project was designed in order to
respond to the needs of the ANDRA in this area. Initial project phases (1994-1997) were dedicated to the
design and construction of an experimental test system for carrying out coupled chemistry-transport experiments
in 2D under highly controlled physical and chemical conditions. Final testing of the facility is being carried out
during 1998 to demonstrate its capacity to produce the high quality data required for code validation. A series
of code validation exercises are scheduled in the beginning of 1999.
WM Descriptor(s): computer codes; test facilities; transport; validation

Principal Investigator(s):

TEVISSEN, Etienne

ANDRA
92298
CHATENAY-MALABRY CEDEX

Other Investigators:
B. HARMAND

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Organization Type:
Other

Program Duration: From: 1994-1-1 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

FRA20000006

Title:
Waste emplacement : waste handling related studies

Title in Original Language:

Abstract:

Topic Code(s):

327 -Waste Emplacement

Waste package handling includes a number of critical issues, in particular :- The placing of waste packages
(either HLW or TRU or spent fuel) in horizontal tunnels (the concept in sedimentary sites for HLW or spent
fuel is that of horizontal tunnels with a 2 m diameter for the disposal of 8 packages) or large diameter
horizontal tunnels (TRU waste is hosted in tunnels with a diameter of 4-6 m ). The method for checking the
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feasibility of this issue is the following :* Drafting of a detailed document and testing on a test bench in 1998 to
confirm the validity of the approach,* Realization of one or two scale one demonstrators of the handling system,
to check out in 2001 on its feasibility and to reject vertical borehole concepts (currently maintained in view of
uncertainty on horizontal concepts).- The safety associated machinery used to transfer waste packages from the
surface to the bottom of the disposal facility. The study of parachute systems working both in the case of
ruptured cables and also in the case of slips. Such systems would be operated as in lifts. This is planned between
2000 and 2001.
WM Descriptor(s): automation; engineering; materials handling equipment

Principal Investigator(s):

GUILLOUX, Yves

ANDRA
92298
CHATENAY MALABRY CEDEX

Other Investigators:

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Organization Type:
Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

none none

Associated Organization(s):

FRA20000007

Title:
Waste emplacement : Concept related studies

Title in Original Language:

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel)

Legal issues have set an important milestone for the research on High Level/Long Lived waste disposal in
France in 2005 : this is the date when Andra must deliver to controlling bodies a report on the feasibility of
disposal of high level waste in deep geological formations. With this milestone in mind, the selection of
concepts and the subsequent studies has been structured in the following manner :
- Between 1994 and 1996, basic feasibility studies have been undertaken in the field of artificial barriers (with
a wide screening of candidate materials and concepts), underground opening and waste handling systems ;
these studies take into account data gained from basic research programme addressing particular waste packages
and geological formations.
- Since 1996 and until the end of this year, selection work of design options (concept preselection,
identification of integrated disposal concepts and confirmation of these preliminary concepts),
The confirmation programme related to the concepts currently followed concerns in particular:
- Detailed analysis of the performance expected of engineered barriers and focusing of the studies required as
from 1999,
- Preliminary work on the modeling of the mechanical, thermal, hydrological and chemical perturbation of the
site, prior to the detailed work planned as from 1999,
The next major milestone concerning the disposal concept is in 2001 when a preliminary disposal project will
be provided with associated with a first safety assessment.

WM Descriptor(s): geologic formations; high-level radioactive wastes; performance testing; radioactive
waste storage
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Principal Investigator(s):

HOORELBEKE, Jean-Michel

ANDRA
92298
CHATENAY MALABRY CEDEX

34

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

Other Investigators:
Y. GUILLOUX, K. BEN SLIMANE

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Organization Type:
Other

Associated Organization(s):

none

FRA20000008

Title:

The research programme on the management of long life highly radioactive in France

Title in Original Language: Topic Code(s):
101 -General policies; 130 -HIGH LEVEL WASTE;
137 -Waste Disposal (including Spent Fuel); 320 -
STUDIES FOR GEOLOGICAL REPOSITORIES

Abstract:

In France, the law of the 30th of December 1991 defined the framework for research into the management of
long life highly radioactive waste for a period of fifteen years. According to that law, research should take three
directions:- the separation and transmutation of radionuclides,- the reversible or irreversible storage of radwaste
in deep geological formations, in particular, the creation of underground laboratories,- the long term
conditioning and storage of radwaste. ANDRA is responsible for research into storage in deep geological
formations. After an evaluation mission, which the Government entrusted to Deputy Christian Bataille,
reconnaissance work from the surface started at 4 sites in 1994:- 2 sites in the departments of Meuse and Haut-
Marne where the targets are clays of the Callovo-Oxfordian type have been grouped together under the name of
the EASTERN site,- in the GARD, near the Marcoule site, the target is an argillaceous layer,- in the south of the
department of Vienne, the target is a granodiorite formation under a sedimentary cover. Given the amount of
knowledge acquired by mid 1996 and the fact that no unacceptable characteristics were found, ANDRA was
able to submit a request for permission to install and operate underground laboratories at each of the 3 sites.
These requests were subject to examination until the end of 1997, including, amongst other things,
administrative and technical examinations, a review by the safety authority, public enquiries and a vote by the
local authorities. The opinions returned by the various procedures were in favour of granting permission for the
installation and operation of underground laboratories. The Government has announced that it will make its
decision known in mid 1998. The programmes will then start up again, with further reconnaissance from the
surface before sinking the shafts. According to plans, the underground laboratories should be accessible in
2001. The programme of experiments can then start. According to the law, an evaluation of the results acquired
should be available in 2006.

WM Descriptor(s): nuclear waste policy acts; radioactive wastes

Principal Investigator(s):

KALUZNY, Yves

ANDRA
92298
CHATENAY MALABRY CEDEX

Organization Performing the work:
ANDRA

92298 CHATENAY MALABRY CEDEX FRANCE

FRA20000007 - FRA20000008



35 France

Other Investigators: Organization Type:
D. AUVERLOT, N. SUGIER, J.M. NIEZBORALA, Other
M. DUTZER, M. DE FRANCO

Program Duration: From: 1994-1-1 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Germany

GFR20000001

Title:
Automatic and adulteration proof documentation of measuring fields and results for free release measurements
with in-situ-gamma-scanning

Title in Original Language: Topic Code(s):

Automatische verfaelschungssichere Messfeld- und 105 -Waste Minimisation; 400 -D&D - GENERAL;
Messwertdokumentation bei Freimessungen mit In-Situ- 402 -Nuclear Power Reactor Decommissioning;
Gamma-Scanning 403 -Research Reactor Decommissioning; 404 -Non-

Reactor Facility Decommissioning; 511 -Site
Characterization

Abstract:

Topic of the project is the development of an automatic and adulteration proof controlling and documentation
system for free release measurements with the in-situ-gamma-scanning method. A vehicle will be constructed,
on which the in-situ-gamma-system will be placed. The vehicle will find the measuring position by itself. Then,
the system will start the gamma spectroscopy measuring and will register the results. After completion, it will
move to the next measuring position. Thus, after the user has implemented the driving code, the system is able
to work autonomously for e. g. one night.

The system will be designed in a way, that human manipulation and errors are minimized. After the
measurements have been done, the results can be inspected exclusively by the surveyor and the administrative
authority applying the computerised control system.

By using the new system, it is expected that approximately 70 % of the costs for free release measurements can
be saved.

WM Descriptor(s): buildings; computerised control systems; decommissioning; documentation; gamma
spectroscopy; ground release; in-situ processing; legal aspects; licensing; licensing
procedures; non-destructive analysis; reactor decommissioning; release limits;
reliability

Principal Investigator(s): Organization Performing the work:
KIRCHHOFF, Joerg ISE Ingenieurgesellschaft fuer Stillegung und Entsorgung

mbH
ISE Ingenieurgesellschaft fuer Stillegung und 6 3 3 2 2 Roedermark
Entsorgung mbH
63322
Roedermark

Other Investigators: Organization Type:
STASCH, Wolfgang; HOEFER, Hagen; SIMIC, Sinisa Private industry

Program Duration: From: 1999-12-01 To: 2002-04-30
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State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Bildung und Forschung

Associated Organization(s):
Hoefer & Bechtel GmbH
Versuchsatomkraftwerk Kahl GmbH

GFR20000002

Title:
Development of a model for the description of the geochemical milieu in brine solutions

Title in Original Language: Topic Code(s):

Entwicklung eines Modells zur Beschreibung des 201 -Dispersion and Migration of Radionuclides;
geochemischen Milieus in hochsalinaren Loesungen 303 -Earth Science Models and Studies

Abstract:

This project is concerned with investigations in Pitzer coefficients for Fe3+, Fe2+, H2S(aq), and HS-. The
obtained set of coefficients will be tested with the modeling of mineral solubilities in complex test solutions and
data on the leaching of specific waste material. Further, a numerical code has to be established which integrates
existing modules for the modeling of radionuclide migration in the near-field of underground repositories and
geochemical calculations, such as calculations of solubilities and reaction path modeling.

WM Descriptor(s): chemical analysis; chemical composition; chemical reactions; chemical state;
chemical wastes; complexes; computer calculations; computer codes; computerised
simulation; data; data acquisition; dissolution; electrolytes; experimental data; fly
ash; geochemistry; goethite; hydrolysis; industrial wastes; iron compounds; iron
hydroxides; iron ions; iron oxides; leachates; leaching; minerals; mobility; pH value;
redox process; salinity; salts; slags; solubility; solutes; solutions; sulfides;
thermodynamic model; thermodynamic properties; transport modes; water chemistry;
x-ray diffraction

Principal Investigator(s):

Moog, Dr. Helge C.

Gesellschaft fuer Anlagen- und Reaktorsicherheit,
Abteilung Geochemie
38122
Braunschweig

Other Investigators:
Dr. S. Hagemann, Dr. A. V. Rumyantsev, Dr. H.-J.
Herbert

Organization Performing the work:
Gesellschaft fuer Anlagen- und Reaktorsicherheit, Abteilung
Geochemie

38122 Braunschweig GERMANY

Organization Type:
Other

Program Duration: From: 1.10.1998 To: 30.9.2001

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Associated Organization(s):

Other investigators: Dr. S. Hagemann, Dr.
A. V. Rumyantsev, Dr. H.-J. Herbert

GFR20000003

Title:

Investigation of the barrier behaviour of anhydrite influenced by rock stress redistributions (BARIAN)

Title in Original Language: Topic Code(s):
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Untersuchung des Barriereverhaltens von Anhydrit bei 322 -Site Survey and Characterization; 324 -Safety
grossraeumigen Spannungsumlagerungen (BARIAN) Assessment and Performance Studies; 326 -Barrier

Studies/Tests/Impacts including Near Field Effects

Abstract:

The anhydrite strata are widespread structural layers of the German Zechstein salt formations. As comparatively
stiff bodies embedded in the visco-plastic salt they contain joints more or less. Hydraulic permeability may
occur and in the past this occasionally led to brine inflow, providing the joints contacted fluid inclusions or in
the worst case the salt table.

As a basis for safety analysis for a repository of hazardous waste in a long term sense the conditions for a brine
inflow via the anhydrite shall be investigated. For that the geomechanical behaviour in laboratory and in-situ
tests was determined and numerical modelling was performed for a better understanding of the mechanical
processes. This was done in two earlier projects.

In this project phase the IfG Leipzig is commissioned to study the coupled mechanical-hydraulic behaviour of
joints influenced by stress redistributions caused by the mining activity in a salt mine. Such large redistributions
are usually to expect in the post operating phase because of the convergence of salt openings. In the near of
active room and pillar mining a similar effect happens in a short project time.
The induced micro-seismic activity and deformation processes are additional indications of the increasing
stress impact at the test site.

The purpose is to develop site and host rock independent equipments and evaluation methods.

The project is executed in association with "Gesellschaft fuer Anlagen- und Reaktorsicherheit Braunschweig".

WM Descriptor(s): computerized simulation; flow models; fluid injection; hydraulic fracturing;
permeability; rock mechanics; stress analysis

Principal Investigator(s): Organization Performing the work:
Dr. Kamlot, Peter Institut fuer Gebirgsmechanik

04279 Leipzig GERMANY
Institut fuer Gebirgsmechanik
04279
Leipzig

Other Investigators: Organization Type:
WIEDEMANN, Michael; MANTHEI, Gerd Private industry

Program Duration: From: 1998/09/01 To: 2001/08/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none GRS Braunschweig

GFR20000004

Title:

Investigation of the geochemical stability of clays in underground repositories in salt formations

Title in Original Language: Topic Code(s):
Untersuchungen zur geochemischen Stabilitaet von Tonen in 100 -RADIOACTIVE WASTE - GENERAL; 320 -
Endlagern und Untertagedeponien in Salzgesteinen STUDIES FOR GEOLOGICAL REPOSITORIES;

326 -Barrier Studies/Tests/Impacts including Near

Field Effects

Abstract:

The German concept for the geological disposal of radioactive and chemical wastes in salt formations considers
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the use of highly compacted bentonites as sealing materials. The swelling mechanism of these compacted
bentonites in saline solutions that may occur in salt repositories is not yet understood. The task of this project is
to determine the correlation between cation exchange, interlayer spacing, water content and swelling pressure of
bentonites as a function of the chemical composition of the saline solution and the degree of compaction of the
bentonite.

WM Descriptor(s): adsorption; alkali metals; alkaline earth metals; aqueous solutions; bentonite;
experimental data; materials testing; minerals; salinity; salts; waste disposal

Principal Investigator(s): Organization Performing the work:
HERBERT, Dr. HORST-JUERGEN GESELLSCHAFT FUER ANLAGEN- UND

REAKTORSICHERHEIT (GRS) MBH
INSTITUT FUER TIEFLAGERUNG THEODOR-HEUSS STRASSE 4 D-38122
GESELLSCHAFT FUER ANLAGEN- UND BRAUNSCHWEIG GERMANY
REAKTORSICHERHEIT MBH
D-38122
BRAUNSCHWEIG

Other Investigators: Organization Type:
Dr. Helge Moog, Heinz Sprenger Other

Program Duration: From: 1996/07/0 To: 2000/12/31

State of Advancement: Research in progress Preliminary report(s) available: Yes

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie, Berlin University of Freiberg, Germany

GFR20000005

Title:
Operational Safety Monitoring with Fiber Optic Sensing Systems (OSMOSS)

Title in Original Language: Topic Code(s):

106 -Quality Assurance Aspects; 241 -Monitoring
Programmes; 242 -Monitoring Techniques

Abstract:

To guarantee operational safety during the operational phase of a final repository, monitoring systems are
indispensable. At the same time, long-term safety analyses performed prior to the construction and operation
can be verified by the measurements obtained during the operational phase. On these aspects, glass fibre
technology offers definite advantages. Optical fibres not only withstand chemical corrosion and high
temperatures, but their immunity to electromagnetic interference and their large bandwidths and data rates
insure high reliability and superior performance. Within the scope of the project, the safety relevant parameters
to be monitored in a final repository will be defined, the corresponding sensing systems based on fibre optic
technology as well as the technological and methodological basis for a qualification will be developed.

WM Descriptor(s): data acquisition systems; fiber optics; fibre optics; measuring instruments;
monitoring; optical fibers; optical fibres; optical systems; quality assurance; safety;
technology development; temperature measurement

Principal Investigator(s): Organization Performing the work:
JOBMANN, M. DEUTSCHE GESELLSCHAFT ZUM BAU UND

BETRIEB VON ENDLAGERN FUER ABFALLSTOFFE
DEUTSCHE GESELLSCHAFT ZUM BAU UND M B H (DBE)
BETRIEB VON ENDLAGERN FUER D-31224PEINE GERMANY
ABFALLSTOFFE MBH (DBE)
D-31224
PEINE
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Other Investigators: Organization Type:
VOET, Marc; FISCHER, Silvain Private industry

Program Duration: From: 2000/02/0 To: 2003/07/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Projekttraeger des BMBF und BMWi fuer Wassertechnologie I.D. FOS Research e.e.i.g.
und Entsorgung

GFR20000006

Title:
Development of assessment methods for transport and storage containers with higher content of metallic
recycling material - Continued investigations

Title in Original Language: Topic Code(s):

Entwicklung von Beurteilungsmethoden fuer Transport- und 430 -MANAGEMENT OF DECOMMISSIONING
Lagerbehaelter mit erhoehten metallischen Reststoffanteilen - WASTE
Weiterfuehrende Untersuchungen

Abstract:

The mechanical behaviour of containers for radioactive waste made of ductile cast iron (DCI) with higher
content of metallic recycling material from decommissioning and dismantling of nuclear installations is
investigated. Based upon a detailed stress analysis of the container structure and knowledge of safety relevant
material properties, a simple safety assessment concept for such DCI casks was developed in a first part of this
research project (see reference). The main topics of this second part of the project are the development and
verification of a more sophisticated safety assessment concept also suitable for geometrically complicated cask
structures. For that, a dynamic fracture mechanics analysis of crack-like defects in the cask body is performed
by means of finite element calculations. The knowledge of the material properties of DCI with higher content of
metallic recycling material is completed. Finally, the safety concept is verified with a drop test of a cubic DCI
container with artificial cracks and given material properties onto a hard repository ground simulating concrete
target.

This project supports the application of brittle fracture safe transport and storage packages for RAM packages
as recommended in App. IX of the Draft Advisory Material (IAEA No. ST-2).

WM Descriptor(s): containers; design; fracture mechanics; mechanical properties; metals; numerical
solution; recycling; safety; stresses

Principal Investigator(s): Organization Performing the work:
DROSTE, BERNHARD BUNDESANSTALT FUER MATERIAL FORSCHUNG

UND -PRUEFUNG (BAM) (Federal Institute for Materials
BUNDESANSTALT FUER MATERIAL Research and Testing)
FORSCHUNG UND -PRUEFUNG (BAM) (Federal 1 2 2 0 0 B E R L I N GERMANY
Institute for Materials Research and Testing)
12200
BERLIN

Other Investigators: Organization Type:
ZENCKER, Uwe; QIAO, Linan Other

Program Duration: From: 1998/10 To: 2001/03

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Bildung und Forschung (BMB&F) Siempelkamp Nuklear- und Umwelttechnik
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GmbH & Co.

GFR20000007

Title:
Development of a Computer Code to Model Three-Dimensional Pollutant Transport

Title in Original Language: Topic Code(s):

Entwicklung eines Programms zur dreidimensionalen 201 -Dispersion and Migration of Radionuclides;
Modellierung des Schadstofftransportes 202 -Dispersion and Migration Models

Abstract:

The burden to the biosphere following potential releases of pollutants from hazardous waste repositories in deep
geological formations is assessed with safety analyses. The migration path of pollutants from repositories to
man can be separated into three almost independent parts: the near-field, the geosphere, and the biosphere. With
this transport code it will become feasible to model the migration of pollutants through porous or equivalent-
porous media for large, three-dimensional complex regions. Besides that the computer code will enable the user
to take into account every relevant retention and interaction process, respectively. The most prominent are
equilibrium and kinetically controlled sorption, diffusion into immobile pore water, precipitation, complexation,
colloidal transport, and matrix diffusion. On the other hand, it is not planned to couple transport modelling to
speciation modelling.

For this reason it will become feasible to assess the dilution potential and the barrier function of the overburden
close to reality.

WM Descriptor(s): adsorption; computer codes; geochemistry; mathematics; radionuclide migration

Principal Investigator(s): Organization Performing the work:
FEIN, E. Gesellschaft filer Anlagen- und Reaktorsicherheit (GRS)

D-38122 BRAUNSCHWEIG GERMANY
Gesellschaft fuer Anlagen- und Reaktorsicherheit
(GRS)
D-38122
BRAUNSCHWEIG

Other Investigators: Organization Type:
Kuehle, T., Noseck, U. Other

Program Duration: From: 1998/10 To: 2002/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

The German Federal Ministry of Economics and Technology
(BMWi)

GFR20000008

Title:
Investigation of the hydraulically effective excavation disturbed zone around disposal regions in rock salt

Title in Original Language: Topic Code(s):

Untersuchungen zur hydraulisch wirksamen 323 -Earth Science Studies and Models; 326 -
Auflockerungszone um Endlagerbereiche im Salinar in Barrier Studies/Tests/Impacts including Near Field
Abhoengigkeit vom Hohlraumabstand und Spannungszustand Effects

Abstract:
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The effectiveness of borehole and drift seals in repositories for radioactive or toxic waste in salt formations is
determined by the excavation disturbed zone (EDZ) of the surrounding rock, which develops as a consequence
of displacements and related stress redistribution during and after excavation. It is assumed that the EDZ is
reduced with time when a seal is emplaced and the rock stress increases again. The hydraulic properties of the
EDZ and their development during the recovering phase are subject of the planned investigations. As the
recovering phase takes too much time for direct measurements, a correlation between permeability and stress
state is to be deduced. Therefore, in situ measurements of permeability and stress are performed at three test
sites different in stress state and size of the excavation at the Asse salt mine near Braunschweig, Germany. A
special objective is investigation of the permeability and its direction dependence in the direct vicinity of a drift
(distance below 0.5 m). The in-situ measurements of permeability and mechanic stress are backed by a
laboratory programme and by modelling.

WM Descriptor(s): excavation; permeability; salts; stresses

Principal Investigator(s):

Wieczorek, Klaus

Gesellschaft fuer Anlagen- und R
38122
Braunschweig

Other Investigators:

Organization Performing the work:
GESELLSCHAFT FUER ANLAGEN- UND
REAKTORSICHERHEIT (GRS) MBH
THEODOR-HEUSS STRASSE 4 D-38122
BRAUNSCHWEIG GERMANY

Organization Type:
Other

Program Duration: From: 1998/07/0 To: 2001/07/01

State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Wirtschaft und Technologie (BMWi)
Associated Organization(s):
none

GFR20000009

Title:

Renewal of computer codes for safety assessments of partial systems of a repository (ARTE)

Title in Original Language: Topic Code(s):
Aktualisierung sicherheitsanalytischer Rechenprogramme fuer 137 -Waste Disposal (including Spent Fuel); 324 -
Teilsysteme eines Endlagers (ARTE) Safety Assessment and Performance Studies

Abstract:

The computer codes (modules) of the computer code package EMOS will be extended corresponding to new
scientific knowledge. This will be done to meet the requirements of future long-term performance assessments.
Affected are the following modules: for the near field of repositories in salt and granite; for the biosphere; and
for probabilistic calculations. In addition, the tools for evaluation and visualisation of computed results will be
extended. The development of computer codes will comprise new effects like resaturation period of bentonite
and colloidal transport in cracks. Furthermore, reference biospheres will be included in the corresponding
modules.
The actual version of the computer code package EMOS has been finished within a national project, which
ended in 1998. The actual development will include new knowledge from projects of the European Union and
the IAEA.

WM Descriptor(s): biosphere; computerised simulation; granites; mathematical models; probabilistic
estimation; radioactive waste disposal; salt deposits

GFR20000008 - GFR20000009



Germany 42

Principal Investigator(s): Organization Performing the work:
Buhmann, Dieter Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS)

mbH, Endlagersicherheitsforschung Theodor-Heuss-Str. 4
Gesellschaft fuer Anlagen- und Reaktorsicherheit D-38122 Braunschweig GERMANY
(GRS) mbH, Endlagersicherheitsforschung
D-38122
Braunschweig

Other Investigators: Organization Type:
Storck, Richard; Boese, Brigitte; Becker, Dirk; Other
Hirsekorn, Rolf-Peter

Program Duration: From: 1999/01/01 To: 2002/12/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie (BMWi) none

GFR20000010

Title:
Thermodynamic data and modelling of reactions of CaS04-containing minerals and glaserite up to 200C

Title in Original Language: Topic Code(s):

Thermodyn. Datenbasis u. Modellierung der Reaktionen 320 -STUDIES FOR GEOLOGICAL
CaSO4-haltiger Minerale u des Glaserits bis 200C REPOSITORIES; 323 -Earth Science Studies and

Models; 324 -Safety Assessment and Performance
Studies

Abstract:

For prediction of long term safety of radioactive waste deposits in salt rocks, dissolution and mineral formation
reactions due to access of water have to be considered up to 200C. The existing thermodynamic database does
not allow the reliable modelling of such reactions for the sulfate components within the following hexary system:

(Na+, K+, Mg2+, Ca 2+ // C1-, (SO4)2-) -H2O

The aim of this project is to provide new solubility data of anhydrite up to saturation with NaCl at 200C, as well
as for syngenite, goergyeite, glauberite and glaserite. The latter shows variable composition, which will be
determined in equilibrium with solution. The data will be incorporated in a thermodynamic model
based on Pitzers ion interaction theory.

WM Descriptor(s): anhydrite; aqueous solutions; crystallisation; data base management; experimental
data; minerals; phase diagrams; salts; sodium chlorides; sodium sulfates; solubility;
thermodynamic model

Principal Investigator(s): Organization Performing the work:
VOIGT, W. TECHNISCHE UNIVERSITAET BERGAKADEMIE

FREIBURG INSTITUT FUER ANORGANISCHE
TECHNISCHE UNIVERSITAET BERGAKADEMIE 0 9 5 9 6 FREIBURG GERMANY
FREIBURG INSTITUT FUER ANORGANISCHE
09596
FREIBURG

Other Investigators: Organization Type:
Freyer, Daniela Other

Program Duration: From: 2000/01 To: 2001/12
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State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
Bundesministerium fuer Bildung und Forschung (BMBF) none

GFR20000011

Title:
The sealing effect of backfilling materials: bench scale and in-situ experiments concerning the ternary-system
polymineral salt rock/backfilling material/fluid

Title in Original Language: Topic Code(s):

Wirksamkeit der Abdichtung von Versatzmaterialien: 124 -Waste Immobilization; 154 -Waste
Technikums- und in situ-Versuche am Dreistoffsystem Immobilization; 164 -Waste Immobilization; 306 -
polymineralisches Saltzgestein - Versatzstoff- Fluid Barrier Studies and Tests; 313 -Earth Science

Studies and Models; 323 -Earth Science Studies and
Models; 324 -Safety Assessment and Performance
Studies

Abstract:

Different backfilling materials were examined regarding to their interactions with salt rock and their sealing
effect. It was shown that backfilling materials are effective flow barriers, which strongly obstruct the exchange
of material between fluids and salt rocks. The dissolution rate of backfilling materials is smaller than of natural
salt rocks. A salt-mineral gel, based on a special Sorel-Cement, possesses special resistance against fluid attack
and provides a good barrier effect. This gel is hardly influenced by different types of salt solutions and shows
flow factors in the range of 10E-7 to 10E-10 m/s.

WM Descriptor(s): aging; alkali metals; alkaline earth metals; construction; crystals; geochemical
surveys; hydroxides; mixtures; mobility; safety; salts; solutions; solvents; stability;
two-phase flow

Principal Investigator(s): Organization Performing the work:
Scherzberg, Heinz Kali-Umwelttechnik GmbH

99706 Sondershausen GERMANY
Kali-Umwelttechnik GmbH
99706
Sondershausen

Other Investigators: Organization Type:
Bach, Juergen; Weissenborn, Michael Other

Program Duration: From: 1998/01 To: 2001/07

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Projekttraeger des BMBF und BMWi fuer Wassertechnologie none
und Entsorgung

GFR20000012

Title:
U-Th isotopes as natural analogues for actinide migration in granitic rock repositories - a study on secondary
minerals from the HRL Aespoe and the FL Grimsel

Title in Original Language: Topic Code(s):

30 -FACILITY AND/OR SITE SPECIFIC
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STUDIES; 322 -Site Survey and Characterization;
323 -Earth Science Studies and Models; 328 -
Natural Analogue Studies

Abstract:

The short-lived U-Th series decay in minerals is used as a natural analogue for actinides in hard rock
repositories. The mobility of natural U and Th incorporated in secondary minerals of granites may serve as a
key for understanding actinide migration in the future. Calcite and silicate minerals from the HRL Aespoe
(Sweden) and the FL Grimsel (Switzerland) have been investigated by TIMS for their U-Th series state of
equilibrium. In both sites investigated, the minerals are out of equilibrium in terms of their 238U/234U and
234U/230Th activity ratios although they are older than 1 million years. The displacements from secular
equilibria is interpreted as the result of water/rock interactions that selectively have depleted or enriched the
mineral systems with respect to 234U and 232Th. The observed deviations of the 238U/234U and 234U/230Th
activity ratios from unity are calculated to have taken place during the past 10 thousand to 400 thousand years.
This observation implies that the natural U-series decay products have been mobile in the most recent
geological past.

WM Descriptor(s): geologic deposits; isotope ratio; mineralogy; thorium 230; uranium 234; uranium 238

Principal Investigator(s):

Mengel, Kurt

Department of Mineralogy TU Clausthal
D-38678
Clausthal-Zellerfeld

Organization Performing the work:
Department of Mineralogy TU Clausthal
D-38678 Clausthal-Zellerfeld GERMANY

Other Investigators:
Gerdes, Antje

Program Duration: From: 97/10/01 To: 00/06/30

State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Wirtschaft und Technologie

Organization Type:
Other

Associated Organization(s):

none

GFR20000013

Title:
Investigation of Complexation and Migration of Actinides and Non-radioactive Substances with Humic Acids
under Natural Conditions - Complexation of Humic Acids with Tetravalent Actinides (Th, U, Np)-

Topic Code(s):

201 -Dispersion and Migration of Radionuclides

Title in Original Language:

Untersuchungen zur Komplexierung und Migration von
Actiniden und nichtradioaktiven Stoffen mit Huminsaeuren
unter natuerlichen Bedingungen - Komplexierung von
Huminsaeuren mit vierwertigen Actiniden (Th, U, Np)-

Abstract:

For the long-term risk-assessment of nuclear waste repositories and underground deposits detailed studies about
the migration behavior of radioactive elements, especially actinides, and non-radioactive substances are
necessary. The migration behavior of these substances is strongly influenced by humic substances due to their
high complexing ability.

The objective of this project is the determination of thermodynamic data and kinetic parameters for the
interaction of tetravalent actinides (Th, U, Np) with humic acids under reducing conditions. This includes also
the study of the redox ability of humic acids. Therefore, different natural, synthetic and modified humic acids
will be used. The stoichiometry and structure of the actinide humate complexes as well as the complex stability
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constants will be determined directly in dependence on relevant geochemical parameters. In addition, the
sorption behavior of tetravalent actinides onto selected rock materials and sediments in the presence of humic
acids will be studied by column experiments.

The obtained data will be implemented into suitable models to improve the description of the migration of
actinides in the environment.

WM Descriptor(s): actinide complexes; actinides; environment; functional models; humic acids;
neptunium; radionuclide migration; thorium; uranium

Principal Investigator(s): Organization Performing the work:
BERNHARD, Gert Forschungszentrum Rossendorf e.V Institute of

Radiochemistry
Forschungszentrum Rossendorf e.V Institute of 01314 Dresden GERMANY
Radiochemistry
01314
Dresden

Other Investigators: Organization Type:
POMPE, Susanne; SCHMEIDE, Katja; BRENDLER, Foundation or laboratory for research and/or development
Vinzenz; HEISE, Karl Heinz

Program Duration: From: 2000/01/01 To: 2002/11/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
Bundesministerium fuer Wirtschaft (BMWi), none
Bundesministerium fuer Bildung, Wissenschaft, Forschung und

Technologie (BMBF)

GFR20000014

Title:
Stress measurements for disturbance prevention of dismounting processes in nuclear plants

Title in Original Language: Topic Code(s):
Stoerungspraevention bei Zerlegearbeiten in kerntechnischen 102 -Programme Strategy, Planning and
Anlagen durch Spannungsmessungen Management; 402 -Nuclear Power Reactor

Decommissioning; 403 -Research Reactor
Decommissioning; 421 -Dismantling Techniques;
430 -MANAGEMENT OF DECOMMISSIONING
WASTE

Abstract:

In the field of waste management cutting techniques to take apart components inside nuclear power plants are
state of the art or in an advanced state of development. However, during the operation of taking apart
components several problems can occur. Because of deformation of cutting segments caused by laying off
stresses, segments or cutting tools can get jammed and the process of cutting can be disturbed or has to be
stopped.

This project aims to develop and adapt measuring systems that are able to characterize stress conditions on the
segments that have to be cut. The characterization of stress conditions will be used to work out suitable cutting
strategies and to pursue the cutting processes to guarantee operations free from jamming. A reduction of cutting
time reduces process costs and it decreases radiation exposure to personnel.

WM Descriptor(s): coatings; cutting; cutting tools; decommissioning; drilling; in-situ processing;
magnetic fields; measuring instruments; mechanical properties; mechanical
structures; mock-up; nondestructive testing; nuclear power plants; radioactive waste
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management; steels; stress analysis; stresses; technology development; technology
transfer; waste management

Principal Investigator(s):

Stegemann, Dieter

Institute f. Nuclear Engineering and Nondestructive
Testing University of Hannover Elbestr. 38A
D-30419
Hannover

Other Investigators:
REIMCHE, Wilfried; REICHERT, Christian;
KOMBER, Tilo; BACH, Friedrich-Wilhelm

Program Duration: From: 1999/12/0 To: 2002/04/30

State of Advancement: Research in progress

Sponsoring Organization(s):

BMBF (German Ministry of Education and Research);
Alba Industries GmbH

Organization Performing the work:
Institute f. Nuclear Engineering and Nondestructive Testing
University Hannover Elbestr. 38A
D-30419 Hannover GERMANY

Organization Type:
Institution of higher education

Associated Organization(s):

LWT (University of Dortmund); Alba
Industries GmbH;
Energiewerke Nord GmbH;
Forschungszentrum Karlsruhe

GFR20000015

Title:
Scientific basis for the assessment of the long-term safety of repositories

Title in Original Language: Topic Code(s):

Wissenschaftliche Grundlagen zum Nachweis der 324 -Safety Assessment and Performance Studies
Langzeitsicherheit von Endlagern

Abstract:

The main objective of this project is to enhance the scientific basis of performance assessments for repositories.
The results of actual R&D-projects focused on the long-term safety of repositories will be evaluated in order to
provide model approaches for performance assessment which represent the state of the art in science.
Methodical approaches in long-term safety analyses especially for very long time frames will be developed
further and questions related to the completeness, relevance and suitable description of effects will be
investigated. Essential work will be dedicated to the following topics:

- The use of safety indicators in performance assessment will be tested. This work is partly supported within the
5th framework of the European Commission.
- The results of international natural analogue studies will be evaluated in order to support/actualize
performance assessment models.
- The scientific knowledge on Human Intrusion scenarios will be investigated and relevant effects will be
identified by consequence calculations.
- The model approaches describing the convergence process in salt formations will be adapted to include the
results of new R&D projects.

WM Descriptor(s): computer calculations; natural analogue; radioactive waste disposal; radionuclide
migration; safety analysis
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Principal Investigator(s):

Brewitz, Wernt

Gesellschaft fuer Anlagen- und Reaktorsicherheit
(GRS) mbH
38122
Braunschweig

Other Investigators:

Organization Performing the work:
Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS)
mbH

38122 Braunschweig GERMANY

Organization Type:
U. Noseck, D. Buhmann, E. Fein, I. Mueller-Lyda, R. Other
Storck

Program Duration: From: 2000/02/0 To: 2003/01/31

State of Advancement: Research in progress

Sponsoring Organization(s):

The German Federal Ministry of Economics and Technology
(BMWi)

Associated Organization(s):

GFR20000016

Title:
Tertiary sediments as barrier for the U/Th-migration in the far field of repositories

Title in Original Language: Topic Code(s):

Tertiaere Sedimente als Barriere fuer die U/Th-Migration im 328 -Natural Analogue Studies
Fernfeld von Endlagern

Abstract:

Uranium and thorium deposits in the surrounding of sedimentary rocks could be used as natural analogues for
nuclide migration through sedimentary layers in the far field of underground repositories for radioactive waste,
taking into account typical conditions of climate hydrology and groundwater flow. By the detailed investigation
of appropriate sites, statements on the long-term behaviour of radionuclide migration in geological formations
could be proved and modified, if necessary.

Based on results of a pilot study a detailed geological, hydraulic, and geochemical characterisation of a selected
site in a tertiary basin in Ruprechtov (Czech Republic) will be performed. Additionally, accompanying model
calculations will be carried out in order to identify and understand the geochemical and transport processes
which occurred in the past. It will be proofed which of the results are transferable to repository conditions and
could be used in long-term safety assessment.

WM Descriptor(s): clays; computer calculations; geochemistry; geology; radionuclide migration;
thorium; uranium

Principal Investigator(s):

Noseck, Ulrich

Gesellschaft fuer Anlagen- und Reaktorsicherheit
(GRS) mbH
38122
Braunschweig

Other Investigators:
Brasser, Thomas

Program Duration: From: 1998/07/01 To: 2001/06/3

State of Advancement: Research in progress

Organization Performing the work:
GESELLSCHAFT FUER ANLAGEN-UND
REAKTORSICHERHEIT (GRS) mbH
D-38122 BRAUNSCHWEIG GERMANY

Organization Type:
Other
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Sponsoring Organization(s): Associated Organization(s):

The German Federal Ministry of Economics and Technology
(BMWi)

GFR20000017

Title:
Investigations on the complexation behaviour of humic acids and their influence on the migration of radioactive
and non-radioactive substances

Title in Original Language: Topic Code(s):

Untersuchungen ueber das Komplexierungsverhalten von 201 -Dispersion and Migration of Radionuclides
Huminsaueren und deren Einfluss auf die Migration von
radioaktiven und nichtradioaktiven Stoffen

Abstract:

For long term risk-assessments of nuclear waste repositories detailed studies on the migration behaviour of
radioactive and non-radioactive substances are required. The transport of these substances is very much
influenced by humic acids due to the formation of strong complexes.

In the framework of this project the complexation of Np and Pu at different oxidation states with humic acids
under conditions close to nature will be investigated. Furthermore, studies on the redox ability of humic acids,
on the kinetic and the reversibility of the humate complexes of Np and Pu are planned. The complex stability
constants of Zn, Cd, and Pb with synthetic humic acids will be determined and the influence of other cations and
anionic compounds investigated. The sorption of the actinides and the heavy metals on selected materials in the
presence of humic acids will be studied by batch- and column experiments. The measured data should be
implemented in models used for predictions of the behaviour of radioactive and non-radioactive substances in
the environment.

WM Descriptor(s): actinide complexes; actinides; alpha spectroscopy; environment; humic acids; ion
exchange; laser spectroscopy; lead; neptunium; plutonium; radionuclide migration;
zinc

Principal Investigator(s): Organization Performing the work:
TRAUTMANN, Norbert Institut fuer Kernchemie Universitaet Mainz

55128 Mainz GERMANY
TRIGA MAINZ REACTOR INSTITUT FUER
KERNCHEMIE JOHANNES GUTENBERG
UNIVERSITAET
D-55128
MAINZ

Other Investigators: Organization Type:
KRATZ, Jens Volker; BECK, Hans Peter; WAGNER, Institution of higher education
Horst

Program Duration: From: 2000/01 To: 2002/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft (BMWi) Universitaet des Saarlandes, FR 8.14

GFR20000018

GFR20000017 - GFR20000017



49 Germany

Title:

Experimental Investigations on the Backfill Behaviour in Disposal Drifts in Rock Salt (TSS project)

Title in Original Language: Topic Code(s):
Experimented Untersuchungen zum Verhalten von Versatz in 137 -Waste Disposal (including Spent Fuel); 326 -
Endlagerstrecken im Salinar (VVS-Projekt) Barrier Studies/Tests/Impacts including Near Field

Effects

Abstract:

The R&D programme of the TSS project concerned the direct disposal of spent fuel elements in self shielding
Pollux casks which are emplaced in the drifts of a repository in rock salt. The remaining drift volume is being
backfilled with crushed salt. In this large-scale test, which was performed in the Asse salt mine in Germany, the
thermomechanical effects between heated casks, backfill, and surrounding rock salt were studied and the
compaction behaviour and sealing function of the backfill were investigated. The test field was designed similar
to a real repository. In each of two parallel test drifts, three dummy casks were deposited which were equipped
with electrical heaters. Measuring gauges were installed in boreholes around the test drifts, in the backfill and at
the surface of the dummy casks. The geotechnical investigation programme involved temperature, deformation,
and stress measurements. Backfill compaction and porosity were determined, too. Further studies comprised the
water and gas release from the backfill. Heating started in September 1990 and was terminated on February 1,
1999. The comparison of experimental data and numerical model calculations revealed that the temperature
development was well predicted, but thermomechanical modelling in the heated area was not as satisfactory.
Drift closure and backfill compaction were slower than predicted indicating the requirement of further model
refinement. A post-test investigation programme with the dismantling of one test drift will be carried out from
2000 to 2002 to validate the experimental results.

WM Descriptor(s): Asse salt mine; backfilling; deformation; permeability; porosity; stress analysis;
temperature measurement

Principal Investigator(s):

Rothfuchs, Tilmann

GRS
38122
Braunschweig

Other Investigators:
Johannes Droste, Hans-Karl Feddersen

Organization Performing the work:
GRS
38122 Braunschweig GERMANY

Organization Type:
Other

Program Duration: From: 1985/07/0 To: 2000/03/31

State of Advancement: Research in progress

Sponsoring Organization(s):

BMWi, EU

Preliminary report(s) available: Yes

Associated Organization(s):

BGR, DBE, FZK-INE

GFR20000019

Title:
Development and Optimization of Modular Jet Cutting Technologies and Manipulator Systems for a Cost-
Effective Dismantling of Nuclear Facilities

Title in Original Language: Topic Code(s):

Entwicklung und Optimierung modularer Strahlschneid- 105 -Waste Minimisation; 404 -Non-Reactor
und Handhabungssysteme filer den kostenguenstigen Facility Decommissioning; 421 -Dismantling
Rueckbau kerntechnischer Anlagen Techniques; 423 -Robotics, Remote Operations

Abstract:

The project includes the development and qualification of hand-guided, person-bound and manipulator-
supported applications of the jet cutting technologies laser, plasma arc and water abrasive.
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New are flexible applications for sheet metals up to 20 mm with plating included, various component shapes
with different radiation exposure and under maximization of the cutting performance as well as minimization of
the energy entry and kerf material. That should be achievable by the application of more efficient cutting
techniques to the adapted handling systems.

Apart from the development of hand-guided systems, project focus includes a new person-bound system for the
guarantee of constant process parameters (Steady CUT) for application in areas of weak and middle dose rate as
well as a small, self fixing, modular carrier system (WORMS) for the guarantee of an ideal tool guidance in
areas of high dose rate.

Altogether the minimization of radiation exposure, dismantling costs and the adaptability of the cutting tools
and handling systems for different dismantling tasks are to be achieved by the modular structure of the system.
The result is a decision matrix, which points out the most favorable combination of cutting and handling
techniques, which is also applicable to non-nuclear areas and other materials.

WM Descriptor(s): cutting tools; manipulators; remote handling equipment

Principal Investigator(s):

HAFERKAMP, E.H.

INSTITUT FUER WERKSTOFFKUNDE
UNIVERSITAET HANNOVER
APPELSTRASSE11A
D-30167
HANNOVER

Organization Performing the work:
University of Hanover Underwater Technologie Centre Inst.
of materials science
Lise-Meitner-Strasse 1 30823 Garbsen GERMANY

Other Investigators:
Bach;Louis;Goede

Program Duration: From: 1998/11/1

State of Advancement: Research in progress

Sponsoring Organization(s):

none

Organization Type:
Institution of higher education

To: 2000/10/31

Associated Organization(s):
Laser Zentrum Hannover/Germany;
Lehrstuhl fuer
Werkstofftechnologie/Dortmund/Germany;

GFR20000020

Title:
Final Evaluation of the TSS Project "Thermal Simulation of Drift Emplacement/Experimental Investigations on
the Backfill Behaviour in Disposal Drifts in Rock salt" (BAMBUS II Project)

Title in Original Language:

Abschliessende Auswertung des Projektes "Thermische
Simulation der Streckenlagerung/Experimentelle
Untersuchungen zum Verhalten von Versatz im Salinar"
(BAMBUS II-Projekt)

Abstract:

Topic Code(s):

137 -Waste Disposal (including Spent Fuel); 326 -
Barrier Studies/Tests/Impacts including Near Field
Effects

The R&D programme of the TSS project concerned the direct disposal of spent fuel elements in self shielding
Pollux casks which are emplaced in the drifts of a repository in rock salt. The remaining drift volume is being
backfilled with crushed salt. In a large-scale test, which was performed in the Asse salt mine in Germany, the
thermomechanical effects between heated casks, backfill, and surrounding rock salt were studied and the
compaction behaviour and sealing function of the backfill were investigated during a heating phase of over eight
years and a following cool-down phase of more than one year. The comparison of experimental data and
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numerical model calculations revealed that the temperature development was well predicted, but
thermomechanical modelling in the heated area was not as satisfactory. Drift closure and backfill compaction
were slower than predicted.

In the planned post-test project, one test drift will be dismantled to find the reasons for the observed deviations.
The local backfill porosity and permeability will be investigated, especially regarding its non-homogeneous
density distribution. The installed measuring equipment will be recovered and instrument accuracy and
reliability will be checked for quality control. A final evaluation of all experimental results will be performed
with regard to confirmation and/or further refinement of the existing codes for predicting the long-term
performance of a repository in rock salt.

WM Descriptor(s): Asse salt mine; backfilling; evaluation; excavation; experimental data; measuring
instruments; permeability; porosity; quality control; reliability

Principal Investigator(s): Organization Performing the work:
Rothfuchs, Tilmann GESELLSCHAFT FUER ANLAGEN- UND

REAKTORSICHERHEIT (GRS) MBH
GESELLSCHAFT FUER ANLAGEN-UND D-38122 BRAUNSCHWEIG GERMANY
REAKTORSICHERHEIT (GRS) MBH
D-3 8122
BRAUNSCHWEIG

Other Investigators: Organization Type:
Johannes Droste, Hans-Karl Feddersen, Ruediger Other
Miehe

Program Duration: From: 2000/04/01 To: 2002/12/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

BMWi, EU BGR, DBE, FZK-INE, G3S, IfG, NRG, UPC

GFR20000021

Title:
Two phase flow - Experiment in Fractured Crystalline Rock at the Hard Rock Laboratory Aespoe/ Sweden.
Flow Conditions in the Far-field

Title in Original Language: Topic Code(s):

Zweiphasenfluss-Experiment im gekluefteten Kristallin im 322 -Site Survey and Characterization; 323 -Earth
Hartgesteinslabor Aespoe. Stroemungsverhaeltnisse im Science Studies and Models
Stollennahbereich

Abstract:

In cooperation with BGR and CAB, GRS has carried out investigations in the Hard Rock Laboratory Aespoe/
Sweden to determine the two phase flow properties of fractured rock in the near-field around a niche 370 m
below sea level. The hydraulic work was focused on a single subvertical fracture and on the relative tight rock
matrix which are typical for the granitic rock. The experimental results support the numerical studies to simulate
the gas migration in water saturated rock at high hydraulic pressure on meso-scale.

A basic set of relevant physical parameters of the two phase flow was determined within in situ tests by
hydraulic borehole methods. The gas threshold pressure and water transmissivities were determined. A special
objective of the hydraulic site characterisation was the measurement of the initial pressure distribution as
evidence for steady state conditions. Structural parameters of complex pathways on micro-scale as fracture
aperture and roughness were examined by special microscopic techniques. In a numerical 3D model, the one
phase flow conditions were studied on a macro-scale. For the calculations, the code ROCKFLOW was used.
These simulations were focused on the drainage of the rock by time, taking into account the mass contribution
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of the matrix to the water flow in the fracture. Based on this model, the gas migration within a fracture between
two borehole intervals was simulated with the code MUFTE. Code development was done to simulate two
phase two component flow and transport for a fractured rock system under thermodynamic equilibrium.

The natural gas composition of gas components solved in the formation water and adsorbed at the rock matrix
was investigated. In field and laboratory studies the quantitative change of gas components by time were
determined.

Using geoelectrical techniques the development and extension of an unsaturated area between two tunnel
sections was examined. Calibration curves were set up for the electrical conductivity versus water content. The
change of water saturation by time was simulated by 2D inversion calculations of the measured apparent
resistivity distribution.

WM Descriptor(s): granites

Principal Investigator(s): Organization Performing the work:
Kull, Herbert GESELLSCHAFT FUER ANLAGEN- UND

REAKTORSICHERHEIT (GRS) MBH
Gesellschaft fuer Anlagen- und Reaktorsicherheit THEODOR-HEUSS STRASSE 4 D-38122
(GRS)mbH BRAUNSCHWEIG GERMANY
38122
Braunschweig

Other Investigators: Organization Type:
JOCKWER, N., ZIMMER, U.HELMIG, R. Other

Program Duration: From: 1997/01/01 To: 1999/12/31

State of Advancement: Unknown

Sponsoring Organization(s): Associated Organization(s):

German Federal Ministry of Education, Science, Research and Bundesanstalt fuer Geowissenschaften und
Technology (BMBF), Bonn, Germany Rohstoffe (BGR), Hannover

Institut fuer ComputerAnwendungen im
Bauingenieurwesen (CAB), Braunschweig

GFR20000022

Title:
Geoelectrical Investigation of Water Uptake in Bentonite Barriers in the HRL-Aespoe-Project 'Prototype
Repository'

Title in Original Language: Topic Code(s):

Geoelektrische Untersuchung der Aufsaettigung von 137 -Waste Disposal (including Spent Fuel); 326 -
Bentonitbarrieren im HRL-Aespoe Projekt 'Prototype Barrier Studies/Tests/Impacts including Near Field
Repository' Effects

Abstract:

Within the framework of the Prototype Repository Project performed by the Svensk Kaernbraenslehantering AB
(SKB) at the Aespoe Hard Rock Laboratory (HRL) in Sweden, six simulated high-level waste casks containing
electrical heaters will be emplaced in deposition boreholes drilled into the floor of a drift 460 m below ground.
According to the Swedish waste disposal concept the gap between the casks and the granitic rock will be filled
with Na-bentonite buffer. The drift above the deposition boreholes will be backfilled, too, with a mixture
consisting of 30 % bentonite and 70 % crushed rock. Rock and buffer are instrumented by SKB for recording
temperatures, swelling and water pressures. Multi-electrode arrays will be installed by GRS at the top of one
deposition borehole, in the drift above the deposition boreholes, and in the area between two of the deposition
boreholes in order to determine water uptake in buffer and backfill and desaturation of the rock by geoelectrical
measurements. The recording unit for the arrays is controlled remotely from Braunschweig/Germany through
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telephone connection. This allows daily measurements of the in-situ resistivity distribution. The resistivity
distributions in the different arrays are computed applying the latest inversion software. In order to enable
interpretation of the resistivities in terms of water content of the bentonite, special laboratory calibrations are
performed in the geochemical/geotechnical laboratory at GRS-Braunschweig.

WM Descriptor(s): bentonite; buffers; water influx

Principal Investigator(s): Organization Performing the work:
Rothfuchs, Tilmann GESELLSCHAFT FUER ANLAGEN- UND

REAKTORSICHERHEIT (GRS) MBH
GESELLSCHAFT FUER ANLAGEN-UND D-38122 BRAUNSCHWEIG GERMANY
REAKTORSICHERHEIT (GRS) MBH
D-3 8122
BRAUNSCHWEIG

Other Investigators: Organization Type:
Helge Moog, Klaus Wieczorek Other

Program Duration: From: 00/01/01 To: 03/12/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

BMWi, EU SKB

GFR20000023

Title:
Two-phase flow and gas transport in fractured rock

Title in Original Language: Topic Code(s):

Zwei-Phasen Fluss und Gas Transport in geklueftetem Fels 201 -Dispersion and Migration of Radionuclides;
202 -Dispersion and Migration Models; 203 -Gas
Diffusion Studies; 320 -STUDIES FOR
GEOLOGICAL REPOSITORIES; 511 -Site
Characterization

Abstract:

1. Two-Phase Flow: To obtain data for an analysis of the flow of a gas/water mixture, a two-phase experiment is
being conducted by BGR in fractured diorite at a depth of 350 m. The dipole array (pole spacing 2.5 m, about 5
m from the tunnel) contains a water-saturated fracture. Equipment for producing two-phase flow has been
developed for in situ gas/water tests and gas tracer tests, permitting calculation of flow and transport. Flow and
transport are influenced by the excavation disturbed zone (EDZ) and a relatively high hydraulic gradient. The
two-phase flow experiments with a tracer in the water phase and a tracer in the gas phase are being modeled
numerically.

2. Modeling of groundwater flow and solute transport of solutes: A large-scale numerical model of a fracture
system with more than ten intersecting fractures is to be developed for the rock around the Aespo HRL. This
model is to be used to simulate the transport of substances dissolved in water and the mixing of these substance
in the flow field. The chemical reactions that occur during the transport of the dissolved substances are also to
be taken into consideration.

WM Descriptor(s): computerised simulation; equipment; fractures; geochemistry; geologic surveys;
geophysics; hydrology; igneous rocks; international co-operation; tracer techniques;
two-phase flow
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Principal Investigator(s):

LIEDTKE, Dr. L.

Federal Institute for Geosciences and Natural
Resources
D-30631
HANNOVER

Organization Performing the work:
FEDERAL INST. FOR GEOSCIENCES AND NATURAL
RESOURCES
PO Box 510513 D-30631 HANNOVER GERMANY

Other Investigators:
Dr. Shao, H.; Dipl.-Geol. Fiene, M., Dipl.- Geol.
Klennert, N., Dipl.- Geol. Engelhardt, I.

Program Duration: From: 1997/07 To: 2000/06

State of Advancement: Research in progress

Sponsoring Organization(s):

BMWi (Federal Ministry of Economics and Technology)

Organization Type:
Other

Associated Organization(s):

SKB (Sweden), GRS (German)

GFR20000024

Title:
Basic development of techniques to restore soils contaminated with heavy metals and radionuclides by using the
transfer of the contaminants into the plant biomass

Title in Original Language: Topic Code(s):

Entwicklung von Grundlagen zu Sanierungstechniken fuer 161 -Biodegradation/Biotreatment; 210 -
schwermetall- bzw.radionuklidkontaminierte Boeden durch BIOLOGICAL UPTAKE AND TRANSFER; 521 -
Nutzung des Transfers der Kontaminanten in Decontamination of Soils
Pflanzenbiomassen

Abstract:

Large areas of land in the region of East-Thuringia (Germany) have been contaminated with Uranium (U) and
other heavy metals by mining and following preparation of various U products. Because of the strong toxicity of
these compounds it is necessary to diminish their distribution in ecosystems. In this research we investigate the
use of plants to remove U from contaminated soils. We identify plants with the ability to accumulate U and
other contaminants and promote the transfer by varying the genetic potential and the conditions of growth. This
phytoextraction would represent a cost-effective alternative to conventional techniques of decontamination.
Furthermore we obtain results about the influence of various plant species on the immobilization of U. Thus, it
is possible to develop phytostabilization techniques. An additional result will be the detection of plant species
which are able to exclude U and other heavy metals. This is important to prevent the heavy metal flux into the
food chain.

WM Descriptor(s): environmental restoration; uptake; uranium

Organization Performing the work:
Friedrich-Schiller-Uni Jena

GERMANY

Principal Investigator(s):

Prof. Dr. Bergmann, Hans

Friedrich-Schiller-Uni Jena
Inst.f.Ernaehrungswissenschaften
07743
Jena

Other Investigators: Organization Type:
Voigt, Klaus-Dieter; Dr. Martin, Marie-Luise Institution of higher education

Program Duration: From: 1998/11 To: 2001/12

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):
Forschungszentrum Karlsruhe GmbH-Projekttraeger des BMBF none
und BMWI fuer Wassertechnologie und Entsorgung

GFR20000025

Title:
Investigations on the Influence of Competitive Reactions of Strong Electrolytes on the Complexation and
Sorption of Heavy Metals (Actinides) with Humic Acids by means of Radioactive Tracers

Title in Original Language: Topic Code(s):

Untersuchung des Einflusses von Konkurrenzreaktionen 200 -ENVIRONMENTAL
starker Elektrolyte auf die Komplexbildung und Sorption von IMPACT/ASSESSMENT; 201 -Dispersion and
Schwermetallen (Actiniden) mit Huminsaeuren mit Hilfe Migration of Radionuclides; 204 -Impacts from
radioaktiver Tracer Landfill Sites; 220 -ENVIRONMENTAL

TRANSFER; 324 -Safety Assessment and
Performance Studies; 326 -Barrier
Studies/Tests/Impacts including Near Field Effects

Abstract:

Assessments concerning the long-term safety of subterranean nuclear waste storage depots require profound
studies on the transport behaviour of radioactive elements in geochemical systems. The subject of our
investigations is the complexation and sorption of actinides interacting with mobile and immobile humic
colloids under geogenic conditions (pH, ionic strength, ligands). The main emphasis is put on the influence of
competitive trivalent and tetravalent electrolytes, such as aluminium and zirconium. Based upon speciation
measurements in the aqueous phase, the competitive effects at the solid-liquid interface are investigated in the
absence as well as in the presence of organic deposits. Reversible and irreversible colloid-surface interactions
are identified via labelling techniques. Lanthanum, europium and terbium are used as analog tracers of the
actinides.

WM Descriptor(s): actinides; complexes; electrolytes; humic acids; sorption

Principal Investigator(s): Organization Performing the work:
Kupsch, Hermann Institut fuer Interdisziplinaere Isotopenforschung e.V.

(Institute for Interdisciplinary Isotopic Research)
Institut fuer Interdisziplinaere Isotopenforschung e.V. 0 4 3 1 8 Leipzig GERMANY
(Institute for Interdisciplinary Isotopic Research )
04318
Leipzig

Other Investigators: Organization Type:
FRANKE, Karsten; LIPPOLD, Holger; MANSEL, Foundation or laboratory for research and/or development
Alexander; ROESSLER, Doris

Program Duration: From: 2000/01 To: 2002/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Bildung und Forschung - BMBF University of Leipzig
(Federal Ministry of Education and Research)

Bundesministerium fuer Wirtschaft und Technology - BMWi
(Federal Ministry of Economy and Technology)

GFR20000026
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Title:
Investigation to optimize the recycling of waste metal - Continuation

Title in Original Language:

Forschungsvorhaben zur Optimierung der ReststoffVerwertung
von Metallen - Weiterfuehrende Untersuchungen (FORM II)

Abstract:

Topic Code(s):

105 -Waste Minimisation; 115 -Waste Packaging;
118 -Waste Transportation (Methods, Containers,
Transportation Means)

Decommissioning of nuclear facilities will increase the amount of waste metals that cannot be recycled for
conventional uses. In the continuation of a preceding project the recycling into transport and storage casks made
of nodular graphite cast iron is investigated. Ductility is reduced by an increase of the recycling quota. Two sets
of recycling levels are being selected and investigated for use in 2 types of containers. The design of these
containers is being optimized by dynamic FE analysis. The optimized containers will be fabricated, including,
artificial cracks, instrumented and drop tested to the requirements of a final repository.

WM Descriptor(s): cast iron; fracture mechanics; mechanical properties; scrap metals;
transport/handling/storage

Principal Investigator(s):

QUADE, U.

SiempelkampNuklear&Umwelttechnik
D-47803
KREFELD

Organization Performing the work:
SiempelkampNuklear&Umwelttechnik
D-47803 KREFELD GERMANY

Other Investigators:
Bounin, D.; Kleinkroeger, W.; Stellmacher, J.;
Schreiber, D.; Voelzer, W.

Program Duration: From: 1998/10/01 To: 2001/03/31

State of Advancement: Research in progress

Sponsoring Organization(s):

BMFT Research Project 02 S 7798

Organization Type:
Private industry

Associated Organization(s):

GNS, Gesellschaft fuer Nuklearservice,
Essen

GFR20000027

Title:
The ALINA-process for actinides(III)/lanthanides(III) group separation from acidic radioactive waste solutions.
Fundamental studies and counter current extraction experiments.

Topic Code(s):

132 -Liquid Waste Treatment

Title in Original Language:

Der ALINA-Prozess zur Aktiniden(III)/Lanthaniden(III)
Gruppentrennung aus aciden radioaktiven Abfallloesungen.
Grundlegende Studien und Gegenstrom-
Extraktionsexperimente.

Abstract:

The ALINA process was developed for actinide (III) / lanthanide (III) partitioning from strongly acidic
effluents. A mixture of 0.5 mol/L of bischlorodithiophosphinic acid and 0.25 mol/L TOPO in tert-
butylbenezene was used as the extractant. A counter-current experiment with centrifugal extractors and an
An(III)/Ln(III) feed simulate originating from the DIAMEX process was performed to demonstrate the method.
The flowsheet consisted of 12 stages, 8 for extraction and scrubbing and 4 for re-extracting the Am(III) from
the loaded organic phase. With the flowsheet, > 96% of the Am(III) was separated at a feed HNO3
concentration of 0.5 mol/L. The product flow was only contaminated with < 3% of the Ln (III). It was possible
to quantitatively re-extract the Am(III) with 3.0 mol/L HNO3. The experimental results were in good agreement
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with the predictions of a computer code. The results show that the process would have to be extended by 2
extraction steps and 2 scrubbing steps to achieve complete An(III)/Ln(III) partitioning.

WM Descriptor(s): actinides; americium; europium; extraction; extraction columns; high-level
radioactive wastes; hydrometallurgy; mixer-settlers; radioactive waste processing

Principal Investigator(s): Organization Performing the work:
Modolo, Giuseppe Forchungszentrum Juelich GmbH ISR-3

Juelich 52425 GERMANY
Forschungszentrum Juelich GmbH
Juelich
52425

Other Investigators: Organization Type:
Baron, Pascal Foundation or laboratory for research and/or development

Program Duration: From: 1996/06 To: 2000/06

State of Advancement: Research in progress Preliminary report(s) available: Yes

Sponsoring Organization(s): Associated Organization(s):

Forschungszentrum Juelich and European Commission None

GFR20000028

Title:
Development and proving of non-destructive seismic in-situ methods for the evaluation of geomechanic and
hydraulic rock properties in the vicinity of underground openings of radioactive waste repositories.

Title in Original Language: Topic Code(s):

Entwicklung und Erprobung von zerstoerungsfreien 117 -Waste Disposal; 322 -Site Survey and
seismischen in-situ-Methoden zur Beurteilung der Characterization
geomechanischen und hydraulischen Gebirgseigenschaften in
der Umgebung untertaegiger Hohlraeume in
Endlagerformationen.

Abstract:

Excavation of underground openings in general damages the surrounding rock. The knowledge of the extent and
the petrophysical properties of this excavation disturbed zone (EDZ) is of great interest for the safe sealing of
underground waste repositories.

Several active seismic methods are modified and applied in order to yield high resolution data in time and
space. On the one hand boreholes are used for seismic down hole - / up hole measurements, interval velocity
and cross hole measurements and on the other hand refraction and reflection seismics are applied from the
surface of openings. Special emphasis is put on these non-destructive methods.

Seismic parameters like seismic P- and S-wave velocities, the damping behaviour of seismic waves and
frequency analyses of seismic signals are evaluated from different types of seismic measurements for the
petrophysical characterisation of the EDZ. The seismic data are also analysed under the aspect of correlations
between seismic parameters and hydraulic properties of the rock. According to the seismic parameters the EDZ
could be characterised seismically in several national and international underground rock laboratories in salt
rocks, clay formations and igneous rocks.

WM Descriptor(s): clays; excavation; geologic deposits; geophysics; hydraulic transport; igneous rocks;
non-destructive testing; permeability; salt deposits; seismic surveys; underground
disposal
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Principal Investigator(s): Organization Performing the work:
LUEDELING, R. BUNDESANSTALT FUER GEOWISSENSCHAFTEN

UND ROHSTOFFE
BUNDESANSTALT FUER STILLEWEG 2 D-30655 HANNOVER GERMANY
GEOWISSENSCHAFTEN UND ROHSTOFFE
STILLEWEG 2
D-30655
HANNOVER

Other Investigators: Organization Type:
ALHEID, Hans-Joachim; SCHUSTER, Kristof Other

Program Duration: From: 1998/07/01 To: 2001/06/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
Bundesministerium fuer Wirtschaft und Technologie none

GFR20000029

Title:
Grimsel Test Site Phase V: Effective Parameters (EFP)

- Geoelectrical Measurements -

Title in Original Language: Topic Code(s):

Felslabor Grimsel Phase V: Effektive Parameter (EFP) 323 -Earth Science Studies and Models; 511 -Site
- Begleitende geoelektrische Untersuchungen - Characterization

Abstract:

At Grimsel Test Site (GTS), BGR has been conducting a large-scale experiment of groundwater flow and tracer
transport to estimate the transport mechanism in fractured rock. The experiment comprises both the validation
of the existing conceptual models with in-situ data and the improvement of the numerical codes, especially their
efficiency in a fractured medium.

The GRS contribution to the field experiment is to investigate the propagations of tracers of variable electrical
conductivities in a selected fracture zone and to provide input parameters for the numerical model of transport
mechanism. As this experiment was planned in a rock area geologically and geometrically known, the efficiency
of the geoelectrical method will also be investigated.

WM Descriptor(s): electric conductivity; fluid flow; fluid injection; fractures; granodiorites; Switzerland;
tracer techniques

Principal Investigator(s): Organization Performing the work:
Flach, Dieter GESELLSCHAFT FUER ANLAGEN-UND

REAKTORSICHERHEIT (GRS) MBH
Gesellschaft fuer Anlagen- und Reaktorsicherheit THEODOR-HEUSS-STRASSE 4 D-38122
(GRS)MbH BRAUNSCHWEIG GERMANY
38122
Braunschweig

Other Investigators: Organization Type:
Wieczorek, Klaus Other

Program Duration: From: 1998/10/0 To: 2001/09/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie (BMWi) Bundesanstalt fuer Geowissenschaften und
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Rohstoffe (BGR)

GFR20000030

Title:
Influence of Large-Scale Stress Variations on the Barrier Function of Anhydrite (BARIAN)

Title in Original Language: Topic Code(s):

Untersuchung des Barriereverhaltens von Anhydrit bei 242 -Monitoring Techniques; 323 -Earth Science
grossraeumigen Spannungsumlagerungen (BARIAN) Studies and Models; 326 -Barrier

Studies/Tests/Impacts including Near Field Effects
Abstract:

This project was planned to investigate the influence of the stress variations on the rock integrity at a disposal
site in rock salt. While increased stresses are reduced in the salt owing to convergence, a decrease of stresses
does not take place in the stiff and strong anhydrite. Predicting the rock-mechanical behaviour of the transitional
zone from rock salt to anhydrite the geological barrier function will be estimated. The experiment is being
carried out in an active salt mine, where this transitional zone is accessible and neighbouring on an area of
mining activities. The appropriate geological and mining conditions allow for investigating the interaction of
both geological formations in a relatively short period of time. The main emphasis of the experiment will be put
on the quantitative description of the induced seismicity (crack forming and propagation), the influence of the
stress field on the crack permeability, and the description of the mechanical and hydraulic processes. The
investigations provide the development of non-destructive micro-acoustic measuring methods and the
assessment of the relationship between the acoustic emission activity and the permeability during the spatio-
temporal variation of the stress field. The aim is the assessment of the geological barrier. A high-frequency
array consisting of 16 3-component accelerometers has been running. The field measurements will be supported
by a laboratory programme to investigate the relationship between crack forming, stress, and permeability.

WM Descriptor(s): anhydrite; mines; monitoring; permeability; physical properties; rock mechanics;
seismic effects; stress analysis; stresses

Principal Investigator(s): Organization Performing the work:
Flach, Dieter GESELLSCHAFT FUER ANLAGEN-UND

REAKTORSICHERHEIT (GRS) MBH
Gesellschaft fuer Anlagen- und Reaktorsicherheit THEODOR-HEUSS-STRASSE 4 D-38122
(GRS)MbH BRAUNSCHWEIG GERMANY
38122
Braunschweig

Other Investigators: Organization Type:
Other

Program Duration: From: 1998/09/0 To: 2001/08/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie (BMWi) Institut fuer Gebirgsmechanik GmbH,
Leipzig

GFR20000031

Title:
Investigation of radionuclide release and corrosion of spent fuel of research reactors in a final disposal

Title in Original Language: Topic Code(s):

Untersuchung zur Radionuklidfreisetzung und zum 137 -Waste Disposal (including Spent Fuel); 146 -
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Korrosionsverhalten von bestrahltem Kernbrennstoff aus Spent Fuel Storage; 201 -Dispersion and Migration
Forschungsreaktoren unter Endlagerbedinungen of Radionuclides

Abstract:

Different types of spent fuel elements from German research reactors are proposed for final disposal. Long-term
safety relevant data will be collected for spent fuel of TRIGA and SUR reactors in the first part of the study.
The second part of the study is related to the behaviour of spent MTR fuel in saline brines and granite water.
Therefore, leaching experiments are performed with unirradiated and spent MTR fuel in saline brines and
granite water. The immobilisation of radionuclides by aluminium corrosion products will be studied by
investigation of the precipitated phases. The sorption mechanism of radionuclides on alumium oxides and
hydroxides will be studied additionally to get a better understanding of the immobilisation effects. This part is
the succession of the project "Radionuclide release from ALU-MTR fuel elements in concentrated salt brine"
(see WMRA 23/24 abstract 1612).

WM Descriptor(s): aluminium; brines; chemical reactions; corrosion; corrosion products; mtr reactor;
radioactive waste disposal; radionuclide migration; spent fuel storage; spent fuels

Principal Investigator(s): Organization Performing the work:
FACHINGER, J. Forschungszentrum Juelich GmbH Institut fuer

Sicherheitsforschung und Reaktortechnik
FORSCHUNGSZENTRUM JUELICH GMBH D-52425 Juelich GERMANY
D-52425
JUELICH

Other Investigators: Organization Type:
Curtius, H. Other

Program Duration: From: 1998/06/0 To: 2001/05/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft, PT-WT+E, P.No. 02E9108 none

GFR20000032

Title:
Behaviour of directly disposed spent HTR fuel

Title in Original Language: Topic Code(s):

Verhalten von direkt endgelagerten HTR-Brennelementen 140 -SPENT FUEL; 202 -Dispersion and Migration
Models; 323 -Earth Science Studies and Models

Abstract:

Spent fuel elements from HTR reactors are proposed for direct disposal in a deep geological repository. The
behaviour of such fuel elements had been investigated for a salt environment. Beside some deficiencies in the
state of the art for salt repositories no investigations have been performed up to now for alternative disposal
sites in granite or clay formations.

Previous experiments had shown that the source term for the radionuclide release depends mainly on the
integrity of the coating layers of the fuel kernels. This integrity can possibly be weakened by mechanical
disrupture due to external forces or corrosion in aggressive aquatic phases.

The R&D proposal is aiming at the short- and long-term safety aspects of spent HTR fuel elements in a final
disposal site. The radionuclide release from spent fuel is a basic information for the safety calculations. The
release rate depends mainly on the integrity of the fuel pebbles and the coating of the fuel kernels.

It is intended to evaluate data, which are needed to model the behaviour of HTR fuel under final disposal
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conditions.

The investigations can be divided into four parts:
1. The behaviour of the graphite matrix in saline brines and granite water.
2. Corrosion of the coating materials of the fuel kernels (pyrocarbon and silicon carbide) in aquatic phases.
3. Dissolution of unirradiated and irradiated (Th,U)O2 fuel.
4. Developement of a geochemical model

WM Descriptor(s): AGR type reactors; brines; chemical reactions; coordinated research programs;
European Communities; graphite; spent fuel elements; spent fuel storage

Principal Investigator(s): Organization Performing the work:
FACHINGER, J. Forschungszentrum Juelich GmbH Institut fuer

Sicherheitsforschung und Reaktortechnik
FORSCHUNGSZENTRUM JUELICH GMBH D-52425 Juelich GERMANY
D-52425
JUELICH

Other Investigators: Organization Type:
Grambow, B. Veltkamp, T. Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research planned

Sponsoring Organization(s): Associated Organization(s):

EC SUBATECH, F
Nuclear Research and Consultancy Group,
Nl

GFR20000033

Title:
Backfill Behaviour in Emplacement Drifts and Boreholes in a Salt Repository (BAMBUS) - Experimental and
Numerical Investigations of the Behaviour of Crushed Salt

Title in Original Language: Topic Code(s):

Verhalten von Versatz in Einlagerungsstrecken und - 137 -Waste Disposal (including Spent Fuel); 324 -
bohrloechern in einem Endlager im Salzgebirge - Safety Assessment and Performance Studies; 326 -
Experimented und numerische Untersuchungen zum Barrier Studies/Tests/Impacts including Near Field
Verhalten von Salzgrus Effects

Abstract:

To demonstrate the suitability of direct disposal of heat generating spent fuel in drifts of a salt repository a large-
scale in-situ test "Thermal Simulation of Drift Emplacement (TSDE)" is being carried out at the Asse salt mine.
The objective is to investigate thermal and thermomechanical processes in backfilled drifts, to increase the data
basis required for repository design and safety assessments, and to develop and validate constitutive models
which describe the compaction behaviour of crushed salt used as backfill material. The work carried out by
BGR comprises geotechnical investigations like in-situ measurement of initial rock stress, of thermally induced
stress change, and of rock temperature, in-situ measurement of permeability of the host rock and the backfilling,
development, testing, and demonstration of measurement techniques, performance and scientific organisation of
an international benchmark exercise on different codes and constitutive models to predict the compaction
behaviour of crushed salt, as well as laboratory creep tests on rock salt to quantify parameters used for
thermomechanical calculations.

WM Descriptor(s): Asse salt mine; backfilling; benchmarks; computer calculations; computer codes; data
analysis; field tests; finite element method; measuring methods; mechanical
properties; numerical analysis; permeability; radioactive waste disposal; rock
mechanics; stress analysis; stresses; temperature measurement; thermal analysis
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Principal Investigator(s):

Heusermann, Stefan, Dr.

Federal Institute for Geoscience and Natural
Resources (BGR)
P.O. BOX 51 01 53
D-30655
Hannover

Organization Performing the work:
Federal Institute for Geoscience and Natural Resources
(BGR)
P.O. BOX 51 01 53 D-30655 Hannover GERMANY

Other Investigators:
Dr. Ulrich Heemann, Dr. Stefan Koss, Andreas
Gaulke, Karl-Heinz Sprado

Program Duration: From: 1996/1/1 To: 2000/3/31

State of Advancement: Research in progress

Sponsoring Organization(s):

European Commission,
BMBF (Germany), BMWi (Germany)

Organization Type:
Other

Associated Organization(s):

Forschungszentrum Karlsruhe (FZK),
Germany
Gesellschaft fuer Anlagen- und
Reaktorsicherheit (GRS), Braunschweig,
Germany
Nuclear Research and Consultancy Group
(NRG), Petten, Netherlands
Groupement pour l'etude des Structures
Souterraines de Stockage (

GFR20000034

Title:
New Techniques for Cutting and Decontamination for Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

Title in Original Language:

Entwicklung und Qualifizierung neuer Zerlege- und
Dekontaminationstechniken fuer den Rueckbau von
Forschungsreaktoren unter dem Gesichtspunkt der
Kostenminimierung

Abstract:

Topic Code(s):

105 -Waste Minimisation; 403 -Research Reactor
Decommissioning; 410 -DECONTAMINATION
TECHNOLOGIES; 411 -Mechanical
Decontamination Methods; 416 -Other Methods and
Techniques; 420 -DECOMMISSIONING
TECHNOLOGIES; 421 -Dismantling Techniques

In decommissioning of research reactors, specific boundary conditions, such as special materials, nuclides,
geometries, spatial circumstances exist. This project aims on the development and adaptation of progressive
procedures for decommissioning tasks with respect to economical aspects (cost reduction). Explored are Laser
Cutting techniques, especially the cutting of aluminium in atmosphere and under water, remote- and manually
controlled; decontamination and removal of concrete and ceramics by a combined diodelaser / cryogenic
carbondioxide thermal shock treatment as well as cutting with the water-abrasive-suspension-jet. All these
techniques are especially examined in order to evaluate their suitability for decommissioning tasks in research
reactors.

Consideration is given to the license procedure for the developed processes for decommissioning in research
reactors and the project will lead to application in the decommissioning of PTB's FRMB (research reactor of
Physikalisch Technische Bundesantalt, Braunschweig, Germany). Staff of FRMB will be trained on the
procedures, so dismantling and decommissioning will be effected by PTB.
WM Descriptor(s): aluminium; carbon dioxide; cost; cutting tools; decommissioning; decontamination;
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research reactors

Principal Investigator(s):
Bach, Friedrich-Wilhelm

Universitaet Dortmund Lehrstuhl fuer
Werkstofftechnologie
D-44227
Dortmund

Organization Performing the work:
Universitaet Dortmund Lehrstuhl fuer Werkstofftechnologie

D-44227 Dortmund GERMANY

Other Investigators:
REDEKER, C, LINDEMAIER, I , HAJEK, W.,
BIRKHOLD, U.

Program Duration: From: 1998/09/01 To: 2001/08/31

State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Bildung und Forschung (bmbf, Berlin,
Germany)

Organization Type:
Institution of higher education

Associated Organization(s):

Physikalisch Technische Bundesanstalt,
Braunschweig
Ingenieurgesellschaft fuer Stillegung und
Entsorgung mbh, Roedermark

GFR20000035

Title:
Fractionalization of graphitic reactor components

Title in Original Language:

Trennen graphitischer Reaktorbauteile

Abstract:

Topic Code(s):

105 -Waste Minimisation; 113 -Solid Waste
Treatment; 403 -Research Reactor
Decommissioning; 420 -DECOMMISSIONING
TECHNOLOGIES

Graphite and carbonstone are installed in moderators, reflectors and thermal columns in research and
experimental reactors. Concerning their disposal, different concepts are discussed.

It is assumed that activated graphite/carbonstone is subject to packaging in the original material's state.

By fractionalizing, activated/contaminated layers are to be parted and dimensioned in a way that a maximum
filling of containers and thus a minimization of ultimate waste disposal volume and costs is reached. The
fractionalizing techniques (mechanical, hydraulic, thermal) will be developed and optimized in order to reduce
secondary waste emission. Special concern is focused on the development of collecting techniques for graphite
dust emerging throughout the processes.

The different procedures are compared and evaluated, especially regarding their ability to be qualified as well
as their costs.

By application of the techniques to be developed, an estimated 50 % reduction of necessary container volume
can be obtained throughout the disposal of graphite and carbonstone. This opens effects of economy not only
regarding ultimate waste disposal but also intermediate storage.

The project includes
- stock taking of graphitic materials to be disposed, characterization of materials with respect to geometry,
volume, radiological inventory as well as boundary conditions defining the fractionalization,

GFR20000034 - GFR20000034



Germany 64

- the analysis of the irradiation's influence and the thermal influence on material properties with respect to their
fractionalization,

- the development of fractionalizing techniques including their capability comprising the processes of water jet
cutting, rope-/wire sawing, jigsawing, plasma-cutting, hydraulic and mechanical cleaving,

- the development of collection techniques for the safe control of emerging graphite dust during fractionalizing
and

- the evaluation of the different processes with respect to efficiency, remote handling ability, release of activity
(especially concerning C 14 and Tritium), which means their ability to be applied on activated material, as well
as their release of secondary waste and their ability to be qualified.
WM Descriptor(s): cost; decommissioning; graphite; research reactors

Principal Investigator(s):

Bach, Friedrich-Wilhelm

Universitaet Dortmund Lehrstuhl fuer
Werkstofftechnologie
D-44227
Dortmund

Other Investigators:
WILK, P., BACH, C , LINDE, M., FRICKE, U.,
MENDE, A., QUADE, U.

Program Duration: From: 1999/09/01 To: 2001/08/31

State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Bildung und Forschung (bmbf, Berlin,
Germany), Aeon automation and construction GmbH (Luebeck,
Germany), Alba Industries GmbH (Luebeck, Germany), Verein
fuer Kernverfahrenstechnik und Analytik Rossendorf (Dresden,
Germany), Siempel

Organization Performing the work:
Universitaet Dortmund Lehrstuhl fuer Werkstofftechnologie

D-44227 Dortmund GERMANY

Organization Type:
Institution of higher education

Associated Organization(s):

Innovationszentrum fuer Schweiss- und
Oberflaechentechnik GmbH (Dortmund,
Germany), Aeon automation and
construction GmbH (Luebeck, Germany),
Alba Industries GmbH (Luebeck, Germany),
Rheinisch-Westfaelischer TUEV
Anlagentechnik GmbH (Essen, Germany),
Vere

GFR20000036

Title:
Development and application of an in-situ X-ray-fluorescence-/gamma-spectrometer for the detection of heavy
metal contamination (U, Th, Pu) during decommissioning of nuclear facilities.

Topic Code(s):
187 -Radionuclide characterization in-situ; 40 -
DECONTAMINATION AND
DECOMMISSIONING (D & D)

Title in Original Language:

Entwicklung und prototypische Anwendung eines in-situ-
Roentgenfluoreszenz-/Gammaspektrometers zur Detektion der
Schwermetallkontamination (U, Th, Pu) beim Rueckbau
kerntechnischer Anlagen

Abstract:

This project is related to decommissioning of nuclear facilities where contamination by uranium, thorium and
plutonium are possible. Heavy metals such U, Th and Pu and their compounds could be deposited at the surface
of a floor or a wall or have been diffused into the material for long periods. For the later decontamination
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process it is desirable to know the concentration level and to estimate the contamination depth. The measuring
devices developed in the project are based on the radionuclide exited x-ray fluorescence of heavy elements. The
optimum of the exitation process is achieved if the energy of exiting photons are not much above the absorption
edge of the element (thorium: 109,7 keV, uranium: 115.6 keV, plutonium: 121,8 keV). For the exitation three
collimated radiation sources were used: 57Co (37 MBq and 333 MBq) and 192Ir (333 MBq). The resulting
K(alpha)-X-rays were measured with a collimated and lead shielded low energy Ge-detector. The minimum
detectable concentrations (MDC) in concrete are 13 ppm uranium (meas.time 5o.ooo sec.) and 23 ppm thorium
(meas.time 5.ooo sec). In the case of uranium deposited at steel surfaces the MDC is 37 microg/cm2
(meas.time lO.ooo sec.)

WM Descriptor(s): measuring instruments; plutonium; thorium; uranium; x-ray fluorescence analysis

Principal Investigator(s): Organization Performing the work:
KAHN, Andreas VEREIN FUER KERNVERFAHRENSTECHNIK UND

ANALYTIK, ROSSENDORF EV
VereinfuerKernverfahrenstechnikundAnalytik, D-01314 DRESDEN GERMANY
Rossendorfe.V(VKTA)
Dresden

Other Investigators: Organization Type:
Other

Program Duration: From: 1998/03 To: 2001/02

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Forschung und Technologie none

GFR20000037

Title:
A fast method for determining alpha active nuclide in concrete near the clearance level by direct measurement
of large and thin sources - automatisation of the method

Title in Original Language: Topic Code(s):

Schnelles Freimessverfahren fuer alpha-aktive Nuklide in 105 -Waste Minimisation; 109 -Waste
Bauschutt durch Direktmessung von grossflaechigen duennen Characterisation (Radionuclide Inventory
Messpraeparaten - Automatisierung des Verfahrens Determination), including Computer Codes and

Measuring Methods and Techniques; 181 -
Methodologies, Analytical Methods, Measurements
Instrumentation

Abstract:

During the dismantling of nuclear installations much building material must be disposed of. The material can be
potentially contaminated by radionuclides. Because the contamination levels are often around the legal activity
levels, an accurate and quick method is essential to determine whether or not this material can be treated as
radioactive or non-active waste.

For the determination of gamma-activity, in-situ measurements are available. A direct measurement of alpha-
activity in the building material is impossible because the alpha-particles are absorbed in the concrete. The
conventional chemical analysis of alpha-contaminants included many time consuming analytical steps and is
therefore rather unsuitable. We developed direct alpha-spectroscopy after only mechanical preparation of the
concrete samples. We obtained particles with an average diameter of 0.5 micro-m by crushing in a two-step
process. The measuring sources with a diameter of 20 cm and 1 to 8 micro-m thickness are prepared by
spraying onto plates and subsequent drying.

Stable concrete suspensions without agglomeration are required for the preparation of homogenous planar
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sources. The stability of the concrete suspensions is measured by the streaming potential, using a particle charge
detector. By dispersion agents like (NaPO3)6, Na3(C6H5O7) orNa4P2O7*10H2O the stability of suspensions
is increasing. The wetting effect of the plates for the sources is achieved by detergents. The alpha-spectra of
these concrete sources are different from the spectra of "massless" samples after electrodeposition. The
multielement spectra have different shapes of the peaks dependent on the geometry of the source.
We used two methods to analyze the alpha-spectra:

1. Peak fitting with self defined functions. This method is based on measurements of standard concrete with
added actinides. The peak shape, the self absorption and the counting efficiency of the alpha-spectrometer (the
grid ionization chamber) is determined for various geometry of the layers. The peak shape is a combined
Gaussian (at the high energy part of the peak) and exponential curve (to lower energies). We fitted and
deconvoluted the spectra of unknown samples with the peak shape of standard samples with the same geometry.

2. WINKRUM - a program using the calculation of the radiation transport. These calculations consider a
geometrical model of the layers in agreement with the particle size distribution, the packing density in the dried
layer, the specific density, the thickness of the layer, the spectrometer parameter and the energy of the actinides.
The calculations are performed with the multi-purpose radiation transport model. With this direct measurement
all alpha-emitting radionuclides as low as 0.02 Bq/g can be detected within 28 h.

WM Descriptor(s): actinides; alpha detection; analytical methods; buildings; decommissioning; radiation
detection; spectroscopy; thin films

Principal Investigator(s): Organization Performing the work:
Nebelung, Cordula INSTITUT FUER RADIOCHEMIE

FORSCHUNGSZENTRUM ROSSENDORF
Forschungszentrum Rossendorf, Institut fuer DRESDEN D-01314 GERMANY
RadiochemiePF 510119
Dresden
D-01314

Other Investigators: Organization Type:
BARZ, Brigitte; HENNIGER, Juergen;, DANG, Foundation or laboratory for research and/or development
TRUNG Hieu

Program Duration: From: 1998/11 To: 2000/10

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
Bundesministerium fuer Bildung, Wissenschaft, Forschung und Institut fuer Strahlenschutzphysik, TU
Technologie Deutschland Foerderkennzeichen: 02 S 7768 Dresden

GFR20000038

Title:
Investigation of gas migration in the technical barriers concrete, bentonite and granite. Grimsel test site Phase V

Title in Original Language: Topic Code(s):

Untersuchungen zur Gasausbreitung in den technischen 137 -Waste Disposal (including Spent Fuel)
Barrieren Beton und Bentonit

Abstract:

Repositories for radioactice waste have to be sealed by technical barrier systems. Potential sealing materials for
these barriers are concrete, clay and clay sand mixtures.On behalf of RWMC (Japan) a silo made of concrete
and bentonite will be built at the Grimsel test site in order to test gas tightness and gas migration in these
components and the surrounding host rock (granite). At real conditions the interaction of these different
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components will be tested at low and high gas pressure.

WM Descriptor(s): clays; permeability; two-phase flow; underground facilities

Principal Investigator(s): Organization Performing the work:
Jockwer, Norbert Gesellschaft fuer Anlagen- und Reaktorsicherheit (GRS)

mbH
Gesellschaft fuer Anlagen- und Reaktorsicherheit 3 8 1 2 2 Braunschweig GERMANY
(GRS) mbH
38122
Braunschweig

Other Investigators: Organization Type:
Other

Program Duration: From: 1998/10/01 To: 2002/09/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie, Berlin none

GFR20000039

Title:
Investigation on gas and water release within the heater test in the Opalinus clay of the Mont Terri tunnel

Title in Original Language: Topic Code(s):

Untersuchungen zur Gas- und Wasserfreisetzung im 137 -Waste Disposal (including Spent Fuel)
Erhitzertunnel im Opalinus-Ton des Mont-Terri-Tunnels

Abstract:

In the Opalinus clay of the reconnaissance gallery to the motorway tunnel through the Mont Terri in
Switzerland, ENRESA (Spain) performs in collaboration with ANDRA (France) a heater test to investigate the
thermal, hydraulic and mechanical behaviour of the natural clay. Within that project GRS investigates the gas
release from the clay, the water content of the clay, the water migration and the effect of drying at ambient and
elevated temperature.

For determining the gas content and gas release boreholes were drilled and sealed with packers and gas samples
are taken for recurrently analyses. Water content and water migration are determined by geoelectric methods.
The results of these investigations are of importance for the long term safety aspects of a repository in clay
formations.

WM Descriptor(s): clays; gases; permeability; porosity; underground facilities

Principal Investigator(s): Organization Performing the work:
Jockwer, Norbert Gesellschaft fuer Anlagen- und Reactorsicherheit (GRS)

THEODOR-HEUSS-STRASSE 4 D-38122
Gesellschaft fuer Anlagen- und Reaktorsicherheit BRAUNSCHWEIG GERMANY
(GRS) mbH
38122
Braunschweig

Other Investigators: Organization Type:
Wieczorek, Klaus Other

Program Duration: From: 1998/10/01 To: 2001/09/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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Bundesministerium fuer Wirtschaft und Technologie, Berlin none

GFR20000040

Title:
Gas release and migration in the Boom clay Mol within the CORALUS Project

Title in Original Language: Topic Code(s):

Gasfreisetzung und Migration im Boom Clay von Mol 137 -Waste Disposal (including Spent Fuel)

Abstract:

Within the underground laboratory HADES in Mol (Belgium) the corrosion of high active glass and the release
and migration of radionuclides in clay formations is investigated. SCK-CEN is coordinating this project, is
performing the test and is investigating the mineralogical and chemical effects in the clay. GRS is investigating
the generation of gas and the migration of the gas in the clay, the backfill and the surrounding host rock. These
data are important for the interpretation of the effects of glass corrosion and the migration of released
radionuclides in the backfill and the host rock.

WM Descriptor(s): clays; permeability; porosity; underground facilities

Principal Investigator(s): Organization Performing the work:
Jockwer, Norbert Gesellschaft fuer Anlagen- und Reactorsicherheit (GRS)

THEODOR-HEUSS-STRASSE 4 D-38122
Gesellschaft fuer Anlagen- und Reaktorsicherheit BRAUNSCHWEIG GERMANY
(GRS) mbH
38122
Braunschweig

Other Investigators: Organization Type:
WIECZOREK, Klaus Other

Program Duration: From: 1996/12/01 To: 2000/06/30

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Bundesministerium fuer Wirtschaft und Technologie, Berlin SCK-CEN, Mol (Belgium)

GFR20000041

Title:
Sealing effectiveness by backfill materials - Geochemical investigation into the long-term behaviour of salt
backfill material with aggregates

Title in Original Language: Topic Code(s):

Wirksamkeit der Abdichtung von Versatzmaterialien - 137 -Waste Disposal (including Spent Fuel)
Geochemische Untersuchungen zum Langzeitverhalten von
Salzversatz mit Zusschlagstoffen

Abstract:

The objective of the project is to identify reactions by mineralogical-geochemical investigation of backfill
materials and aggregates, which could lead to the inherent formation of tight seals in case of water intrusion into
an underground repository in a salt formation. Such reactions result in water fixation in hydrated minerals,
formation of new minerals, volume expansion and, thus, decrease in porosity. Eventually, this could reduce the
permeability of the backfill. In the project, aggregates are investigated which in case of water intrusion initiate
such reactions and at the same time lead to the formation of stable mineral assemblages in the backfill material.
In addition, it will be investigated whether waste materials contain compounds which could initiate such self-
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clogging reaction. A drift closure which is inherently formed in case of water intrusion by a suitable
combination of waste materials could reduce or even prevent the further advance of solutions into repositories
or underground disposal areas.

WM Descriptor(s): permeability; underground facilities

Principal Investigator(s):

Sander, Wolfgang

Gesellschaft fuer Anlagen- und Reactorsicherheit
(GRS)
D-38122
BRAUNSCHWEIG

Other Investigators:

Organization Performing the work:
Gesellschaft fuer Anlagen- und Reactorsicherheit (GRS)

D-38122 BRAUNSCHWEIG GERMANY

Organization Type:
Other

Program Duration: From: 1999/05/01 To: 2000/04/30

State of Advancement: Research in progress

Sponsoring Organization(s):

Bundesministerium fuer Wirtschaft und Technologie, Berlin

Associated Organization(s):

none

GFR20000042

Title:
Effective Field Parameters (EFP)

Title in Original Language:

Effektive Parameter

Abstract:

Topic Code(s):

201 -Dispersion and Migration of Radionuclides;
202 -Dispersion and Migration Models; 320 -
STUDIES FOR GEOLOGICAL REPOSITORIES;
511 -Site Characterization

Modelling of groundwater flow and solute transport is important for a long-term safety analysis of a repository
for radioactive waste in a deep geological formation. This requires extensive geological and hydraulic
information, a powerful numerical model, and effective parameter values for the model.

Fractures in hard rock form potential pathways for the flow of groundwater and play a major role in solute
transport (advection); the matrix plays only a secondary role (diffusion and sorption). Several conceptual
models have been developed in the last few years to describe and model fluid flow and solute transport, e.g., the
discrete network model, the channelling model, and the double porosity model.

Whether a model, which was calibrated with small-scale tracer test, is suitable for a large-scale transport
problem relevant to a repository for radioactive waste, or whether the transport parameter values determined
from small-scale tests can be extrapolated to the large-scale model can only be determined using the
experimental data obtained from a large-scale tracer experiment.

To predict the flow and transport properties of the fractured rock, a large-scale investigation of groundwater
flow and tracer transport at Grimsel Test Site (GTS) is planned to be conducted in program phase V. Within the
scope of the planned project, the existing conceptual models used to model large-scale transport of solute
should be validated with in-situ data and numerical codes applied should be developed further, specially their
predictability in the fractured medium. Furthermore, it is necessary to determine the effective parameter values
that describe the representative volume of the fractured rock.

WM Descriptor(s): computerised simulation; equipment; fractures; geochemistry; geologic surveys;
geophysics; hydrology; igneous rocks; international co-operation; tracer techniques
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Principal Investigator(s): Organization Performing the work:
Shao, Dr. H. BUNDESANSTALT FUER GEOWISSENSCHAFTEN

UND ROHSTOFFE PO BOX 5101 53
Federal Institute for Geoscience and Natural Resources D-30631 HANNOVER GERMANY
D-30655
Hannover
Other Investigators: Organization Type:
Dr. HIMMELSBACH, T., Dr. SCHUSTER, K, Dipl- Other
Ing. JUNGEBLOED, H.G., and FLENTJE, R.

Program Duration: From: 1998/09 To: 2001/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

BMWi (Federal Ministry for Economics and Technology, Berlin) NAGRA (CH), GRS (D), SANDIA (USA),
and ITRI (Taiwan)

Hungary

HUN20000001

Title:
Geological exploration for L/ILW disposal in granite (Hungary)

Title in Original Language: Topic Code(s):

117 -Waste Disposal; 322 -Site Survey and
Characterization

Abstract:

Geological exploration in the framework of the Hungarian National Project on the L/IL radioactive waste
disposal is being performed in three phases by the Geological Institute of Hungary with dozens of partners.

Phase 1

Nation-wide screening (1993-1994) was followed by regional screening (1994-1995) of 5,000 sq.km, then field
reconnaissance with single boreholes on three potential objects (1995-1996) was performed. Phase 1 was
finished by the selection of a potential area for underground (max. 300 m) disposal in granite of SW Hungary
(160 km SSW of Budapest, 20-24 km W of the Danube) where both geological conditions and public relations
were favourable.

Phase 2

Stage 1 (Site Selection). Mainly due to political reasons (public acceptance) the study area for was limited to
less than 5 sq.km. After field investigations and data evaluation the potential Uveghuta Site for the Site
Characterisation was chosen in July 1997.

Stage 2. From August 1997 till March 1998 four deep (300-382 m) boreholes were drilled on the Site.
Geological and geophysical logging, single-hole hydraulic testing as well as the acoustic borehole televiewer
and core scanner offered abundant data on the rocks penetrated by boreholes. Seismic works were performed to
study the space between the boreholes. Detailed hydrogeological survey supported by monitoring of more than
twenty shallow (max. 80 m) wells characterise wide surroundings of the Site. Interpretation of the data obtained
had been finished by the end of September 1997 and represented in a final report. The main conclusion based
on 3D hydrodynamic modelling was that the Site is suitable for starting the Site Confirmation.
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In the framework of a PHARE Project, technical support for hydrodynamic interference testing of the Site was
given. The Hungarian side drilled two new deep (300 and 500 m) boreholes and performed their detailed study
(November 1998 till August 1999) as well as the interference tests. Interpretation of the data obtained had been
finished by the end of September 1999 and represented in a final report. The main conclusion was that low-
conductive units of about 150x150 m size or more exist, this is enough for a repository of low- and intermediate-
level radioactive wastes.

Stage 3 (Site Confirmation) can be started, and first of all should extend exploration in an E-W direction to
study a suitable body along its strike.

Phase 3

The goal would be to have a L/ILW repository by 2004. Unfortunately, due to political reasons, a delay with
starting Stage 3 of Phase 2 is expected.

WM Descriptor(s): aquifers; boreholes; carbon 14; data acquisition; data analysis; data processing;
erosion; evaluation; fractures; geochemistry; geologic ages; geologic formations;
geologic history; geologic models; geologic surveys; geomorphology; geophysical
surveys; granites; granodiorites; ground water; hydraulic conductivity; hydrodynamic
model; intermediate-level radioactive wastes; isotope dating; isotope ratio; low-level
radioactive wastes; mapping; monitoring; overburden; paleoclimatology; radioactive
waste disposal; research programs; rock mechanics; seismic surveys; site
characterization; site selection; testing

Principal Investigator(s):
BALLA, Zoltan

Geological Institue of Hungary
H-1143
Budapest

Other Investigators:
GYALOG, Laszlo; HORVATH, Istvan; MOLNAR,
Peter; TOTH, Gyorgy ; TUNGLI, Gyula; ZILAHI-
SEBESS, Laszlo

Program Duration: From: 1993/July To: 1999/Sept

State of Advancement: Research in progress

Sponsoring Organization(s):

Hungarian R&D Committee (1993-1995); Paks N.P.P. (1993-
1997); Publlic Agency for Radioactive Waste Management
(1998-1999)

Organization Performing the work:
Geological Institute of Hungary
H-1143 Budapest HUNGARY

Organization Type:
Other

Associated Organization(s):

Golder Associates (Hungary); Golder
Associates GmbH Celle (Germany); Eotvos
Lorand Geophysical Institute; Geo-Log Ltd.;
GEOPARD Ltd.; BKMI Ltd.;
Eotvos Lorand University (Budapest); MTA
Atomki; Vituki Co.; Aquifer Ltd.

HUN20000002

Title:
Inventory and Characterisation of Important Radionuclides for Safety Storage and Disposal of L/ILW Produced
at Paks NPP

Title in Original Language: Topic Code(s):

109 -Waste Characterisation (Radionuclide
Inventory Determination), including Computer
Codes and Measuring Methods and Techniques;
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180 -WASTE CHARACTERIZATION; 181 -
Methodologies, Analytical Methods, Measurements
Instrumentation

Abstract:

The presented project started in 1998 and consists of four different parts covered mainly by the Institute of
Nuclear Research of the Hungarian Academy of Sciences as contractor.

For the characterisation of the nuclide inventory in different radioactive waste originating from Paks NPP
(WWER type reactor) a significant number of measurements have been performed on spent ion-exchange resins
and evaporator concentrates. Furthermore, an intercomparison test has been performed among five Hungarian
laboratories to qualify the analytical methods for activity measurements. By this way confidence has been
gained in the reliability of these measurements.

The characterisation of the radionuclide inventory in the waste steam was performed in routine operation by
correlation of hard to measure nuclides, to so called key nuclides, which could be measured easily.

The correlation was derived from statistical evaluation of activity measurement data.

Further work should concentrate on improvements of knowledge about the correlation as a measure of quality
assurance.

WM Descriptor(s): inventories; radiochemistry; radioisotopes; resins

Principal Investigator(s): Organization Performing the work:
SZANTO, Zsuzsa INR/HAS

4026 Debrecen HUNGARY
INR/HAS
4026
Debrecen

Other Investigators: Organization Type:
SVINGOR,Eva;MOLNAR,Mihaly;PALCSU,Laszlo;F Foundation or laboratory for research and/or development
UTO,Istvan

Program Duration: From: 98/06/01 To: 00/12/15

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Paks NPP INT,DCT,Miklos Zrinyi University of
National Defense

HUN20000003

Title:
Complex Water Analysis of the Observation Wells Situated Around the Puspokszilagy Radioactive Waste
Repository

Title in Original Language: Topic Code(s):

233 -Long Term Environmental Impact; 240 -
ENVIRONMENTAL MONITORING; 241 -
Monitoring Programmes; 310 -STUDIES FOR
NEAR SURFACE DISPOSAL FACILITIES

Abstract:

The long-term safety of an underground repository for radioactive waste is largely determined by the transport
properties of radionuclides through the bedrock to the biosphere. The chemical composition of the groundwater
and the groundwater flow would have a large influence on the mobility of the radionuclides of interest.
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The disposal site is located on the ridge of a hill near Puspokszilagy village approximately 40 km Northeast of
Budapest, Hungary. The disposal units are located in Quaternary layers of silt and clay sequences. Annual
average precipitation is approximately 60-700 mm. There are concrete trenches and shallow wells for low and
intermediate level waste disposal purposes. A couple of years ago an elevated activity concentration of tritium
was detected in the rainwater collector. As it may indicate safety deficiency, an enhanced monitoring
programme started.

Included into a large safety analysis programme of the Puspokszilagy radioactive waste treatment and disposal
facility, the observation wells situated around the radioactive waste repository are monitored every year.

Last year 26 water samples were taken during July and September and a complex water analysis was made. The
Puspokszilagy and Nemedi streams flowing through the region of interest were sampled, as well. Classical water
analysis methods were used for determining anion concentration (especially PO43-, SO42-, HCO3-, C1-, CO32-
, NO3-, NO2-), ICP technique was used for determining low level metal concentration (Hg, As, Pb, Cd, Co, Cr,
Cu, Al, Fe, Ga, Li, Mo, Mn, Ni, Se, Sr, Ti, V, Zn) and AAS method for determining higher concentration of Ca,
Na, K, Mg. Stable isotope ratios (dD, dl8O, dl5N, d34S, dl3C) were measured by mass spectrometry. 14C
activity concentration was measured by GPC technique. 90Sr activity concentration was determined by liquid
scintillation counting method (TRICARB 3170 TR/SL), while 137Cs and 60Co activities were determined by a
HPGe detector. Low level tritium concentrations were measured using the 3He-3H method (VG 5400 noble gas
mass spectrometer).

Water-mixing mechanisms were determined, local water flow tendencies and a Puspokszilagy stream orientated
water movement pathway were found, indicating a possible migration route for the water-soluble radioactive
waste from the repository.

ICP = inductive coupled plasma
AAS = atomic absorption spectrometry

WM Descriptor(s): diffusion; flow models; inventories; monitoring; recommendations; safety analysis;
sorption; stable isotopes; waste disposal; water chemistry

Principal Investigator(s): Organization Performing the work:
SZANTO, Zsuzsa INR/HAS

4026 Debrecen HUNGARY
INR/HAS
4026
Debrecen

Other Investigators: Organization Type:
SVINGOR,Eva;MOLNAR,Mihaly;PALCSU,Laszlo,F Other
UTO,Istvan

Program Duration: From: 1998/03 To: 2000/10

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

HUN20000004

Title:
Safety Analysis of the Puspokszilagy Waste Treatment and Disposal Facility

Title in Original Language: Topic Code(s):

200 -ENVIRONMENTAL
IMPACT/ASSESSMENT; 232 -Environmental Risk
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Assessment; 300 -FACILITY/SITE - GENERAL;
310 -STUDIES FOR NEAR SURFACE
DISPOSAL FACILITIES; 322 -Site Survey and
Characterization; 324 -Safety Assessment and
Performance Studies

Abstract:

In 1993, the European Commission sponsored, under the PHARE programme, a regional study of radioactive
waste management in seven Eastern European Countries. This project was completed by CASSIOPEE in 1994
and led to a number of recommendations. During the annual meeting with PHARE countries in 1997, it was
decided to undertake a project on the Puspokszilagy Waste Treatment and Disposal Facility.

The project started on 6 September 1999 and is focused on provision of safety assessment and waste
management issues. The subcontractor (the Institute of Nuclear Research of the Hungarian Academy of
Sciences) presented proposals for a programme of work that would include a number of activities related to
characterisation of the inventory, undertaking measurements at the site and participating in the safety assessment
in close cooperation with the contractor (AEA Technology).

The overall scope of the proposed work is to establish whether the site will perform safely in the future or
whether remedial actions are necessary to achieve adequate performance. More detailed aims and objectives are
as follows:
- to review the existing data and conceptual models of the site, in particular relating to the geology and
hydrogeology
- to develop models appropriate for use in a safety assessment
- to undertake a comprehensive safety assessment of the site
- to establish the feasibility of remedial actions, if required, and of other potential developments at the
Puspokszilagy facility
- to provide a generic approach that contributes towards a methodology for similar assessments in other PHARE
countries

In general, a performance assessment consists of two steps: a scenario analysis in which the relevant scenarios
are identified and a consequence analysis in which the radiological, and possibly toxicological consequences
due to the different selected scenarios are analysed. In the safety evaluation these consequences are then
compared with the national and international safety concepts, criteria and standards.

A key part of the work would be the completion of the safety assessment of the Puspokszilagy facility. This
safety assessment would cover both operational and post-closure phases of repository operation. The
assessment would cover issues related to accidental exposures that arise from human actions and would also
address the migration of radionuclides through the environment. In this safety evaluation the uncertainties and
sensitivities in the performance of the repository will be documented and the impact of the uncertainties on the
calculated doses will be assessed.

WM Descriptor(s): inventories; radioactive waste management; recommendations; safety analysis; site
characterization; waste disposal

Principal Investigator(s): Organization Performing the work:
SVINGOR, Eva INR/HAS

4026 Debrecen HUNGARY
INR/HAS
4026
Debrecen

Other Investigators: Organization Type:
MESZAROS,Sandor;ELEKES,Zoltan;CSIGE,Istvan; Foundation or laboratory for research and/or development
SZANTO,Zsuzsa;BERCI,Karoly

Program Duration: From: 1999/09/0 To: 2001/03/0

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):

EC AEA Technology

HUN20000005

Title:
Isotope Geochemistry of Groundwaters and Dissolved Gases in the Aleurolit Formation Near Mecsek
Mountains, Hungary

Title in Original Language: Topic Code(s):

240 -ENVIRONMENTAL MONITORING; 242 -
Monitoring Techniques; 320 -STUDIES FOR
GEOLOGICAL REPOSITORIES

Abstract:

The aleurolit formation near Mecsek Mountains (SW Hungary) is planned for use as a nuclear waste depository.
Detailed environmental isotope studies were carried out in order to prove the suitability of the host rock. d34S
values of sulfur bearing minerals and total sulfur of the aleurolit suggest that the aleurolit was formed in
lacustrine environment. Lower and Middle Triassic gypsum occur above the aleurolit layers in various horizons
therefore sulfur isotope ratios of dissolved sulfate were used to identify flow paths of groundwaters that had
passed through different evaporitic sequences.

Mining activity during the last 40 years has modified the flow patterns of groundwater in the area which has
resulted in younger groundwater ages. T-He3 analysis of the groundwater showed that the tritium concentration
of 100 mTU is typical for the water appearances at the depth of 900 m in the aleurolit. Radiocarbon
concentration of the water is less than 6 pMC.

Headspace gases of groundwater samples were analyzed. The most important components were nitrogen with
delta value close to zero and hydrogen with delta value of less than -700o/oo. The methane in the headspace is
bacterial origin. The dissolved Ar, Kr, Xe isotope variations arose from mixing of atmospheric derived
components in groundwater and crustally produced radiogenic Ar from 40K decay as well as Kr, Xe from
spontaneous fission of 235U in the rock matrix. The abundance of 4He in dissolved helium is much higher than
in the atmospheric helium, which clearly shows that significant part of helium is derived from a-decay of U and
Th.

WM Descriptor(s): stable isotopes; uranium ores; waste-rock interactions; water chemistry

Principal Investigator(s): Organization Performing the work:
MOLNAR, Mihaly Institute of Nuclear Research

4026 Debrecen HUNGARY
Institute of Nuclear Research
4026
Debrecen

Other Investigators: Organization Type:
SZANTO,ZS; SVINGOR,Eva; PALCSU,Laszlo; Other
FUTO,Istvan

Program Duration: From: 1998/01 To: 1999/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none
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Title:
Uncontrolled Tritium Release from Paks NPP

Title in Original Language:

76

Topic Code(s):

103 -Effluents and Discharges; 106 -Quality
Assurance Aspects; 201 -Dispersion and Migration
of Radionuclides; 202 -Dispersion and Migration
Models

Abstract:

Continuous monitoring of the observation wells around Paks NPP has been carried out since startup of the NPP.
Mostly tritium, but sometimes fission and corrosion products, were detected in the observation wells. To
forecast their movement we constructed a groundwater flow model for the area. Visual MODFLOW was
applied for this purpose. The groundwater flow in the Paks aquifer was modelled using values of Danube levels
and rainfall heights from the period 1986-98. The aquifer has an upper sandy layer of circa. 12 m thick, below
this there is a sandy gravel layer of 6.5 m average thickness. The water flow is the most intensive in the gravel
layer of 21.5 m average thickness. The first impermeable clay layer below the gravel is not continuous and the
area is characterised by upwelling of water through this layer. The eastern boundary of the area is the river, the
limits on West and South can be defined by means of prescribed head boundaries. We calibrated the model by
simulating the transient flow over a year calculating for 45 stress periods using measured river stage elevations
and comparing the calculated water heads with the measured water levels of 102 observation wells.

After achieving a good agreement between the measured and the calculated piezometric heads, this model
served the input data for the MT3D transport code. This code was applied to calculate the tritium movement in
the Paks aquifer by inverse modelling. Since 1992 the tritium concentration had been measured regularly in 40-
45 observation wells, so it was possible to construct tritium distribution maps. Assuming possible sources and
amount of tritium as input parameters we calculated the tritium distribution and compared the calculated data
and distribution with the measured values and maps. We changed the input parameters till we achieved an
acceptable agreement between the measured and calculated maps and values. This way we gave an estimation
for the possible locations of the leakage, the total uncontrolled tritium release, the movement of the tritium in
the future and its effect to the population. We found that the uncontrolled total tritium emission to the
hydrosphere during the last ten years did not exceed 0.2 TBq. The average uncontrolled tritium emission is
about 0.018 TBq/year. This amount is of the same magnitude as the Danube River carries in an hour.

WM Descriptor(s): flow models; monitoring; tritium

Organization Performing the work:
INR/HAS
4026 Debrecen HUNGARY

Principal Investigator(s):

SVINGOR, Eva

INR/HAS
4026
Debrecen

Other Investigators: Organization Type:
SZANTO, Zsuzsa Foundation or laboratory for research and/or development

Program Duration: From: 1998/01 To: 1999/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

HUN20000007

Title:
Correlation Studies Regarding Isotope Ratios of Noble Gases and Fuel Failures
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Title in Original Language: Topic Code(s):

181 -Methodologies, Analytical Methods,
Measurements Instrumentation; 188 -Radionuclide
scanning; 203 -Gas Diffusion Studies; 223 -Effects
of Gaseous Releases; 242 -Monitoring Techniques

Abstract:

Fuel element failures in nuclear reactors should be discovered as soon as possible in order to reduce
radioactivity transport from the fuel into the coolant thus reducing contamination hazards and the radiation
burden of the personnel. From the defected fuel radioactive fission products or fissile materials might go into
the coolant. In the case of micro leaks only the volatile fission products can be transported through the cladding;
in the case of macro failures the fuel is in contact with the coolant and both fission products and fissile materials
appear in the coolant. Different methods based on monitoring the activity concentrations of certain fission
products (radioactive noble gases, iodines, etc.) in the coolant are known. Chances to distinguish between micro
leaks and severe fuel failures and to identify the defected element in PWR rectors are poor. Comparing the
measured noble gas isotope ratios and concentrations with computer calculated ones the burn-up and the
original 23 5U enrichment factor of the defected fuel element can be estimated, allowing its fast in core
localisation and removal, thus increasing the reactor safety and reducing the maintenance costs. Samples were
collected at Paks NPP (Hungary) during the shutdown period of the reactor unit 4 and at the same time from
other reactor units (1,2 and 3) as well. Fuel failure detected by traditional radioactive monitoring in unit 4 was
confirmed by the noble gas measurements using VG-5400 mass spectrometer.

WM Descriptor(s): chemical composition; computerized control systems; coolants; diffusion; failures;
fission product release; gas analysis

Principal Investigator(s): Organization Performing the work:
SZANTO, Zsuzsa Institute of Nuclear Research

4026 Debrecen HUNGARY
Institute of Nuclear Research
4026
Debrecen

Other Investigators: Organization Type:
Other

Program Duration: From: 1999/01 To: 1999/12

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Italy

ITA20000001

Title:
DISMANTLING OF SOME EUREX PLANT PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY

Title in Original Language: Topic Code(s):

Smantellamento di alcune celle di processo dell'impianto 134 -Waste Immobilization/Vitrification (including
EUREX per l'installazione di un'unita' di vetrificazione di Heat Transfer, Leaching and Other Studies); 404 -
HLLW Non-Reactor Facility Decommissioning

Abstract:
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The EUREX reprocessing plant operated from 1970 to 1983. In the next years, two process cells of the plant
(second liquid extraction cycle and solvent recovery cycle) will be completely dismantled, in order to re-use the
cells and their services (cell-to-cell connections, steam and compressed air supply) for hosting of a vitrification
facility (CORA plant) for the conditioning of all the high and low-level liquid wastes produced in the past
EUREX operations.
WM Descriptor(s): decommissioning; fuel reprocessing plants

Principal Investigator(s):

GILI, Michele

ENEA Ente per le Nuove Tecnologi
1-13040
SALUGGIA
VC

Other Investigators:

Organization Performing the work:
ENEA CR SALUGGIA
1-13040 SALUGGIA VC ITALY

Organization Type:
Other

Program Duration: From: 2000/2/1 To: 2001/12/31

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

ITA20000002

Title:
DEVELOPMENT OF A SIMPLE BIOTECHNOLOGICAL TEST BASED ON FLUORESCENT EMISSION
DECAY OF LIVING DICTYOSTELIUM CELLS FOR THE ASSESSMENT OF WATER TOXICITY

Title in Original Language: Topic Code(s):

20 -ENVIRONMENTAL IMPACT/ASSESSMENT
STUDIES; 200 -ENVIRONMENTAL
IMPACT/ASSESSMENT; 232 -Environmental Risk
Assessment; 240 -ENVIRONMENTAL
MONITORING; 241 -Monitoring Programmes;
242 -Monitoring Techniques

Abstract:

Recently, the use of simple biological and biotechnological assays for the assessment of water supply quality
and waste water toxicity has been proposed. These tests are generally based on the evaluation of
bioluminescence level of natural (Vibrio fisheri and Photobacterium sp) or transformed (E. coli, B. subtilis)
bacterial strains, that can be affected by pollutants.

The major criticism of such assays is the use of bacterial cells as biological experimental system. In fact, they
may lead to a difficult interpretation of results, i.e the bio-stimulation (that appears as enhanced signal) found
when bacteria are exposed to chronic toxic environments. Moreover it is well documented that pollutants may
exert different effects on prokaryotic and eukaryotic organisms.

Those considerations led us to set up a novel biotechnological assay based on cells of Dictyostelium
discoideum, an eukaryotic organism with a vegetative amoebic stage of the life cycle. This test is applied to a
genetically modified strain expressing the Green Fluorescent Protein (GFP) driven by a constitutively activated
gene promoter (ACTIN 15), that is turned on under vegetative stage. The evaluation of the toxic effects of the
pollutants present in water samples is associated to the decay rate of the fluorescence emitted by the GFP
expressing cells. Actually, we have standardized a procedure that employs little time, a minimal processing of
the samples and fluorescence microscopy digital imaging as instrumental platform.
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This test was developed as a part of a larger Dictyostelium based bioassay that employs a battery of stress
indices to clarify the effect of pollutants on cellular functions. To establish it, we had to use a highly
destabilized GFP variant with a short half-life (about 5.5 hours in our system). In fact, previous strains carrying
wild type GFP or non-specific engineered variants were not effective due to their low protein turnover. Our
experiments indicate that the decrease of fluorescent emission seems to be mainly due to an increase of the
catabolic activity of Dictyostelium cells caused by toxicant effects. In fact, we obtained a good correlation
between decay of GFP and lysosomal activation, as measured by the Neutral Red test. Other studies, however,
are in progress to evaluate the effect of toxic compounds on the efficiency and stability of gfp RNA transcripts
in the genetically modified Dictyostelium strains.

Exposure of the Dictyostelium GFP carrying strain to experimental toxicants caused a rapid loss of fluorescent
emission in few hours, i.e. Hg at nanomolar determine a signal decay of 50% in less than 6 hours.
Moreover, for a full validation under field condition and to clarify its applicability as high throughput screen of
fresh water samples, the test is going to be used in the monitoring of river water undergoing waste water efflux.

WM Descriptor(s): bioassay; biotechnology; pollutants; risk assessment

Principal Investigator(s): Organization Performing the work:
Viarengo, Aldo Department of Science & Advanced University Piemonte

Orientale Av
Department of Science & Advanced Universitat del 15W0 Alessandria ITALY
Piemonte Orienta
15100
Alessandria

Other Investigators: Organization Type:
Dondero Francesco , Evangelisti Valentina, Bruno Institution of higher education
Burlando , Ceratto Nadia

Program Duration: From: 1997 To: 2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

National Council of Research, Italy none

ITA20000003

Title:
EVALUATION OF WATER TOXICITY USING IN VITRO BIOASSAYS WITH PROTOZOA CULTURE.

Title in Original Language: Topic Code(s):

20 -ENVIRONMENTAL IMPACT/ASSESSMENT
STUDIES; 200 -ENVIRONMENTAL
IMPACT/ASSESSMENT; 240 -
ENVIRONMENTAL MONITORING; 241 -
Monitoring Programmes

Abstract:

The aim of this work was to develop a new bioassay suitable to evaluate water toxicity.

This bioassay makes use of protozoa and would be an ecologically relevant supplement to the existing set in
aquatic toxicity testing.

The influence of xenobiotic compounds was investigated with a species of amoebae Dictyostelium discoideum
as the testing system. The model, utilized in the phase of single-celled, was selected because is commonly used
for laboratory research, for its ubiquitous distribution, easy culture in axenic medium, moderate generation time
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and sensitivity to toxicants. That is why this cell system is very suitable to investigate on the influence of
environmental pollutants.

To standardize the new test protocol with D. discoideum studies were developed to define the culture conditions
of the amoeba and in particular to assess its sensitivity to different pH, temperature, ionic strength and different
classes of pollutants such as heavy metals and organic xenobiotic compounds.
A high sensitivity of the bioassay was achieved by testing not only the viability of protozoa but also sublethal
effects of pollutants, using a battery of well known biomarkers (such as lysosomal membrane stability,
endocytosis rate, cytosolic calcium concentration and replication rate), to relate pollution levels to alterations of
the physiological status of the amoeba, allowing an accurate assessment of the quality of the water. The
sensitivity and reproducibility of the new bioassay was compared with that of the well known Microtoxtm test,
based on the chemioluminescent bacterium Vibrio fischeri.

Results from D. discoideum assay evidenziate that the new model is in good agreement and it is more sensitive
than Microtoxtm assay.

This indicates that the low cost Dictyostelium discoideum bioassay is an easy test extremly sensitive and is
applicable to water screening in combination with or as an alternative to the widely used Microtoxtm bioassay.

WM Descriptor(s): bioassay; environmental quality; pollutants; risk assessment

Principal Investigator(s): Organization Performing the work:
Viarengo, Aldo University "A. Avogadro" Piemont Department of Science

and Advanced Technology
University del Piemonte Oriental Department of 15100 Alessandria ITALY
Science and Advanced Technology
15100
Alessandria

Other Investigators: Organization Type:
Evangelisti V., Dondero F., Mozzone S., Burlando B. Institution of higher education

Program Duration: From: 1997 To: 2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

CNR none

Romania

ROM20000001

Title:
Computer Program for Calibration of a Gamma Spectrometer to Determine Radioactive Contamination of
Surfaces

Title in Original Language: Topic Code(s):

109 -Waste Characterisation (Radionuclide
Inventory Determination), including Computer
Codes and Measuring Methods and Techniques;
180 -WASTE CHARACTERIZATION; 183 -Waste
packages characterization; 186 -Radionuclide
characterization in drums; 430 -MANAGEMENT
OF DECOMMISSIONING WASTE

Abstract:

Due to the great variety of the surfaces, which are to be measured during a control operation, a calibration using
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a standard geometry is most often useless. This is why flexible computer programs are required to obtain a
proper calibration of the spectrometer by inputting geometric parameters of the installation. Such a computer
program running on a WINDOWS 98 platform was designed and is operating in our laboratory.

There are certain limitations concerning the usage of standard source method for efficiency calibration of
gamma-ray spectrometers measuring in extended geometry. These limitations arise from the great diversity of
forms and dimensions of the objects, which are to be measured during decommissioning and radioactive waste
management activities.

In order to be able to establish the radioactive contamination of the surfaces, when this is the only way of
radiation emission, during the various procedures which are involved in decommissioning operations, we
designed and manufactured a mobile equipment for in situ spectrometry. A compact, modular lead housing for
the detector was designed and manufactured at ICN, using uncontaminated Pb and an inner layer of copper. In
front of the detector a lead collimator with a cylindrical slit was used to reduce the range of variation for
incidence angle.

For the efficiency calibration of the spectrometric chain, a semi-empirical method was used, based on effective
solid angle determination.

Determination of photo-peak total efficiency is based on the separation of intrinsic efficiency of the detector to
the geometric efficiency and self-absorption factor. Therefore it was assumed that the intrinsic efficiency is
independent of counting and sample geometry and this fact is done more realistic by the usage of narrow
incidence angles on the detector surface through small aperture.

To determine the value of the attenuation factor for a given configuration, a computer program was written
based on a Monte Carlo algorithm. This program was designed to calculate the average attenuation factor for
various possible trajectories of incident photons. A special routine of the program was assigned to the selection
of emitting point and generation of the traveling direction of emitted photon. Another routine of code was
allotted to the calculation of photon paths within the various layers of the source assuming that no scattering
processes occur.

For geometric solid angle determination, another computer program was designed using the same Monte Carlo
method based algorithm, but this time to calculate certain geometric issues concerning the trajectory of
unscattered photons.

WM Descriptor(s): Monte Carlo method

Principal Investigator(s): Organization Performing the work:
Dulama, Cristian ENVIRONMENTAL MONITORING LAB., INSTITUTE

FOR NUCLEAR RESEARCH
Institute for Nuclear Research R-03000 PITESTI ROMANIA
0300
Pitesti

Other Investigators: Organization Type:
Other

Program Duration: From: 1999/1/1 To: 2000/12/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

United Kingdom

UK20000001
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Title:

Assessment of the radiological impact of releases from non nuclear industries

Title in Original Language: Topic Code(s):
120 -RADIOACTIVE WASTE FROM NON-NFC
SOURCES; 200 -ENVIRONMENTAL
IMPACT/ASSESSMENT; 201 -Dispersion and
Migration of Radionuclides; 204 -Impacts from
Landfill Sites; 230 -RADIOLOGICAL
ASSESSMENT; 231 -Radiological Assessment
Models; 233 -Long Term Environmental Impact

Abstract:

The aim of this project is to assess the radiological impact of releases of enhanced levels of naturally occurring
radionuclides from non nuclear industries. Both atmospheric emissions and solid wastes are being considered.
The following industries are being studied at the moment: coal fired power stations, steel industry, oil and gas
industry, and the mineral sands industry. Other industries may be added later. The results, in terms of individual
and collective doses, will be presented in NRPB reports.

WM Descriptor(s): computer calculations; environmental impacts

Principal Investigator(s): Organization Performing the work:
MOBBS, SHELLY F. NATIONAL RADIOLOGICAL PROTECTION BOARD

(NRPB)
NATIONAL RADIOLOGICAL PROTECTION D I D C O T O X 1 1 0RQ UNITED KINGDOM
BOARD
DIDCOT
OX11 ORQ

Other Investigators: Organization Type:
SMITH,RACHEL;MANSFIELD,PHIL;CROCKETT, Other
GLENDA;OATWAY,WAYNE;JONES,SARAHPhil
Mansfield

Program Duration: From: 1998/4 To: 2003/3

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

UK ENVIRONMENT AGENCY none

United States of America

USA20000001

Title:
Carlsbad Environmental Monitoring and Research Program

Title in Original Language: Topic Code(s):

Abstract:

The Carlsbad Environmental Monitoring and Research Program was created to provide an independent source
of environmental data in the vicinity of the Waste Isolation Pilot Plant. Studies address spatial and temporal
patterns of chemical contamionants and radionuclides from natural and anthropogenic sources. Baseline data are
being used to characterize the area prior in waste deposition at the plant. Measurements will continue during the
plant's operational phase to provide comparisons to the baseline data, results are made public via reports, and
publications and internal site posting.
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WM Descriptor(s):

Principal Investigator(s): Organization Performing the work:
none, New Mexico State University

Carlsbad NM 88220
New Mexico State University
Carlsbad NM
88220

Other Investigators: Organization Type:
Other

Program Duration: From: 1991-07-05 To: 2008-04-23

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000001

USA20000002

Title:
Carlsbad Environmental Monitoring and Research Program

Title in Original Language: Topic Code(s):

Abstract:

The Carlsbad Environmental Monitoring and Research Program was created to provide an independent source
of environmental data in the vicinity of the Waste Isolation Pilot Plant. Studies address spatial and temporal
patterns of chemical contaminants and radionuclides from natural and anthropogenic sources. Baseline data are
being used to characterize the area prior in waste deposition at the plant. Measurements will continue during the
plant's operational phase to provide comparisons to the baseline data. Rresults are made public via reports, and
publications and internal site posting.

WM Descriptor(s): environmental management; post 2006 completion

Principal Investigator(s): Organization Performing the work:
none, New Mexico State University

Carlsbad NM 88220

New Mexico State University
Carlsbad NM
88220

Other Investigators: Organization Type:
Other

Program Duration: From: 07/05/1991 To: 04/23/2008

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000001

USA20000003
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Title:
Real-Time Plutonium Monitoring by Transient Infared Spectroscopy

Title in Original Language: Topic Code(s):

Abstract:

The project is developing a real-time noncontact on-line process monitor for plutonium vitrification. The
monitor based on transient infared spectroscopy (TIRS) will be able to quantitatively determine the
concentration of plutonium and certain other materials in the molten glass stream leaving the vitrification unit.
This contributes directly to process control and assurance. The analyzer measurement can guide the process
operators in maintaining optimum processing, contribute to material accountancy and non-proliferation goals,
document the meeting of waste-from environmental specifications, and assist in monitoring safety factors.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Baldwin, David Ames Laboratory, Ames, IA

Ames IA 50011-3020
Ames Laboratory, Ames, IA
Ames IA
50011-3020

Other Investigators: Organization Type:
Other

Program Duration: From: 06/23/1996 To: 09/30/2003

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000002

USA20000004

Title:
High-Level Waste Technology

Title in Original Language: Topic Code(s):

Abstract:

This activity consists of tasks to develop information on the performance and long-term corrosion behavior of
high-level waste glasses produced at DOE vitrification facilities. The corrosion behavior of waste glasses is
being studied with laboratory tests conducted under conditions that accelerate corrosion reactions and for long
durations to characterize the release and disposition of radionuclides and to understand the corrosion
mechanism through detailed analyses of the solutions, reacted glasses, and alteration products. This information
is needed to address the relationship between specifications used by producers and the performance required to
meet disposal regulations. In FY99, work was moved under the auspices of DOE/RW. Work under DOE/EM
has been terminated.

WM Descriptor(s): environmental management; hq-wmOOl complex-wide waste mgmt
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Principal Investigator(s):

Helt, J.E.

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 11/11/1991 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000004

USA20000005

Title:
Analytical Laboratory Effort for WIPP Waste CharacterizationProgram

Title in Original Language: Topic Code(s):

Abstract:

The Analytical Chemistry Laboratory (ACL) at Argonne National Laboratory is providing support to the Waste
Isolation Pilot Plant (WIPP) Waste Characterization and Technology Development Programs under the
National Transuranic Program Office (NTPO) in three ways. First, ACL has been selected to prepare, verify,
and distribute samples from Cycles 15 and 16 of the Headspace Gas Performance Demonstration Program
(PDP) to participating laboratories. The ACL's capabilities and experience in SUMMA canister cleaning and
analysis of headspace gas samples for volatile organic compounds (VOCs), hydrogen, and methane will be
utilized in preparing and verifying future cycles of the Headspace Gas PDP. Second, the ACL will prepare
samples of cemented and uncemented Type I blank sludge and will analyze the samples for background metal
concentrations. The PDP samples will be sent to a vendor for spiking for metal analysis. The vendor will be
selected by the program manager for the Resource Conservation and Recovery Act (RCRA) Sludge PDP. The
organic portion of Cycles 9 and 10 of the RCRA Sludge PDP will be performed using a noninterfering matrix.
Third, the ACL will review, with the RCRA PDP coordinator, matrices other than Type I solidified waste that
are suitable for use in the future RCRA PDPs. The result of the review will help in the selection of a matrix that
simulates a solidified waste typical of waste forms needing characterization at the various DOE sites. A
procedure will be developed for preparation of the simulated waste type in quantities sufficient to send to
participating laboratories. Existing methods will be modified to achieve acceptable recoveries of target analytes.

WM Descriptor(s): cao-3 wipp transportation; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1992 To: Not provided

State of Advancement: Research in progress
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Sponsoring Organization(s):

EM-30 (USDOE Office of Environmental Management (EM))

Recent publication info:

US0000005

Associated Organization(s):

none

USA20000006

Title:
WIPP Gas Generation Experiments

Title in Original Language: Topic Code(s):

Abstract:

Gas generation caused by the decomposition of cellulosic waste, corrosion of metals, and radiolysis of waste
may impact performance of the Waste Isolation Pilot Plant (WIPP) waste repository. A computer model has
been developed to predict gas generation species and rates from the date of first emplacement in the repository
throughout the period of regulatory concern. An element necessary for model confirmation is data from actual
gas generation experiments (GGE). Argonne-West and Lockheed Martin Idaho Technology Company (LITCO)
were selected by DOE to perform the GGE. The GGE entail developing test equipment and containers, loading
the containers with actual waste, sampling and analyzing the container headspace gas over the test period, and
developing methods and equipment to analyze the by-product left after the test period. Argonne National
Laboratory is making use of work already conducted/funded by the WIPP program. The GGE equipment
design, fabrication and installation were completed in December 1995. All planned test containers (14) were
placed in test between January and June 1996. The test is expected to run 5 years, into FY 2001, with
decontamination and decommissioning being completed in FY 2002.

WM Descriptor(s): cao-2 wipp disposal phase certification; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 07/01/1990 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000006

USA20000007

Title:
Plasma Hearth Process Radioactive Testing

Title in Original Language: Topic Code(s):

Abstract:

The DOE has large volumes of diverse mixed waste; storage and disposal options are lacking, as well as
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treatment capability and capacity. Argonne is applying its shielded and alpha-qualified facilities to development
and demonstration of technologies for remediating DOE mixed wastes. One such demonstration that is currently
under development at ANL-W is the Plasma Hearth Process (PHP). Radioactive testing of a bench-scale PHP
unit will be conducted in the Transient Reactor Test (TREAT) facility at ANL-W. This project involves the
design, construction, testing, and evaluation of the PHP in the treatment of surrogate and actual radioactive
waste. The testing will be performed on a bench-scale (approximately 150 kW) system that is closely
configured to the near-full scale, nonradioactive PHP pilot system currently being developed and tested at the
Retech facility in Ukiah, CA under separate projects.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 06/01/1993 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000007

USA20000008

Title:
Technical Support for Environmental Program

Title in Original Language: Topic Code(s):

Abstract:

Argonne National Laboratory (ANL) provides technical support for the Natural Gas and Oil Technology
Partnership (NGOTP), an alliance among the U.S. Department of Energy (DOE), its National Laboratories, and
the domestic petroleum industry. Its mission is to stimulate, facilitate, and coordinate the development and
application of the Laboratories' technologies to the industry. A nine-laboratory virtual Partnership Office
implements the overall program. Projects are selected or renewed on an annual basis via industry-led review and
evaluation processes.

WM Descriptor(s): effective environmental protection; fossil energy

Principal Investigator(s):

Schmalzer, D.K.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 08/01/1994 To: continuing

State of Advancement: Research in progress
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Sponsoring Organization(s):
USDOE Office of Fossil Energy (FE)

Recent publication info:

US0000008

Associated Organization(s):

none

USA20000009

Title:

Property Transfer Assessment

Title in Original Language: Topic Code(s):

Abstract:

Argonne National Laboratory (ANL) will provide technical support to the property transfer assessment program
at U.S. Department of Energy (DOE) magnetohydrodynamic (MHD) research and development facilities. The
purpose of these assessments is to (1) identify the on-site and potential off-site liabilities associated with past or
current practices involving the use, storage, treatment, or disposal of hazardous materials or substances and (2)
assess regulatory compliance and permit status of the site operations as they relate to shutdown or property
transfer. In addition, the property assessment may include identifying factors that could influence the selection
of decontamination and decommissioning alternatives. Such factors could include potential future use; long-
range site plans; facility condition; and potential health, safety, and environmental hazards. The assessments
will address the legal and regulatory issues associated with property transfers, including pertinent federal and
state statutes and any DOE requirements or guidance. They will involve preassessment planning, on-site
assessments, and postassessment activities and will result in a report that summarizes potential and actual
environmental concerns related to on-site and off-site conditions and regulatory issues associated with the
property transfer.

WM Descriptor(s): fossil energy; fossil energy environmental restoration

Principal Investigator(s):

Barisas, S.

Argonne National Laboratory
955 L'Enfant Plaza SW, Ste 6000
Washington DC
20024

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 02/15/1994 To: completed

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Fossil Energy (FE)

Recent publication info:

US0000009

Associated Organization(s):

none

USA20000010

Title:

Chemical Sciences: Radiation and Photochemistry

Title in Original Language: Topic Code(s):

Abstract:
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This project consists of two tasks: (1) Reactive Intermediates in the Condensed Phase - Radiation and
Photochemistry and (2) Photochemical Energy Sciences. 1. Reactive Intermediates in the Condensed Phase -
Radiation and Photochemistry. Chemistry induced by ionizing radiation is important in studies of chemical
processes involving charge and energy transport. These processes underlie important and diverse technologies,
including nuclear energy production, nuclear waste storage, environmental remediation, materials production,
food irradiation, and some catalytic processes. This task focuses on the molecular processes and the initial
physico-chemical phenomena that occur when energetic radiation interacts with matter. The tools and
techniques that are developed in the course of this research and the fundamental chemical processes studied
transcend the boundaries of radiation chemistry and contribute to advances in many areas of chemical science.
This task includes studies of transient species, with emphasis on the role of excited states (neutral and ionic) in
processes such as electron ejection and hole injection to the solvent. Study of vibrational relaxation in ions aims
to assess the role of vibrational modes in thermalization, solvation, and chemistry induced by ionizing radiation.
This task also studies the role of solvent in modifying chemical reactivity. A new initiative in supercritical fluids
explores the scientific basis of potential applications ranging from waste clean-up to environmentally benign
processing methods. An additional component of this task is to understand the complex environmental factors
that control chemistry in solids and to explain radiation effects in technologically relevant materials and devices.
Finally, a new linear accelerator is being developed to acheive faster time resolution for pulse radiolysis studies
and synchronization of a probe laser with the accelerator for more sensitive and versatile detection methods for
subpicosecond experiments. 2. Photochemical Energy. This is a three-part task to study molecular systems for
photochemical energy conversion and storage, hierarchical photosynthetic systems for photochemical energy
conversion, and stable isotope labeling of photosynthetic materials and structural analysis. The primary goal of
the molecular systems subtask is to develop new molecular systems that efficiently carry out photoinduced
charge separation and storage. The hierarchical systems subtask investigates fundamental mechanisms
responsible for optimization of photochemical energy conversion in natural photosynthesis, and to use this
information to develop artificial photochemical systems with enhanced photochemical energy conversion. The
isotope labeling and structural analysis subtask maintains a facility for the production of photosynthetic
microorganisms, photosynthetic proteins, and pigments with defined isotopic composition that enable
experimental resolution of fundamental mechanisms for solar energy conversion in natural and artificial
photosynthetic systems.

WM Descriptor(s): photochemical and radiation sciences

Principal Investigator(s):
Thrnauer, M.C.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000010

Associated Organization(s):

none

USA20000011

Title:
Chemical Sciences: Chemical Separations Science

Title in Original Language: Topic Code(s):

USA20000010 - USA20000010



United States of America 90

Abstract:

The focus of this program is on advancing the basic state of the art of metal ion separations science through
studies of phase transfer reactions of metal ions of significance to radioactive material handling and waste
disposal. This problem is approached by conducting fundamental investigations of the interactions of metal ions
with chelating agents and solvent molecules, designing and characterizing new reagents for more effective
separations, and examining the physical and chemical characteristics of metal ion separation processes. This
broad-focus research program complements organic synthesis of new extraction reagents and water-soluble
complexants with studies of aggregation phenomena of metal complexes in extractant solutions, studies of the
basic features of metal ion coordination chemistry, and studies of the thermodynamics and kinetics of separation
processes. As promising new separation systems are identified, the fundamental science is typically followed by
an evaluation of the potential of the new system for practical application. The program focuses principally on
solvent extraction, ion exchange, and extraction chromatographic techniques that are suitable for large-scale
separations. All of these studies are directed towards applications in nuclear and hydrometallurgical technology,
including nuclear waste processing, actinide separations, and radioactive byproduct recovery.

WM Descriptor(s): separations and analyses

Principal Investigator(s):

Thurnauer, M.C.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000011

Associated Organization(s):

none

USA20000012

Title:
Chemical Sciences: Heavy Elements Chemistry Research

Title in Original Language: Topic Code(s):

Abstract:

Task I. Heavy Elements Photophysics and Photochemistry. The focus of this task is the determination and
modeling of the electronic and magnetic properties of the heavy elements and their alteration upon interaction
with surrounding ions or ligands. ANL scientists probe the consequences of excited state formation using
innovative laser-based methods that include nonlinear laser spectroscopy and optically detected nuclear
magnetic resonance. These methods provide new details on the interactions of an f-element ion with its local
environment in condensed phases. This work has the potential to result in a novel method for early detection of
leaking UF_ 6 storage cylinders and measuring fluoride ion activity in concentrated hydrofluoric acid solutions.
Studies on a new ion exchange material hold promise for significant waste minimization in generation of final
nuclear waste storage forms. Task II. Heavy Element Coordination Chemistry. Coordination complexes of
actinide ions impact most of the important aspects of their utilization, preparation, environmental behavior, and
confinement. In this program, ANL scientists study the basic coordination chemistry and oxidation-reduction
chemistry of actinide ions in solutions of interest for separations, environmental science, and waste treatment.
The focus is on elucidating the nature of the interactions of actinides with multidentate chelating agents and
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solvent molecules. These investigations rely on the application of both conventional analytical methods like
NMR spectroscopy, calorimetry and spectrophotometry, and radioanalytical methods that allow study of the
properties of metal complexes at extremely low concentrations. ANL seeks to develop new knowledge and
insights on actinide complexation and redox phenomena from studies of the thermodynamics and kinetics of
reactions in solutions, complemented by a growing interest in structural studies. A current thrust is toward
explicit determination of the contribution of solvation heats to the thermodynamics of complex formation. A
second area of emphasis is on studies of the kinetics of actinide interactions with multidentate chelating agents.
ANL scientists have recently applied Marcus reaction rate theory to actinide complexation reactions by
phosphonate ligands to reveal that the solvation properties of the coordinating ligand contribute substantially to
the relative rates of actinide complexation reactions. Task III. f-Electron Interactions. The goal of this task is to
understand the mechanisms by which f electrons influence the properties of materials containing them. The
basic knowledge obtained from these experiments will be used to design substances with predetermined
electronic and cooperative properties, for use in such widely diverse physical applications as optical switches,
electrical conductors, or catalysts. The chemical environment of an f element, including the nature, distance, and
symmetry of its near neighbors, affects all its chemical properties, including the oxidation state, energy-level
splittings, and the degree of delocalization of the f electrons. In turn, these electronic properties determine bulk
behaviour, such as chemical reactivity, colour, structure, resistivity, heat capacity, and magnetic susceptibility,
as well as cooperative properties such as structural and phase stability, ease of oxidation, magnetic ordering and
superconducting phase changes. The thrust of this effort is the use of specific properties of different f elements
to alter electronic behaviour.

WM Descriptor(s): heavy element chemistry

Principal Investigator(s):

Thurnauer, M.C.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000012

Associated Organization(s):
none

USA20000013

Title:
Chemical Sciences: Atomic, Molecular and Optical PhysicsResearch

Title in Original Language: Topic Code(s):

Abstract:

The major goal of this program is to establish a refined and quantitative understanding of X-ray interactions
with atoms and molecules. These studies of photoprocesses provide a fundamental basis for the X-ray methods
used in applications; for example, Compton scattering studies of electron momentum distributions, electronic
and geometric structure determination using angle-resolved photoemission, core-hole shifts in complex
chemical environments, EXAFS determination of local structure, and crystallographic determination of global
structure. Research during the past year focused on benchmark measurements of X-ray photoionization and
scattering on simple gas-phase targets (rare gases) that serve as a testbed for the development of theoretical
methods that can be extended to complex systems. A general and accurate theoretical method to describe X-ray
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scattering and photoionization has not yet been developed due to the need to include accurate descriptions of
both wavefunctions and the X-ray atom interaction. A complementary effort tests relativistic many-body theory
in few-electron systems in the intermediate-Z regime where electron correlation, relativistic, and QED effects
are simultaneously important. Progress in understanding relativistic interactions in atoms should assist
development of quantum chemistry codes for heavy elements currently of interest in nuclear waste remediation.

WM Descriptor(s): atomic physics

Principal Investigator(s):

Thurnauer, M.C.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000013

Associated Organization(s):

none

USA20000014

Title:

Materials Science: Dynamics, Energetics, and Structure of Orderedand Metastable Materials

Title in Original Language: Topic Code(s):

Abstract:

This activity has three goals. (1) The first goal is to understand the properties and behavior of liquid and glassy
materials and molecular sieves materials. Theoretical and experimental methods used include quantum
mechanical calculations, neutron and X-ray scattering, nuclear magnetic resonance, and Raman spectroscopy.
The systems are selected to be of interest for diverse applications, e.g., electroplating on steel, batteries, and
nuclear waste storage. (2) The second goal is to probe atomic structure and dynamics of disordered
semiconducting materials as a function of magnetic field and temperature in bulk and in confined geometries in
order to relate the microscopic structure and dynamics to electrical transport and thermodynamic properties. (3)
The third goal is to develop new and powerful quantum mechanical techniques for application to various areas
of materials chemistry, including zeolites, zintl compounds, molecular sieves materials, and catalysts.

WM Descriptor(s): materials chemistry

Principal Investigator(s):

Gibson, J.M.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress
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Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000014

Associated Organization(s):

none

USA20000015

Title:
Materials Science: Defects and Disordered Materials

Title in Original Language: Topic Code(s):

Abstract:

This project involves fundamental investigations into the production of point defects, defect aggregates, and
precipitates in solids during irradiation, and their subsequent effects on mass transport and materials properties.
Neutron irradiation effects on alloy microstructure are studied because of their importance to the safety and
economics of both fission and fusion energy technologies. Neutron irradiations are performed at a specially
constructed facility at the Intense Pulsed Neutron Source (IPNS), as well as off-site. An effort to characterize
the migration and precipitation behavior of inert-gas atoms in irradiated materials is motivated by the critical
roles these insoluble elements play in nuclear fuel performance and reactor-accident scenarios. Based upon
ANL's discovery of the importance of gamma-irradiation in reactor environments, the effects of Compton
electrons on irradiation embrittlement are being investigated. The production of freely migrating defects (FMD)
has been a focus of our research for several years, since accurate knowledge of FMD production is essential for
predicting irradiation behavior at elevated temperatures. Ion beam surface modification is studied because near-
surface properties are important in all energy technologies; ion beams also provide a powerful means for
probing generic microstructural changes induced by irradiation. Solid-state amorphization has attracted
considerable attention because of its technological potential for producing amorphous alloys in bulk form;
Argonne's work focuses on striking parallels identified between the structural disordering that precedes
amorphization, and heating-to-melting. Argonne researchers continue to develop methodologies for high spatial
resolution microcharacterization of materials using analytical and telepresence microscopy, and have begun
using Argonne in situ facilities to study irradiation effects in radioactive waste-storage glasses and advanced
reactor fuels.

WM Descriptor(s): none

Principal Investigator(s):
Gibson, J.M.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000015

Associated Organization(s):
none

USA20000016
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Title:
Materials Science: Engineering Chemistry — AqueousCorrosion

Title in Original Language: Topic Code(s):

Abstract:

This program is focused on fundamental aspects of the interfacial phenomena that occur on the surface of
metals immersed in aqueous media. The overall goal of this research effort is to provide experimental
information against which theoretical models of the metal/aqueous solution interface can be tested over a wide
range of temperatures and solution environments. The conditions of study (temperature, pressure, solution
chemistry) cover domains that are applicable to corrosion in light-water nuclear reactors, groundwater
interactions in nuclear waste storage environments, and the operation of fuel cells (particularly those involving
direct oxidation of hydrocarbon fuels). The research program couples in situ synchrotron-based measurement
methods with interfacial electrochemical techniques and with theory. This combined approach is uniquely suited
for the investigation of the dynamnics of charge-transfer reactions and their catalysis on well-characterized
surfaces. The experimental studies are proceeding along two concurrent lines. One involves the application of
synchrotron radiation to probe the structure and composition of oxide-free and oxide-coated metal surfaces and
the electrode/solution interface region; the second is concerned with determination of heterogeneous electron
transfer dynamics and mechanisms using electrochemical transient techniques. All of this experimental work is
closely coupled with a companion first-principles theoretical effort, which seeks to simulate solid/liquid
interface phenomena through the application of molecular dynamics methods in combination with ab initio
molecular orbital theory.

WM Descriptor(s): materials chemistry

Principal Investigator(s):

Gibson, J.M.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000016

Associated Organization(s):

none

USA20000017

Title:

JANUS Reactor Shutdown Activity

Title in Original Language: Topic Code(s):

Abstract:

On November 8, 1992, DOE directed Argonne National Laboratory to place the JANUS reactor in a permanent
shutdown condition. The decommissioning and decontamination of the JANUS reactor has been completed, and
the facility and associated areas have been transferred to ANL-East surplus facilities.

WM Descriptor(s): biological research

USA20000016 - USA20000017



95 United States of America

Principal Investigator(s):

Drucker, H.

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:

US0000017

USA20000018

Title:
Superconducting Open-Gradient Magnetic Separation for the Pretreatment of Radioactive or Mixed-Waste
Vitrification Feeds

Title in Original Language: Topic Code(s):

Abstract:

Scientists need to gain a better understanding of the magnetic separation processes that can be used to separate
deleterious constituents (crystalline, amorphous, and colloidal) in vitrification feed streams for borosilicate glass
production without adding chemicals or generating secondary waste streams. Argonne research staff and their
partners will combine fundamental science with basic engineering to determine how magnetic separation can
best be used for pretreatment of radioactive and mixed-waste vitrification feed streams. The results of this work
will be used to reduce the volume and cost of high-level waste glass produced during U.S. Department of
Energy (DOE) remediation activities. By elucidating the magnetic properties of constituents and their
interactions with the chemical and physical environment, researchers will be better able to develop reliable
models and efficient magnetic separation processes. ANL's multidisciplinary technical approach involves using
physical and chemical techniques to identify the magnetic constituents and radionuclides in the waste streams.
The project includes the systematic study of magnetic interactions of waste constituents under controlled
physical and chemical conditions (e.g., hydration, oxidation, temperature) to identify the mechanisms that
control the magnetic properties. ANL staff are also studying the partitioning of the radionuclides to determine
their sorption mechanisms. The identification of fundamental magnetic properties within the microscopic
chemical environment is combined with development of hydrodynamic and electrodynamic models to
understand the macroscopic parameters for optimal magnetic separation. This project will lead to the effective
use of superconducting open-gradient magnetic separation as a pretreatment technique for radioactive or mixed-
waste vitrification feeds from DOE sites.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):
Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other
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Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM);USDOE none
Office of Science (SC)

Recent publication info:

US0000018

USA20000019

Title:

The Nitrogen Oxides System in Nuclear Waste

Title in Original Language: Topic Code(s):

Abstract:

This is a collaborative program involving Argonne and Pacific Northwest National Laboratories under the
Environmental Management Science Program. The purpose of the work is to study the radiation-induced
processes of the NO_ x family of ions and radicals in high-level waste (HLW) simulants. Research has shown
that, even at concentrations relevant to HLW, the yields of the primary reducing radicals of the NO_ x family
are not altered significantly. Most primary radicals are rapidly converted to NO_ 2 radicals, and, to a lesser
degree, to NO radicals. Previous work determined quantitatively the rates of the major reactions involved in
these conversions. An important intermediate in these reactions is the short-lived NO_ 3 " 2- radical, obtained
from the reaction of the hydrated electron and its precursor with nitrate. Using the technique of pulse radiolysis
the redox potentials of both NO_ 3 " - /NO_ 3 " 2- and NO_ 2 " - /NO_ 2 " 2- pairs were determined across
the entire pH range. The results have shown that electron transfer from the nitrate di-anion to nitrite is
thermodynamically favorable, although reaction is kinetically sluggish. The efficiency of this reaction (NO_ 3 "
2- + NO_ 2 " - #-># NO_ 3 " - + NO_ 2 " 2- depends on the nitrite concentration in the tanks. The
implication of these results is that the chemistry in the HLW tanks may involve NO radicals as well as oxidizing
NO_ 2 radicals. Using methodologies based on conductivity changes developed earlier, researchers measured
the rate constants of organic radicals of model HLW compounds with NO_ 2 " - (nitrite) and with NO_ 2 . For
NO_ 2 radicals, two possible pathways were identified: electron transfer to form nitrite, and radical
combination to form nitro-organic moieties. The latter pathway occurs either via radical addition to the O or to
the N atoms with nearly equal probabilities. The former hydrolyzes to produce nitrite. Measured reaction rates
with the same organic radicals with nitrite (NO_ 2 " - have revealed faster electron transfer as the pH drops.
This reaction is important in the tank chemistry because it generates a carbonyl product on the organic side
(e.g., aldehyde that may proceed to thermally generated H_ 2 ) and NO from nitrite. The latter provides a route
for production of N_ 2 O. The determined quantitative parameters help development of a large database that
utilizes the chemical processes continuously occurring in HLW.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USA20000019 - USA20000019



97 United States of America

EM-50 (USDOE Office of Environmental Management (EM))

Recent publication info:

US0000019

none

USA20000020

Title:

CP-5 Large Scale Demonstration Project

Title in Original Language: Topic Code(s):

Abstract:

The CP-5 reactor decommissioning project was selected in October 1995 by the Decontamination and
Decommissioning (D&D) Focus Area to host a large-scale demonstration project. In this project, innovative and
improved D ampersand D technologies will be demonstrated at CP-5. The approach provides an opportunity to
test technologies at a scale that will provide meaningful cost and performance information to the potential end
users of the technology. The intent is to show that by using innovative and improved technologies, significant
benefits can be achieved compared to baseline technologies.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000020

USA20000021

Title:
In-Situ Spectro-Electrochemical Studies of Contaminated Surface Films on Metals and the Mechanism of Their
Formation and Dissolution

Title in Original Language: Topic Code(s):

Abstract:

The objective of this research program is to gain a basic understanding of the structure, composition, and
mechanism of formation of radionuclide-containing surface films on metals that are relevant to the problem of
decontamination of piping systems and waste storage tanks at DOE nuclear facilities. This project seeks to
expand our knowledge, while obtaining useful practical information, through the conduct of a systematic
research activity that utilizes the unique facilities at Argonne National Laboratory, e.g., the Advanced Photon
Source (APS) for x-ray absorption spectroscopy (XAS), and instrumentation for carrying out electrochemical
and vibrational spectroscopic measurements on radioactive materials. Corrosion layers on steel have been
simulated by electrodeposited thin films of nickel and iron oxides (hydroxides). Heavy metal ion contaminants
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(e.g., Sr, Ce, Cr, and U) were introduced by co-deposition. Their local structure and mechanism of
incorporation have been determined by x-ray absorption spectroscopy. Site occupancy and incorporation
mechanism were found to depend on the charge and size of the ion. Oxides of Sr and Ce appear to form as co-
precipitates of Ni(OH)_ 2 , while Cr is incorporated into lattice vacancies as Cr(III) and in the interlamellar
layers of the brucite structure as Cr(VI) in the form of a chromate. These results provide a rational basis for the
choice of decontamination procedure. Work on U is underway.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000021

USA20000022

Title:

Determination of Transmutation Effects in Crystalline Waste

Title in Original Language: Topic Code(s):

Abstract:

This work is carried out by a team from two national laboratories, which will be determining the effects of
transmutation in samples of" 137 Cs-bearing pollucite (CsAlSi_ 2 O_ 6 ) obtained from a French company.
These samples are unique in that the pollucite was made with various amounts of" 137 Cs. It was then sealed in
welded stainless-steel capsules to be used as tumor irradiation sources. Over the past 18 years, the " 137 Cs has
been decaying to stable Ba in the absence of atmospheric effects. We are studying this material as an analogue
to crystalline waste forms, in which the occurrence of transmutation could possibly disrupt the integrity of the
original ceramic waste form.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USA20000021 - USA20000022



99 United States of America

EM-50 (USDOE Office of Environmental Management (EM))

Recent publication info:

US0000022

none

USA20000023

Title:
Ultrasonic Sensors for In-Situ Monitoring of PhysicalProperties

Title in Original Language: Topic Code(s):

Abstract:

The objective of this project is to develop ultrasonic sensors for in situ monitoring of physical properties of
radioactive tank waste. The initial focus of the program is on development of sensors for fluid viscosity and
volume-percent of solids measurements. The sensors will apply mainly to waste transport lines for on-line
characterization. In FY 1996, we completed a feasibility study which demonstrated that a simple modification
of the transducer wedge design could extend the lower limit of Argonne's ultrasonic viscometer to 10 cP. In FY
1997, two tasks were completed: (1) instrument comparative evaluation tests at, Oak Ridge National Laboratory
(ORNL) and (2) evaluation of ultrasonic techniques for measuring solids concentration. In FY98, the project
focused on development and demonstration of a percent solids monitor, based on ultrasonic techniques, for
continuous on-line monitoring of waste slurry in a waste transport line. The development included (1)
laboratory evaluation of design parameters, such as temperature, flow rate, and pressure; (2) design and testing
of a prototype sensor system; and (3) field tests at ORNL's hot test facility. Development of a slurry flow
monitor is planned for FY2000 if the hot test is successfully completed.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 01/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000023

USA20000024

Title:
Oil Industry Disposal Technology

Title in Original Language: Topic Code(s):

Abstract:

Simultaneous Injection Pilot Project: Phase 1 - Feasibility Study.This task evaluates the feasibility for a
relatively new technology, simultaneous injection, which was developed to reduce the cost of handling
produced water during petroleum production. In simultaneous injection, devices separate oil and gas from
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produced water at the bottom of the well, then reinject the produced water into another formation while the oil
and gas are pumped to the surface. The cost of handling produced water is greatly reduced, since it is not
pumped to the surface, treated, and then pumped to deep formation. Simultaneous injection also minimizes the
opportunity for underground sources of drinking water to become contaminated as a result of leaks in tubing
and casing during the injection process. Simultaneous injection could profoundly influence the domestic oil
industry. It has been shown to work in limited oil field applications. The oil industry needs to know where and
under what conditions this technology can be applied. The purpose of this project is to provide information to
the oil industry by assembling a body of data on he existing uses of simultaneous injection and assessing its
potential future uses. The project has two phases. This project covers Phase 1, which will define the most
promising applications for simultaneous injection technology.

WM Descriptor(s): effective environmental protection; fossil energy

Principal Investigator(s): Organization Performing the work:
Veil, J.A. ARGONNE NATIONAL LABORATORY

955 L'ENFANT PLAZA, SUITE 6000 WASHINGTON
Argonne National Laboratory 955 L'Enfant Plaza SW D C 2 0 0 2 4 UNITED STATES OF AMERICA
Suite 6000
Washington
20024

Other Investigators: Organization Type:
Other

Program Duration: From: 1997/09/01 To: 1998/09/01

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000024

USA20000025

Title:
Dose Assessment of NORM Disposal by Landspreading

Title in Original Language: Topic Code(s):

Abstract:

Argonne National Laboratory (ANL) is conducting an assessment of the potential radiological doses associated
with landspreading naturally occurring radioactive material (NORM) waste generated by petroleum production
and processing activities. This work expands upon work performed in a previous ANL study by defining
assumptions that are more representative of current landspreading practices on the basis of (1) data and studies
not available previously and (2) discussions with industry representatives. The landspreading scenario will be
modeled by using the RESRAD computer code. The RESRAD analysis considers a residential scenario, in
which a family is assumed to live on site and raise crops and livestock for consumption. The pathways analyzed
include external irradiation; inhalation of resuspended dust and radon; and ingestion of crops, milk, meat, fish,
surface water, groundwater, and contaminated soil derived from the site. For comparison purposes,
nonresidential scenarios (e.g., industrial, recreational) and worker scenarios will be modeled by using other
methodologies. A subset of relevant pathways will be analyzed. Landspreading is considered by some factions
of the petroleum industry to be an optimum disposal alternative for NORM waste. The primary objective of the
proposed dose assessment is to provide additional data to further the industry's and regulators' evaluation of this
disposal option.

WM Descriptor(s): effective environmental protection; fossil energy
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Principal Investigator(s): Organization Performing the work:
Smith, K.P. Argonne National Laboratory, Argonne, IL

Lemont IL 60439
Argonne National Laboratory
200 Union Blvd, Ste 530
Lakewood
80228

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000025

USA20000026

Title:
Technical Support for Waste Treatment and Disposal

Title in Original Language: Topic Code(s):

Abstract:

Argonne is providing technical and administrative assistance to the Office of Technology Systems in the
conduct of their line management responsibility for the formulation, execution, and evaluation of their waste
treatment research, technology development and demonstration programs and projects. These projects involve
planning, design, construction, and operation of facilities to treat, store, and dispose of radioactive, hazardous,
mixed, and sanitary wastes; and surveillance and maintenance activities.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Helt, J.E. Argonne National Laboratory, Argonne, IL

Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-53 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000026

USA20000027

Title:
ANL Immobilization
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Title in Original Language: Topic Code(s):

Abstract:

Work is being done to provide a reference standard material that can be used for product acceptance testing of
low-activity waste forms made with Hanford tank wastes and other waste forms. A large supply of a reference
glass that was formulated and tested previously has been procured for use in acceptance testing. A round-robin
testing program is being administered to measure the interlaboratory precision of composition analysis and
durability testing with that glass. Participants will determine the concentrations of major components in the
glass and will conduct dissolution tests at 40 and 90 degrees C. The results of the round-robin tests will be used
to determine the expected precision for compositional analyses and durability tests that may be conducted with
the standard glass and with actual low-activity waste forms as a part of the waste acceptance procedure. These
results may be used as a database for establishing acceptance criteria.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000027

USA20000028

Title:
Comparative Analysis on Cost/Risk Management in PlutoniumReprocessing

Title in Original Language: Topic Code(s):

Abstract:

Nuclear fuel cycle choices in the United States and abroad have a direct impact on human and environmental
safety. The potential for nuclear weapons proliferation is also directly linked to nuclear fuel cycle choices in
states which do not currently possess nuclear weapons. To support the United States' promotion of
environmentally sound and proliferation-resistant nuclear power programs, a thorough understanding of the
radioactive wastes associated with 'closed' fuel cycles (those involving plutonium recycle) vs. those associated
with 'open' cycles (involving direct disposition of spent fuel) is required. This project involves a comprehensive
assessment of the waste impacts of plutonium recycle and the once-through cycle.

WM Descriptor(s): contractual services; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439
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Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-40 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000028

USA20000029

Title:

Investigation of Microscopic Radiation Damage in Waste Forms Using ODNMR and AEM Techniques

Title in Original Language: Topic Code(s):

Abstract:

To complete this research project, systematic experiments are being conducted on borosilicate glasses doped
with short-lived actinide isotopes: " 244 Cm," 241 Am, and " 249 Bk. Characterization of initial electronic and
local structural environments of" 244 Cm and " 241 Am in the glass samples was done immediately after the
samples were prepared. Laser spectroscopic data are collected and analyzed periodically as the radiation dose
increases in those samples. Substantial effort is focused on theoretical analyses and modeling of the
experimental results that we obtained during the course of this project. Based on observations, the most
important long-term effect of alpha-decay-induced damage in crystalline phosphates, such as " 244 Cm-doped
LuPO_ 4 and YPO_ 4 , is the formation of microscopic cavities (bubbles) rather than amorphization. Studies to
date have shown that this self-annealing process at room temperature recovers (removes) lattice damage and
leads to aggregation of point defects. In addition to thermal annealing, energetic alpha particles may also play
an important role via electronic interactions. ANL will attempt to achieve a predictive understanding of the
microscopic damage-recovery processes that influence the long-term performance of crystalline waste forms
containing alpha-emitting isotopes. Preliminary results, obtained from laser spectroscopy and X-ray absorption
fine structure, have shown that the local structure surrounding actinide ions (U" 6+ and Cm" 3+) in
borosilicate glasses is crystalline like and that, as expected, long-range ordering does not exist in the glass
matrix. In consequence, laser and X-ray spectroscopic methods effectively monitor the development of radiation
damage in the local environment surrounding the actinide ions in glasses. ANL also is conducting comparative
studies of damage induced by alpha- and beta-decay processes. Glass samples containing " 249 Bk, a beta-
emitting isotope, and " 244 Cm, an alpha-emitting isotope, respectively, are studied to gain information on the
similarities and differences between beta- and alpha-decay-induced damage. These studies are designed to
provide new insight into the effects of ionization versus ballistic damage in glass forms of nuclear wastes.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000029

USA20000030

Title:

Disposal of Naturally Occuring Radioactive Material in NonhazardousLandfills

Title in Original Language: Topic Code(s):

Abstract:

The primary objective of this work is to provide the U.S. Department of Energy (DOE) and the American
Petroleum Institute (API) with an assessment of disposal of petroleum industry wastes containing naturally
occurring radioactive material (NORM) in nonhazardous landfills (e.g., Subtitle D landfills, licensed under the
Resource Conservation and Recovery Act). Specifically, the work involves (1) a case study of the potential
radiological doses associated with the disposal of NORM wastes containing radium in a specific nonhazardous
landfill located in Michigan under the state's 'Cleanup and Disposal Guidelines for Sites Contaminated with
Radium-226,' (2) a study of the potential radiological doses associated with the disposal of NORM-
contaminated equipment containing lead-210 in the same nonhazardous landfill, (3) a sensitivity analysis of key
parameters that could affect potential radiological doses, and (4) an analysis of existing federal and state laws to
identify regulatory impediments to this disposal option. The radiological dose assessment includes an evaluation
of potential doses to both workers and the general public. The exposure pathways being considered include
external irradiation, inhalation of resuspended dust and radon, and ingestion of contaminated particulates or
groundwater. A variety of computer codes are used to evaluate the potential doses.

WM Descriptor(s): effective environmental protection; fossil energy

Principal Investigator(s): Organization Performing the work:
Smith, K.P. Argonne National Laboratory, Argonne, IL

Lemont IL 60439

Argonne National Laboratory
200 Union Blvd, Ste 530
Lakewood
80228

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: completed

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000030

USA20000031

Title:

Chemical Sciences: Basic Energy Sciences (BESSRC) Collaborative Access Team Support

Title in Original Language: Topic Code(s):

Abstract:
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This work supports and develops synchrotron-based science at the BESSRC Collaborative Access Team (CAT)
at Argonne's Advanced Photon Source (APS). The BES-supported scientific programs in the Chemistry
Division are significantly enhanced by the possibility of carrying out experiments at the APS. Many synchrotron-
based efforts in the Chemistry Division have centered on X-ray absorption spectroscopy, such as XANES and
EXAFS and X-ray scattering. Three state-of-the-art facilities have been developed. One is a time-resolved
anomalous small-angle X-ray scattering facility. Work at this facility addresses problems relevant to catalysis,
photochemical energy conversion, metallic glasses, ceramics, and organometallic chemistry. A second facility
synchronizes laser excitation with X-ray spectroscopies. The beamline to bring X-rays to this facility is almost
complete. This facility will provide unique information about structural changes that occur when electron
donor/acceptor molecules undergo photoinduced electron-transfer reactions. A third facility is designed to
obtain a fundamental understanding of X-ray interactions with atoms and molecules using advanced
instrumentation. Also, an actinide facility in the Chemistry Division makes it possible to carry out experiments
on radioactive samples at the APS. Thus, this project provides support to carry out science relevant to
fundamental questions in photochemical energy conversion, catalysis, environmental molecular science, nuclear
waste management, and interaction of X-rays with matter.

WM Descriptor(s): separations and analyses

Principal Investigator(s):

Thurnauer, M.C.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000031

Associated Organization(s):

none

USA20000032

Title:
ANL-E Remedial Actions Project

Title in Original Language: Topic Code(s):

Abstract:

This work covers characterization, engineering studies, permitting, compliance, designs, construction and
management activities needed to successfully carry-out the RCRA corrective action program at Argonne
National Laboratory-East (ANL-E). The ANL-E Remedial Actions Project (ERAP) at the Laboratory involves
the final cleanup and or administrative closure of Solid Waste Management Units (SWMUs) as defined under
the Resource Conservation and Recovery Act (RCRA). The various clean-up options are: 1) Containment
Closure; 2) Clean Closure, 3) No Further Recommendation and 4) Facility Modification.

WM Descriptor(s): environmental management; environmental restoration
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Principal Investigator(s):

Helt, J.E.

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-40(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000032

USA20000033

Title:
Salt Stabilization in Low-Temperature Ceramic Waste Forms

Title in Original Language: Topic Code(s):

Abstract:

The objective of this project is to direct the continued development and demonstration of chemically bonded
phosphate ceramics (CBPCs) as a low-temperature solidification and stabilization technology for secondary and
high-volume mixed waste streams, particularly those containing soluble salts such as chlorides, nitrates and
sulfates. Previous testing has shown that use of CBPCs with proper additives results in an adequate waste form
for salt-containing wastes. The resulting waste form possesses the following desired properties: high salt
loading, good durability and strength, stabilization of chloride and sulfate anions, low-temperature processing,
Toxicity Characteristic Leaching Procedure Toxicity Characteristic Leaching Procedure (TCLP) results that
exceed all metal Resource Conservation and Recovery Act (RCRA) leach limits, not ignitable, and low porosity.
The major work elements in this project include (1) stabilization of nitrate anions, (2) demonstration of the
performance of the waste forms with surrogate formulation provided by the MWFA, and (3) scale-up of the
process to the 5-gal level. Specific technical requirements for the CBPC demonstration activities are identified
in the Technology Development Requirements Document (TDRD) prepared by the MWFA for salt
stabilization. This project contains tasks that are consistent with the preapproved test plan to ensure that the data
collected meets TDRD requirements.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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EM-50(USDOE Office of Environmental Management (EM))

Recent publication info:

US0000033

none

USA20000034

Title:
Direct Investigations of the Immobilization of Radionuclides

Title in Original Language: Topic Code(s):

Abstract:

This project consists of experiments on the synthesis of uranium-containing phases that have been identified as
potentially important corrosion products formed during the oxidative alteration of spent UO_ 2 nuclear fuel.
The aims of the syntheses experiments are to identify and characterize potential actinide and fission-product
(FP) host phases that form the U-based waste forms under oxidizing conditions, such as expected at the
proposed Yucca Mountain Repository. Target phases for synthesis include those identified in ongoing corrosion
experiments on spent UO_ 2 fuel being conducted at Argonne. These experiments have shown that many
radionuclides, such as Np, Cs, and Mo, are retained in U-bearing alteration products. The synthesis and
characterization of U" 6+ phases doped with these and other elements will clarify the mechanisms of
radionuclide incorporation into uranyl-based solids. Where possible, stable-isotope equivalents of radionuclides
are used during synthesis. One goal of the synthesis experiments is to determine the maximum concentrations of
dopants that can be incorporated into the structures of uranyl solids. In addition, synthesis products doped with
trace quantities of selected radionuclides will be characterized to better understand the mechanisms of trace-
element substitution. Methods used to characterize the solid phases include X-ray powder diffraction and
transmission electron microscopy. Single-crystal structure determinations are made when possible. Selected
samples are analyzed by X-ray absorption spectroscopy.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:
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USA20000035

Title:
Waste Volume Reduction Using Surface Characterization and Decontamination by Laser Ablation

Title in Original Language: Topic Code(s):

Abstract:
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Decommissioned facilities within the DOE nuclear complex contain a significant volume of material that is
contaminated only in the near-surface region. As much as one billion cubic feet of contaminated concrete will
require disposal in the next 20 years. Efficient, cost-effective D&D depends critically on understanding the
depth-dependent concentration and chemistry of radionuclide-contaminated surfaces. Removal and capture of
the contaminated surface would greatly reduce the volume of radioactive waste generated in D&D efforts. ANL
is studying the diffusion of cesium and strontium in concrete. Researchers have developed detection methods in
the parts-per-million range, and have determined the speciation of these ions within the cement matrix. ANL is
continuing these studies with emphasis on lowering detection limits and investigating contamination pathways.
Detection and removal of radionuclide contaminants from concrete can be accomplished in parallel by ablation
with a high-power industrial laser. Demonstrated removal rates are comparable to those of the current preferred
method, mechanical scabbling. ANL is broadening the investigation in order to understand the ablation
mechanisms so that rational choices can be made in specifying a field-deployable system. ANL is also
developing a real-time analysis system based on the optical emission of the laser-generated plasma. Researchers
are calibrating the system in order to enable end users to make a quantitative analysis of the structure to be
cleaned, and to provide an end point to the cleaning process to ensure that only the minimum amount of material
is removed and stored.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000035

USA20000036

Title:

Radiation Effects on Transport and Bubble Formation in Silicate Glasses

Title in Original Language: Topic Code(s):

Abstract:

This project aims to discover the radiation chemistry of mixed oxide glasses. Current emphasis is on the
structural characteriztaion of point defects by advanced techniques of pulsed Electron Paramagnetic Resonance
(EPR) and electron-nuclear double magnetic resonance (ENDOR). ANL scientists are also interested in the
microscopic mechanism for aggregation of radiation-induced defects and formation of oxygen bubbles. The
fundamental knowledge gained will provide the scientific basis for extrapolating long-term behavior of stored
radioactive waste glass forms. This research is coordinated with the ongoing EMSP projects at PNNL.
Radiation-induced defects in three classes of mixed oxide glasses - alkali silicates, alkali borates, and alkali
borosilicates, - were examined. For alkali silicates, it is shown that ionization of the matrix does not release
alkali cations, as was thought previously. The structure of the oxygen hole centers was determined; it has been
shown that peroxy radicals (precursors of interstitial O_ 2 ) are formed in reactions of short-lived excitons. For
boron oxide and alkali borate glasses, complete structural characterization of electron and hole centers has been
accomplished. The electron center was shown to be a dangling bond centered at a 2-fold coordinated boron; the
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hole center was shown to exist in two flavors that differ in the coordination of neighboring B atoms (reflecting
transformation of 3-fold coordinated borons to 4-fold coordinated ones upon alkali loading). For alkali
borosilicate glasses, it has been demonstrated that the radiation damage is channeled to the boron-rich phase of
these microscopically-separated glasses. Transport of polarized H atoms in vitreous boron oxide has been
studied. It was shown that the atoms are formed by electron capture and become polarized in spur reactions;
their diffusion coefficients, residence times in traps, and free path lengths were studied as a function of
temperature. It was shown that the H atoms in pure silicon and boron oxides anneal metastable spin defects
reducing radiation damage in these glasses. These mechanistic insights suggest new ways of improving the glass
forms to reduce (or channel) the radiation damage. Our preliminary results suggest that formation of molecular
O 2 is a minor process incapable of significant structural damage for doses < 10" 10 Gy.
WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM);USDOE none
Office of Science (SC)

Recent publication info:

US0000036

USA20000037

Title:
Ultrahigh-Sensitivity Heavy Noble Gas Detectors

Title in Original Language: Topic Code(s):

Abstract:

A need exists in the DOE complex to accurately characterize the location and quantity of uranium and thorium
sources prior to and during remedial action so as to help reduce human health risk and to potentially reduce the
cost of remediation. The purpose of this project is to develop and demonstrate novel fluid-based ultra-high-
sensitivity noble gas (krypton, xenon, and radon) detectors for the radiological characterization of DOE
environmental management and restoration sites and for long-term monitoring of stored transuranic waste, spent
fuel, and other uranium- and thorium-bearing wastes. This project is a collaboration with the University of
Cincinnati (UC). The approach is to marry a novel fluid-based noble gas concentration system under
development at Argonne National Laboratory (ANL) with existing and new detector technology to provide an in
situ characterization and monitoring capability. ANL is responsible for the further development of the fluid-
based noble gas concentration subsystem, while UC is responsible for all aspects of the detector subsystem
(optimization of detector geometry, development of novel detectors).

WM Descriptor(s): basic science; environmental management
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Principal Investigator(s):

Helt, J.E.

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000037

USA20000038

Title:
DOE-CH Site Technology Coordination Group

Title in Original Language: Topic Code(s):

Abstract:

This is a multi-task project to coordinate the deployment of environmental technology at various DOE sites. The
purpose of task 1 is to locate, screen, advocate, and facilitate the use of technology-based, commercially
available products and services (solutions) to address site-specific priority needs. Task 2 consists of providing
the training course 'Decontamination and Decommissioning of Research Reactors and Other Small Nuclear
Facilities,' which conveys lessons learned in performing D&D operations at the ANL-East site over the last 20
years. The third task is to conduct technical evaluations of environmental technologies for remediation of
contaminated areas at the ANL-East site in the 317 area to assess stewardship options for the remedial actions
already taken.

WM Descriptor(s): advisory and assistance services; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000038

USA20000039
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Title:

Pollution Prevention Project on Metal Recycling

Title in Original Language: Topic Code(s):

Abstract:

This program is designed to provide readily usable release protocols for evaluating both surface and
volumetrically contaminated radioactive scrap metals for reuse and recycle on the basis of the authorized
release handbook recently compiled by the U.S. Department of Energy (DOE). The project has four tasks: (1)
survey and report on current release practices, (2) compile best practices into a set of pollution prevention (P2)
tools, (3) develop P2 tools for a case study (Argonne's CP-5 reactor decontamination and decommissioning
[D&D]), and (4) transfer P2 tools throughout the DOE complex.

WM Descriptor(s): complex-wide activities; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-60 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000039

USA20000040

Title:
High-Level Waste Technology

Title in Original Language: Topic Code(s):

Abstract:

The activity consists of tasks to develop information on the performance and long-term corrosion behavior of
high-level waste glasses produced at DOE vitrification facilities. The corrosion behavior of waste glasses is
being studied with laboratory tests conducted under conditions that accelerate corrosion reactions and for long
durations to characterize the release and disposition of radionuclides and to understand the corrosion
mechanism through detailed analyses of the solutions, reacted glasses, and alteration products. This information
is needed to address the relationship between specifications used by producers and the performance required to
meet disposal regulations. Tests are on-going with glasses for the Savannah River and West Valley site,
including the glass composition that is currently being made at the Defense Waste Processing Facility. We are
completing on-going tests with some glasses made with sludge from the Savannah River site, continuing tests
with some glasses, and initiating tests with the radioactive reference glass for West Valley. Similar tests are
needed to characterize the performance of Hanford and Idaho waste glasses. In addition, are completing critical
review reports that describe the use of natural analogues in waste management, effects of unsaturated conditions
on glass corrosion, and the relationship between short-term product consistency tests used by waste form
producers and the long-term performance of those waste forms in a disposal system.
WM Descriptor(s): environmental management; waste management (defense)
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Principal Investigator(s): Organization Performing the work:
Helt, J.E. Argonne National Laboratory, Argonne, IL

Lemont IL 60439
Argonne National Laboratory, Argonne, IL

Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000040

USA20000041

Title:
Actinide Waste Remediation Technology Development

Title in Original Language: Topic Code(s):

Abstract:

This project consists of four research tasks related to the remediation and disposal of wastes containing
actinides. Complexants for Actinide Element Coordination and Immobilization. The goal of this task is to
develop polyoxoanions (POAs) as complexants for the immobilization of actinide ions from high-level waste
(HLW). POAs are inorganic metal oxide clusters. POAs formed with molybdenum and tungsten are being
investigated for their ability to incarcerate actinide ions. The thermochemistry of actinide-POA complexes are
being studied under vitrification conditions germane to the formation of proposed HLW forms, such as
borosilicate glass. Previous work suggests that POAs can be adjusted on the molecular level for maximum
selectivity, stability, and durability. Supercritical Carbon Dioxide-Soluble Ligands for Extracting Actinide
Metal Ions from Porous Solids. The objective of this task is to develop novel, substituted diphosphonic acid
ligands that can be used for supercritical carbon dioxide extraction of actinide ions from solid wastes. Ligands
with these functional groups are less expensive than those with the fluorinated substituents customarily used to
enhance solubility in supercritical fluids. This task comprises synthesis of the ligands, exploration of their basic
metal complexation chemistry in supercritical carbon dioxide, and development of techniques for the
supercritical fluid extraction of actinide ions from porous solids. Actinide-Specific Interfacial Chemistry of
Monolayer-Coated Mesoporous Ceramics. ANL scientists are using synchrotron X-ray absorption spectroscopy
(XAS) to investigate the binding of actinide cations in specific interfacial ligand fields. XAS yields very
detailed molecular structure determinations, even in dilute, multielement, disordered chemical systems, as well
as element-specific information on oxidation states. XAS measurements are made at Argonne's Advanced
Photon Source and at Brookhaven's National Synchrotron Light Source on a high-surface-area composite
sorbent material (SAMMS, self-assembled monolayers on ordered mesoporous supports) developed at Pacific
Northwest National Laboratory and loaded with elements of interest. Results will support the design of SAMMS
in which the chemistry of the monolayer interface is custom-tailored to bind specific actinide cations, selectively
isolating them from radionuclide waste streams. Characterization of Actinides in Simulated Alkaline Tank
Waste Sludges and Leach Solutions. This task is designed to provide new fundamental information on the
chemical behavior and speciation of uranium, neptunium, plutonium, and americium in simulated alkaline tank
waste sludges and alkaline scrub liquors. Sludges are prepared using a variety of representative inert matrix
components of the various waste streams that contribute to the complexity of alkaline tank wastes. Actinide ions
are introduced in the oxidation states pertinent to process conditions. The solid sludge samples are subjected to
appropriate artificial aging procedures, and the actinides in the solids characterized by X-ray diffraction and
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scattering techniques. Thermodynamics and kinetics of actinides in alkaline solutions containing representative
tank waste components are investigated using standard electrochemical and spectroscopic methods. By
correlating actinide speciation with sludge composition, it will be possible to predict conditions favoring
immobilization of actinide ions in the sludge matrix.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s):

Helt, J.E.

Organization Performing the work:
Argonne National Laboratory, Argonne, IL

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM);USDOE none
Office of Science (SC)

Recent publication info:

US0000041

USA20000042

Title:

Technical Support for Northwestern Area Programs

Title in Original Language: Topic Code(s):

Abstract:

The DOE Office of Environmental Restoration, Office of Northwestern Area Programs (EM-44), has asked
ANL to develop an efficient, standardized approach to a radiological measurements program and the
implementation of a free release program at Hanford and other EM-44 sites. This work ensures that a
standardized and consistent approach is applied in planning, conducting, evaluating, and documenting
environmental radiological surveys that are carried out to demonstrate compliance with cleanup and dose-based
regulations. This work is essential to DOE's cleanup obligations and will ensure that accurate and complete site
radiological characterizations are performed in support of decommissioning and site remediation. Products from
this effort will be central to the release of both real property and nonreal property.

WM Descriptor(s): complex-wide activities; environmental management

Principal Investigator(s):

Helt, J.E.

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators:

Organization Performing the work:
Argonne National Laboratory, Argonne, IL
Lemont IL 60439

Organization Type:
Other

Program Duration: From: 10/01/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USA20000041 - USA20000042



United States of America 114

EM-44 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000042

USA20000043

Title:
Metal Recycle of ANL Cyclotron D&D

Title in Original Language: Topic Code(s):

Abstract:

The objective of this project is to deploy authorized release protocols at the Argonne National Laboratory
Cyclotron decontamination and decommissioning (D&D) project. The task is to conduct a case study to free
release the metals from the Cyclotron project by following the 10-step authorized release protocols. The end
product would be the derivation of authorized release limits ready for U.S. Department of Energy (DOE)
approval for release.

WM Descriptor(s): ch-cops ch operations program support; environmental management

Principal Investigator(s): Organization Performing the work:
Helt, J.E. Argonne National Laboratory, Argonne, IL

Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-40 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000043

USA20000044

Title:
WIPP Waste Characterization

Title in Original Language: Topic Code(s):

Abstract:

The Analytical Chemistry Laboratory (ACL) is providing support to the Carlsbad Area Office, Waste Isolation
Pilot Plant (WIPP) Waste Characterization Program under the National Transuranic Program Office (NTPO), in
three areas. Two of these are funded under project P/ANL--000044: (1) preparation, verification, and
distribution of Headspace Gas Performance Demonstration Samples to participating laboratories and (2)
preparation of cemented and uncemented simulated Type I blank solidified waste sludge for distribution to
participating laboratories. As part of the third area, this project is to develop a procedure for preparation of
proposed simulated waste in quantities sufficient to send to participating laboratories. Methods are being
developed and demonstrated to achieve acceptable recoveries of target analytes.

WM Descriptor(s): cao-4 wipp tru waste sites integration; environmental management

USA20000043 - USA20000044



115 United States of America

Principal Investigator(s): Organization Performing the work:
Helt, J.E. Argonne National Laboratory, Argonne, IL

Lemont IL 60439
Argonne National Laboratory, Argonne, IL

Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000044

USA20000045

Title:
Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, ANL performs the following tasks: 1)
Chemical analyses for isotopes, 2) Waste Form (WF) Spent Nuclear Fuel and High-Level Waste Glass Testing
3) WF Modeling, and 4) WF Testing.

WM Descriptor(s): radioactive waste management; waste management system

Principal Investigator(s): Organization Performing the work:
Cunnane, James Argonne National Laboratory, Argonne, IL

Lemont IL 60439

Argonne National Laboratory, Argonne, IL
Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000045

USA20000046

Title:
Plutonium Immobilization Form Development & Characterization

Title in Original Language: Topic Code(s):
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Abstract:

Development of a ceramic formulation for the immobilization of surplus plutonium. Additional efforts include
characterizing the ceramic form through performance tests to support eventual qualification for placement in a
geologic repository.

WM Descriptor(s): fissile materials disposition; storage and disposition options

Principal Investigator(s): Organization Performing the work:
Walters, L.C. Argonne National Laboratory, Argorme, IL

Lemont IL 60439
Argonne National Laboratory, Argonne, IL

Lemont IL
60439

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1994 To: 10/01/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fissile Materials Disposition (MD) none

Recent publication info:

US0000046

USA20000047

Title:
Exploration and Production Waste and Emissions Risk Assessment

Title in Original Language: Topic Code(s):

Abstract:

One of the mandates of the U.S. Department of Energy (DOE) is to ensure that domestic energy resources are
developed and produced in a cost-effective manner, while also reducing environmental impacts. This project
has been successful in affecting regulations and reducing costs of compliance for offshore oil and gas
producers. The objectives are to: perform risk assessments for waste and emissions from oil and gas
exploration and production activities; and provide the scientific basis for management decisions by state and
federal agencies. Work in FY 1998 developed a framework and data to support a comparative environmental
assessment of synthetic drilling muds (SBMs). Work in FY 1999 focused on assessment of data collected in an
industry supported field study to better characterize environmental impacts of Synthetic Based Muds (SBMs).
Tasks in FY 2000 will include risk assessments for other regulatory issues: 1) additional work to characterize
risks for SBMs using data collected by industry in field, laboratory and modeling studies; 2) work to develop
cost-effective strategies for managing Naturally Occurring Radioactive Material (NORM) wastes; 3) assessment
of risks associated with produced water discharges in California and Alaska; and 4) an assessment of potential
air issues affecting the Exploration and Production (E&P) industry.

WM Descriptor(s): effective environmental protection; fossil energy

Principal Investigator(s): Organization Performing the work:
Premuzic, Eugene T. Brookhaven National Laboratory, Upton, NY

Upton NY 11973-5000

Brookhaven National Laboratory, Upton, NY
Upton NY
11973-5000
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Other Investigators: Organization Type:
Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000047

USA20000048

Title:
Data Management System (DMS) for the Visualization of Free Air CO2 Enrichment (FACE) Data

Title in Original Language: Topic Code(s):

Abstract:

The Free Air CO2 Enrichment (FACE) research program is currently ongoing at a number of sites worldwide.
These sites are producing increasingly large amounts of data that in its native form is either inaccessible or
difficult for the scientific community to use directly. Heretofore these data were manipulated and analyzed on
an ad hoc basis requiring large investigator involvement and leading to work overload. As a consequence there
is an urgent requirement for the development of a Data Management System (DMS) for the handling and
visualization of FACE data. This project proposes the construction of a DMS for FACE and involves the
design and implementation of a data reduction pathway suitable for integrating data from FACE sites on a
global basis. This includes the automatic capture of real time instrument data, pre-processing, quality assurance
and control analysis, and automated scientific and site performance reporting. Central to the DMS is the
consolidation of multiple site datasets into a single manageable and accessible database structure that, in
combination with integrated document generation (metadata), analysis tools and world wide web (www) access
will greatly facilitate community use of data derived from the sites. This initiative will prove of considerable
benefit to the multidisciplinary/multi-institute scientific community associated with FACE technology. It will
lead directly to rapid on-line availability of the data in a variety of forms for use by collaborators, facilitate
computer modeling and simulation of climate change scenarios, encourage broad-spectrum research and will
open up FACE datasets to a wider audience. This effort will also package the data for the Carbon Dioxide
Information Analysis Center (CDIAC) data repository and in this manner will thereby maximize the scientific
return from FACE site investment and contribute directly to products in the U.S Global Change Research
Program. Key Words: DMS, FACE, CO2, Database, Computer Simulation.

WM Descriptor(s): vegetation

Principal Investigator(s): Organization Performing the work:
Davenport, James W. Brookhaven National Laboratory, Upton, NY

Upton NY 11973-5000

Brookhaven National Laboratory, Upton, NY
Upton NY
11973-5000

Other Investigators: Organization Type:
Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:
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US0000048

USA20000049

Title:
Legacy Waste Disposal

Title in Original Language: Topic Code(s):

Abstract:

The work covered in this Field Work Proposal will encompass the repackaging, and in some cases, the shipment
and disposal of low level radioactive waste resulting from HFBR operations. Some of the waste is stored at the
BNL Hazardous Waste Management Facility (HWMF.) Execution of this work is a critical path task that must
be accomplished prior to remediation of the HWMF. In order to perform remedial investigative and clean up
activities to meet the Inter-Agency Agreement (IAG) schedule, the waste must be removed from the site. Some
of the added benefits of disposing of this waste are; it will reduce the inventory of stored nuclear materials,
reduce the risk of soil and groundwater contamination, and reduce radiation exposures to personnel.
WM Descriptor(s): high flux beam reactor (hfbr)

Principal Investigator(s): Organization Performing the work:
Sheridan, Thomas Brookhaven National Laboratory, Upton, NY

Upton NY 11973-5000

Brookhaven National Laboratory, Upton, NY
Upton NY
11973-5000

Other Investigators: Organization Type:
Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:

US0000049

USA20000050

Title:
Integrated Decontamination and Decommissioning

Title in Original Language: Topic Code(s):

Abstract:

This project will be performed at three Department of Energy (DOE) sites, the Idaho National Engineering and
Enviromental Laboratory (INEEL), the Fernald Environmental Management Project (FEMP), and Argonne-East
(ANL-E). Work at Argonne-E will begin in FY99.The overall objective of the Accelerated Site Technology
Deployment (ASTD) Integrated Decontamination and Decommissioning (ID & D) project is to increase the use
of innovative but proven technologies in the decontamination and decommissioning (D&D) of facilities in the
DOE complex. This will be accomplished by using proven technologies from D&D facilites at the three sites.
Measuring the benefits achieved by completing the D&D activities more efficiently with the innovative
technologies will validate the selection of these technologies and promote their use. Increasing user familiarity
and confidence in the new technologies and adding the equipment to the array of tools available for D&D is
expected to increase use of the new technologies significantly. Where possible, the equipment will be shared
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among the three sites participating in the ID&D project. The ID&D project will be conducted in three phases.
The qualification phase includes selecting and procuring new technologies and facilities for use. The
implementation phase includes using the novel technologies to D&D the selected facilities, and measuring the
benefits. The deployment phase involves using the technologies at additional facilities at the three sites and
disseminating information about the technologies to other potential deployment sites and interested stakeholders.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Smith, Ann Marie Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3765

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3765

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000078

USA20000051

Title:
Development of Calcination Processes for Waste Disposal

Title in Original Language: Topic Code(s):

Abstract:

Support, through the purchase of capital equipment, the development of improved or alternative calcination
processes for the sodium-bearing waste contained in the Idaho Chemical Processing Plant tank farm, the
radioactive liquid waste minimization effort, and the development of technology for treatment of calcine for
ultimate disposal.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
Valentine, Jim Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3211

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3211

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30(USDOE Office of Environmental Management (EM)) none

Recent publication info:
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US0000079

USA20000052

Title:
Defense Programs Surety Vitrification Support

Title in Original Language: Topic Code(s):

Abstract:

This project provides equipment for the purpose of conducting systems-operation testing and gathering
information on systems failure of the vitrification unit design for waste production activities.

WM Descriptor(s): defense programs; special projects

Principal Investigator(s): Organization Performing the work:
Blacker, Paul B Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3710

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3710

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Defense Programs (DP) none

Recent publication info:

US0000080

USA20000053

Title:
HLW Pre Treatment

Title in Original Language: Topic Code(s):

Abstract:

Emissions from the Calciner were successfully measured using modifications to standard EPA SW-846 methods
for measuring hazardous organic and metal emissions. The primary focus of the test program was to
demonstrate the feasibility of modifying standard EPA offgas sampling methods for use on an offgas stream
containing elevated levels of nitrix oxides (NOx) primarily nitrogen dioxide (NO2) Modifications to sampling
methods for semi-volatile organic compounds, polycyclic aromatic hydrocarbons, dioxins and furans,
polychlorinated biphenyls, volatile organic compounds, hydrochloric acid, chlorine, total fluorides, paniculate
mater, metals including mercury, and total organic emissions were evaluated. Modifications were made to these
methods to (1) mitigate interference from high NOx, and (2) protect workers from exposure to radioactivity and
toxic offgas during sample collection.

WM Descriptor(s): environmental management; id-hlw-101 high-level waste treatment
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Principal Investigator(s): Organization Performing the work:
none, Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental Idaho Falls ID 83401

Laboratory, Idaho Falls, ID
Idaho Falls ID
83401

Other Investigators: Organization Type:
Other

Program Duration: From: Not provided To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000081

USA20000054

Title:
Test Reactor Area 604 Stack Monitor: 99GPP DWM(L)

Title in Original Language: Topic Code(s):

Abstract:

To replace the outdated sampling equipment for the Test Reactor Area 604 exhaust stack and to design and
install updated equipment and probe compliant with the ANSI 13.1 Standard as required by the 'National
Emmissions Standards for Hazardous Air Pollutants' (NESHAP, 40 CFR Part 61) in its Subpart H. Emissions
from the stack are generated from multi-programmatic activites in the laboratories: critical research on
Environmental Restoration and Waste Management, measurements for safeguards and security, experiments in
the Work For Others program, and wide variety of chemical and radioactive sample, analyses, and
measurements. Emissions from the stack require periodic monitoring.

WM Descriptor(s): environmental management; id-oim-101 site-wide landlord operations

Principal Investigator(s): Organization Performing the work:
Mullen, Charles C. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3670

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3670

Other Investigators: Organization Type:
Other

Program Duration: From: 03/10/1999 To: 03/16/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000083

USA20000055
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Title:
Mixed Waste Focus Area Technical Support for Debris Product Line

Title in Original Language: Topic Code(s):

Abstract:

Task A. NON-DESTRUCTIVE CONTAINERIZED TRU WASTE EXAMINATION/ASSAY This task will
continue efforts to integrate non-destructive examination/non-destructive assay characterization technologies,
such as the Waste Inspection Tomography (WIT) and Active Passive Neutron Examination and Assay
(APNEA) trailers. The program shall collaborate with Mississippi State University (MSU) through the
Diagnostic Instrumentation and Analysis Laboratory program, as needed, to continue intelligent measurement
integration development. Task B. ROBOTIC REMOVAL OF NON-COMPLIANT ARTICLES FROM
WASTE DRUMS This effort will coordinate testing of automated Resource Conservation and Recovery Act
(RCRA) inspection vehicles that can provide accurate, real-time, cost effective inspection of radioactive waste
container storage facilities in the Department of Energy complex. Several systems have been developed in
laboratories, but have not been tested nor deployed at a storage facility. This effort will coordinate testing of
two of these systems, with Department of Energy facilities serving as test beds, to determine the feasibility of
full implementation. Task C: FLAMMABLE GAS HEADSPACE MEASUREMENTS IN THE TRUPACT-II
Contact handled (CH) wastes shipped using TRUPACT-II cannot exceed the wattage (decay heat limits set forth
in the TRUPACT-II Safety Analysis Report). The current container wattage limits were established by
combining worst-case G values (measures of flammable gas generation potential) with the maximum allowable
flammable gas generation rates. This task will focus on an alternative to using these G values by sampling the
waste containers headspace for flammable gases, calculating the flammable gas generation rate, and comparing
the rate to existing allowable flammable gas generation rate limits. Task D: PLASMA HEARTH PROCESS
PROGRAM INTERIM FUNDING TO NON-RADIOACTIVE PILOT SCALE (NPS) At the end of FY-97, the
coordinated Plasma Hearth Process project was divided into Radioactive Bench Scale and NPS projects. Task
G: LABORATORY/INDUSTRY PERFORMANCE DEMONSTRATION TESTS To facilitate the conduct of
a full scale technology evaluation of mobile nondestructive (NDA) assay technology in terms of performance
for characterization of contact handled transuranic waste, a set of well defined surrogate waste drums are
required. The surrogate waste drums simulate the gamma and neutron transmission environment of the average
waste drum in a selected waste stream or form. The advantage offered by surrogate waste drums is that these
drums can be accurately loaded with fissile, alpha-n, and other species to precisely evaluate an analysis
system*s ability to make accurate measurements, quantify measurement bias and determine measurement
uncertainties. Three surrogate waste drums will be prepared representing pyrochemical salts, organic sludge,
and cemented filter waste forms. These new drums will replace or extend existing Idaho National Engineering
and Environmental Laboratory surrogate and PDP drums. To insure that participants receive an unbiased
analysis of their results, an independent NDA peer team will be created to provide program oversight. The team
is to be populated with individuals recognized as being experts in the field of NDA and familiar with waste
assay. The team will be responsible for over sight of the activities to insure that the test plan is executed. The
team will review participant supplied data and recommend modifications to the data analysis and presentation.
Finally, the team will be responsible for reviewing the Idaho National Engineering and Environmental
Laboratory*s analysis of participant performance. Further, the team will provide recommendations concerning
existence of technology gaps and need for future technology development.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Mcllwain, Michael E. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210

Other Investigators: Organization Type:
Other

USA20000055 - USA20000055



123 United States of America

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000084

USA20000056

Title:
External and Regulatory National Technical Program

Title in Original Language: Topic Code(s):

Abstract:

The focus of this scope of work is the External and Regulatory Processes of the Mixed Waste Focus Area
(MWFA). The scope addresses two main entities within the External & Regulatory program, the regulatory
compliance associated with the development of Mixed Waste Low Level technologies and the tribal and public
concerns and involvement. The following is a more detailed description of these tasks. Al: Regulatory
Programs - Proactively participate in development of proposed regulations and rule makings that affect Mixed
Waste characterization, treatment and disposal. Regulators will be engaged early in the technology development
process and will participate in defining requirements and strategies for technology development. A2: Tribal and
Public Involvement - Assure affected Tribes and members of the public are informed of an involved in MWFA
activities and key decisions; ensure MWFA technical products are viable to affected Tribes and members of the
public; ensure MWFA technical review products address Tribal and public viability; develop MWFA
communication products that inform affected Tribes and the public of MWFA activities and address their needs
and concerns. Safety and risk issues are the main concern associated with technology development.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Scott, Roger L Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3875

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3875

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000085

USA20000057

Title:
Fuel Storage Canals and Associated Facilities Decontamination and Decommissioning Large Scale
Demonstration and Deployment Project

Title in Original Language: Topic Code(s):
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Abstract:

The Idaho National Engineering and Environmental Laboratory (INEEL) Fuel Storage Canals and Underwater
and Underground Facilities Large Scale Demonstration and Deployment Project will integrate expertise from
the Department of Energy (DOE), industries, universities, and the international community in the deployment of
new or innovative technologies into decontamination and decommissioning (D&D) activities. Three INEEL
facilities will be used in this demonstration project. Included are underwater reactors Advanced Reactivity
Measurement Facility (ARMF) and Coupled Fast Reactivity Measurement Facility (CFRMF) in the canal at
Test Reactor Area (TRA) 660 building, the TRA Filter Pit System (Buildings 655, 704, 705, 706, 755) which
are located in underground restricted entry pits, and the Initial Engine Test (IET) Control Room at Test Area
North (TAN) 620. The Large Scale Demonstration and Deployment Project will identify improved
technologies for inspecting, characterizing, decontaminating, and dismantlement of these facilities and
demonstrate the improved technologies alongside the baseline technologies normally used in conventional D&D
work. Performance indicators such as requirements, cost, effectiveness, implementation, worker exposure, and
secondary waste generation will be measured and summarized for each technology demonstrated. This
Integrated Contractor (IC) team of experts will then provide assistance in placing these technologies into service
outside this project.Task A: Technology Deployment Objective: Identify INEEL needs and new technologies
that can potentially satisfy those needs. Screen and evaluate the potential technologies and select 16-18
technologies for demonstration at selected facilities at the INEEL. Demonstrate new technologies side by side
with the existing baseline technologiesTask B: Data Management Objective: Perform project management
functions and prepare a project management plan. Develop a home page with Internet access. Prepare test
plans, collect data, perform a cost benefit analysis in support of one page fact sheets for each technology
demonstrated. Archive these reports at Florida International University.Task C: Technology Demonstration
Objective: Coordinate the demonstration activities with the facility managers, Environment, Safety and Quality
Personnel, and regulators. Prepare baseline estimates, inspect and characterize the D&D facilities, and make
necessary arrangements to obtain the new technologies and get them deployed at the facility. Demobilize the
new technologies and make arrangements for them to leave the site or for storage. Provide necessary supplies
and utilities to support the new technologies.Task D: Stakeholder Involvement Objective: Enable public
awareness and communications. Inform the public, the government and private industry of progress and
benefits achieved.Task E: Technology Transfer Objective: Identify baseline technologies within the Integrated
Contractor Team's areas of expertise and recommend new and innovative technologies to improve on the
baselines.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Whitmill, Larry Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3765

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3765

Other Investigators: Organization Type:
Other

Program Duration: From: 05/01/1998 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000086

USA20000058

USA20000057 - USA20000057



125 United States of America

Title:

Environmental Management Technology Applications Mission Development

Title in Original Language: Topic Code(s):

Abstract:

The Environmental Management (EM) Technology Application Mission is envisioned to be the next generation
EM-50 technology solution provider for EM operations and as such is being developed and designed to ensure
the success of EM operations by providing expert Department of Energy (DOE) complex wide engineering and
technical services that will: 1) identify systems/process problems and support the development and
implementation of preventive and mitigative measures in cooperation with DOE site operations, 2) provide
expert engineering/scientific support and test facilities to solve systems and process problems that occur during
implementation and operations, and 3) support system and process performance improvement opportunities that
will arise as the DOE cleanup effort and technology base advances.The EM Technology Applications Mission
is being developed and designed to provide complex-wide engineering and scientific services to successfully
implement cleanup process technology in EM operations, including maximizing the effectiveness of
privatization. Though waste management strategies being developed and implemented through 2006 Plans and
EM Integration will yield a general integrated complex-wide processing network, site-specific plans can be
easily upset by failures of hardware systems and unit operations components as well as regulatory and
stakeholder issues. Core technologies are being selected for future implementation without analysis of the
necessary modifications that will be required for process implementation. The primary thrust of the program
should be viewed as an investment against the failure of critical cleanup mission assumptions. The program will
provide technical support services to EM operations, providing the technical and engineering bases necessary to
allow Waste Management, Environmental Restoration, and Decommissioning and Decontamination program
managers to exploit new technology and to knowledgeably implement their plans. Where new or unproven
technologies are to be implemented, the program will work collaboratively with site operations/contracting
personnel to develop specific performance requirements, which will then be evaluated against known options, or
distributed to industry, DOE laboratories, and universities, to solicit proposals. If additional engineering is
warranted, the organization best qualified and equipped to redesign, modify, or test system components will be
identified. Decades of DOE experience with low-level, high activity, and transuranic wastes have built a
substantial knowledge base on the demands of working in a radioactive environment. Processes designed to
meet OSHA and Environmental Protection Agency requirements must typically be more readily maintained,
simple to control, reliable, inherently safe, corrosion resistant, and readily decontaminated to operate within
DOE or Nuclear Regulatory Commission guidelines. Engineering analysis of the technology and collaboration
with industry are the most obvious solutions to many concerns, but where necessary, applied scientific and
engineering development and adaption will be commissioned to refine processes and equipment and to develop
performance data.This program will work with site personnel to evaluate weaknesses or unknowns in a
proposed system and develop a strategy to establish the knowledge on which to base a decision for deployment
at that site or group of sites. The program mission is then to carry-out validation, development, verification, and
identify any remaining engineering adaptation to provide sufficient information for DOE Program Managers to
proceed confidently with implementation.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Connolly, Michael J. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3875

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3875

Other Investigators: Organization Type:
Other

Program Duration: From: 02/01/1998 To: 09/30/1999

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000087

USA20000059

Title:
Integrated Decontamination and Decommissioning

Title in Original Language: Topic Code(s):

Abstract:

The goal of the Accelerated Site Technology Deployment (ASTD) Integrated Decontamination and
Decommissioning (ID&D) project is to deploy innovative, proven technologies to improve D&D Operations
and establish them as the new baseline. The project is a team effort among the INEEL, FEMP, and ANL-
E.Nine technologies were deployed at numerous locations at three DOE sites, resulting in a cost savings of
$663K in FY99. At all three locations, the improved technologies are becoming the new baseline, and their use
will result in cost and schedule reductions during D&D Operations in out-years. Using the ASTD ID&D
technologies is estimated to save $14.1M on INEEL D&D projects over the next ten years.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Smith, Ann Marie Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3750

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3750

Other Investigators: Organization Type:
Other

Program Duration: From: 04/01/1998 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000088

USA20000060

Title:
Deployment of Transuranic (TRU) Solutions

Title in Original Language: Topic Code(s):

Abstract:

This Technical Task Plan (TTP) will support development and deployment of solutions for transportating
transuranic wastes. Development, demonstration, and deployment activities will include the optimization of a
matrix to deploy gas getters in waste drums, evaluate and deploy transportation solutions such as filters and
alternative packaging materials to minimize the impact of hydrogen gas on transportation, and evaluate effects
of gamma radiation on hydrogen gas generation.
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WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Connolly, Michael Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3710

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3710

Other Investigators: Organization Type:
Other

Program Duration: From: 05/01/1999 To: 12/31/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000089

USA20000061

Title:
High Level Waste New Facilities Planning

Title in Original Language: Topic Code(s):

Abstract:

The purpose of these project planning related activities is to implement those construction projects required to
build/modify those high level waste storage and treatment facilities at the Idaho Chemical Processing Plant. The
project related activities include: the New Waste Calcining Facility Processing Modifications for sodium-
bearing waste, Waste Separations Feasibility Studies, Alternative Feasibility Studies, and Privatization
Feasibility Studies.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
Valentine, Jim Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3211

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3211

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000090
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Title:
High Level Waste Technology Development

Title in Original Language: Topic Code(s):

Abstract:

Support the development of improved or alternative calcination processes for the sodium-bearing waste
contained in the Idaho Chemical Processing Plant tank farm, the radioactive liquid waste minimization effort,
development of technology for treatment of calcine for ultimate disposal, strategic planning, Environmental
Impact Statement support, and facility and administrative support for these activities.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
Valentine, Jim Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3211

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3211

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000091

USA20000063

Title:
Managing Low-Level Radioactive Waste Disposal Capacity

Title in Original Language: Topic Code(s):

Abstract:

The National Low-Level Waste Management Program fulfills a Department of Energy statutory obligation to
provide technical and financial assistance to states and compact regions in establishing new commercial low-
level radioactive waste disposal capacity. The Program includes related additional statutory obligations (e.g.,
reports to Congress and greater-than-Class C low-level waste management) and ancillary administrative support
functions.

WM Descriptor(s): environmental management; waste management (non-defense)

Principal Investigator(s): Organization Performing the work:
Birk, Sandra M. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2420

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2420

Other Investigators: Organization Type:
Other
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Program Duration: From: 10/01/1996 To: 09/30/2006

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000092

USA20000064

Title:
International Environmental Safety Program

Title in Original Language: Topic Code(s):

Abstract:

The goals of the International Centers for Environmental Safety are to provide remedies for the environmental
impacts of nuclear activities in the defense and power production sectors in efficient, environmentally
acceptable, and cost effective ways by: 1) using the experience and knowledge of United States and Russian
scientists and engineers; 2) jointly developing, and validating environmental technologies and systems in a cost
effective manner; 3) ensuring coordination of internal and bilaterial nuclear-related environmental activities
with multilateral and international initiatives; 4) cooperating with other countries that may wish to participate in
the work of the Centers or that have environmental problems that could benefit from the involvement with the
Centers; 5) supporting the collection, preservation, analysis, and open exchange of environmental safety
technologies and data. The Center provides coordination and support for U.S. government sponsored programs,
as well as access to scientifc and engineering resources to plan, initiate, and execute sponsored programs, both
within the Russian Federation and the U.S.Area of Activities:Nuclear Waste ManagementSpent Nuclear Fuel
Issues (including repositories)Cleanup of Nuclear Sites (D&D, air, water, and soil remediation)Radiation
ProtectionRisk AnalysisEnvironmental Impact AssessmentsEmergency Preparedness and PlanningEmergency
ExercisesMedical and Biophysical AssessmentTrainingCooperative Researchlnternational Studies and
CoordinationCommercializationTechnology Transfer

WM Descriptor(s): international nuclear safety; nonproliferation and national security

Principal Investigator(s): Organization Performing the work:
Modro, S. M. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID

Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3890
Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3890

Other Investigators: Organization Type:
Other

Program Duration: From: 06/01/1999 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Nonproliferation and National Security (NN) none

Recent publication info:
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Title:
Dry Transfer System Demo Project

Title in Original Language: Topic Code(s):

Abstract:

Demonstrate features of a system designed to transfer simple, bare spent fuel assemblies (commercial) from a
top-loading transfer cask to a dry-storage canister in a transportation overpack. The project consists of final
design, procurement, installation, demonstration, disassembly, and shipment of the selected equipment to a
Department of Energy Office of Civilian Radioactive Waste Management designated customer.

WM Descriptor(s): dry storage shipping/storage cask demons; radioactive waste management

Principal Investigator(s): Organization Performing the work:
Christensen, Max R. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-9208

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-9208

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 01/31/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Civilian Radioactive Waste Management none
(RW)

Recent publication info:

US0000094

USA20000066

Title:

Resource Conservation and Recovery Act Metals-Non-Destructive Assay

Title in Original Language: Topic Code(s):

Abstract:

The purpose of this project is to support technology development of a Prompt Gamma Neutron Activation
Assay technology for nondestructive assay of Resource Conservation and Recovery Act metals in contact
handled, mixed low level and mixed-transuranic wastes. This instrument development effort is supported by
Industrial Programs originating at the Federal Energy Technology Centers. To properly test, evaluate, and
calibrate instruments of this type, realistic surrogate waste durms are required. The role of this project is to
fabricate these surrogate waste drums and to provide technical information on performance requirements.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Mcllwain, Michael E. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210
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Other Investigators: Organization Type:
Other

Program Duration: From: 08/01/1996 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000095

USA20000067

Title:
Material Handling Technology Development

Title in Original Language: Topic Code(s):

Abstract:

The Mixed Waste Focus Area in conjunction with the Robotics Technology Development Program is
developing a system to open drummed wastes, gain access to the waste through the liner, remove non-compliant
items, and repackage waste to meet Waste Isolation Pilot Plant acceptance criteria. The system is being
designed in a modular format to allow individual modules to be used at additional sites and also to allow for an
easier transition to a completely remote application. The system is composed of a drum and liner opener, a
sorting module, repackaging station and integrating hardware.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Wadsworth, Derek C. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2220

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2220

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000096

USA20000068

Title:
Material Handling Technology Development

Title in Original Language: Topic Code(s):

Abstract:

This project supports the development of a Remote, Modular Waste Conditioning System. The system will open
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55-gallon drums of waste, remove any non-compliant items, verify the waste contents, and repackage the waste
into containers accepted by the Waste Isolation Pilot Plant.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Wadsworth, Derek C. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2220

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2220

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000097

USA20000069

Title:
Characterization-Remote Handled Wastes

Title in Original Language: Topic Code(s):

Abstract:

The objective of this task is to demonstrate candidate nondestructive assay techniques for the characterization of
remote-handled transuranic waste in support of transportation to and disposal at the Waste Isolation Pilot Plant.
The techniques will be demonstrated on a test matrix for an existing debris waste stream, Content Code 104/107.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Mcllwain, Michael E. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000098

USA20000070
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Title:
Transuranic Transportation

Title in Original Language: Topic Code(s):

Abstract:

The objective of this task is to provide gas generation data for a remote-handled (RH) Transuranic (TRU)
debris waste stream, Content Code 104/107, This information will be used to support an overall Mixed Waste
Focus Area (MWFA) program to develop a specific gas generation model for RH-TRU waste. It is anticipated
that the results from the test, combined with controlled laboratory testing and contact-handled matrix depletion
study results, will provide a more realistic gas generation model that will enable more waste to be shipped
directly for disposal at the Waste Isolation Pilot Plant (WIPP) without costly characterization and/or
repackaging. This work is a continuation of fiscal year 1997 activities and will provide technical direction for
test matrix preparation, matrix characterization, gas sampling, and laboratory analysis; which are being
performed at Argonne National Laboratory-East (ANL-E) via TTP CH-23MW-52. This work package will also
provide for the preparation of a final test report to document and evaluate the results.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Mcllwain, Mike Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000099

USA20000071

Title:
Department of Energy Laboratory/Industry Nondestructive Assay Performance Demonstration

Title in Original Language: Topic Code(s):

Abstract:

The purpose of this project is to perform testing to determine capabilities of operational nondestructive assay
equipment, either commercial or under government control. A formal test plan will be followed to examine the
capabilities of these systems relative to measurement accuracy, sensitivity, uncertainty, and bias. To examine
the performance of these systems both surrogate and actual waste produced at Rocky Flats will be used. The
Waste Isolation Pilot Plant Waste Acceptance Criteria will be used to determine the requirements for waste
shipments. Various organizations within in the Department of Energy and at all sites holding transuranic waste
need to understand the capabilities that exist related to waste characterization so that waste drums can be
shipped to the Waste Isolation Pilot Plant based on the developed schedule. Additionally, Department of
Energy Office of Science and Technology has significant funds identified for investment in waste
characterization technology. If through testing existing technology, it can be determined that adequate
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technologies already exist to perform these assays to requirements, additional investment is not required and the
identified investment can be redirected to other topics. Additionally, even if these tests do not prove that the
capability is fully provided, results will indicate those waste forms and technology development issues where
additional investments are required.The candidates will be located through the Commerce Business Daily
announcement system. They will be screened and provided information on what is required to conduct this
demonstration. All participants will assay the same real and surrogate drums to provide the reviewers the data
to compare the systems on a waste stream basis.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Mcllwain, Michael E. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000100

USA20000072

Title:

Encapsulation of Mixed Waste Salts and/or Final Disposal-Transuranic and Low Level Waste

Title in Original Language: Topic Code(s):

Abstract:

This project is designed to demonstrate the encapsulation of mixed waste solids from the Department of Energy
(DOE) Complex for creating a final waste form suitable for disposal. The encapsulation material is a
proprietary polysiloxane material developed by Orbit Technologies for application at the Chernobyl plant. The
initial objective was to establish that surrogate waste forms meet Toxic Characteristic Leach Procedure Testing
(TCLP) and a variety of durability test protocols. The technology was shown to have a positive proof of
principle in that the waste form passed TCLP, Department of Transportation Oxidizer and a variety of durability
testing during FY-97 testing. The project was completely rescoped to examine application of the polysiloxane
encapsulation process for mixed waste materials other than salts including Waste Experimental Reduction
Facility flyash and the low level fraction of the Idaho National Engineering and Environmental Laboratory
calcined waste. In addition, a new mixed waste salt customer in the DOE complex is being sought. The project
was originally scoped to perform a treatability study on the pad-A salt; however, the material at pad-A is now
considered disposed and there is no customer support. Therefore the project will focus on other salts in the DOE
complex, mixed waste flyash, and calcined material.

WM Descriptor(s): environmental management; treatment and remediation technology sys
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Principal Investigator(s): Organization Performing the work:
Loomis, Guy Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3710

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3710

Other Investigators: Organization Type:
Other

Program Duration: From: 02/01/1997 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000101

USA20000073

Title:
High Temperature Condensed Phase Mass Spectrometric Analysis

Title in Original Language: Topic Code(s):

Abstract:

This program was funded to develop a mass spectrometer that permits the analysis of materials from room
temperature to 1700C. The analysis includes measurement of surface, bulk and vapor species. It is designed to
provide insights to be developed into the chemical nature of materials at high temperatures, in particular waste
forms such as glasses and ceramics.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Delmore, James Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2208

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2208

Other Investigators: Organization Type:
Other

Program Duration: From: 08/01/1997 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000102

USA20000074

Title:
Source Term Remediation/Process Control and Monitoring
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Title in Original Language: Topic Code(s):

Abstract:

TASK A: Demonstrate Portable Selective Hot Spot Remediation System Develop requirements for a Hot Spot
Removal System by integrating data from currently available and emerging characterization technologies onto
an appropriate retrieval platform, and developing methods to present characterization information in a manner
that effectively guides remediation activities.TASK B: Dig Face Characterization (DFC) System Demonstrate
the DFC technology at a radioactively contaminated site. The objectives are to provide near real-time
characterization of contamination and potential hazards for a landfill removal action and to reduce remediation
costs associated with radioactive and hazardous waste removal actions through improved excavation
productivity and reduced sampling and analysis costs.TASK C: Deployment Sector Technical Integration
Provide technical integration support to the Subsurface Contaminant Focus Area (SCFA) by enhancing the
product line technology portfolio through the application of various kinds of technical expertise. The
deliverable is a system that provides quantified technology investment benefit information, user access to
technical and regulatory requirements and site characterization information, identifies technology gaps, and
recommends technology investments that are traceable, supportable, and defendable.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Kostelnik, Kevin Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3710

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3710

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000103

USA20000075

Title:
Idaho National Engineering & Environmental Laboratory Immobilization

Title in Original Language: Topic Code(s):

Abstract:

Subtask A: Waste Loading Improvements in High and Low Activity Glasses.The funding identified for this
task provides resource needed for INEEL participation in developing high activity waste (HAW) vitrifying
formulations and resulting data acquisition. It is practical to apply expertise from throughout the complex to
define vitrifying compositions for the high activity waste and to expand existing databases in order to enhance
the capability of established immobilization models. Subtask B. Process for INEEL High Activity Waste
(HAW) Immob ilizationA technology for developing vitrifying formulations for high level waste (HLW) is
being pursued at the Idaho Nuclear Technology & Engineering Center (INTEC). A pilot plant melter has
been built and is being used to investigate melter issues related to vitrifying INTEC zirconia caline, alumina
calcine, and sodium-bearing waste. One important issue is understanding melter corrosion and selecting
appropriate materials of construction for a full-scale production melter. The main objective is to study
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corrosion phenomena through the pilot plant melter program. In addition, mathematical relationships between
vitrifying waste and materials of corrosion will be developed for each major melter feed. Other objectives for
this task continue to be developed under the direction of the Tanks Focus Area, and in coordination with Pacific
Northwest National Laboratory collaboration.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Musick, Chris Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-5218

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-5218

Other Investigators: Organization Type:
Other

Program Duration: From: 07/01/1997 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000104

USA20000076

Title:
Modular Waste Conditioning System

Title in Original Language: Topic Code(s):

Abstract:

This project supports the development of a Remote, Modular Waste Conditioning System. The system will
open 55-gallon drums of waste, remove any non-compliant items, verify the waste contents, and repackage the
waste into containers accepted by the Waste Isolation Pilot Plant.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Wadsworth, Derek C. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2220

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2220

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000105
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USA20000077

Title:

Characterization of Remote-Handled Waste Using a Multidetector Assay System

Title in Original Language: Topic Code(s):

Abstract:

The multidetector assay system is a new approach to the nondestructive analysis of fissile and other radioactive
materials. It uses large multi-type detector arrays, fast electronics, high-speed data acquisition, real-time
analysis, and archival mass storage methods to characterize remote handled transuranic waste and spent nuclear
fuel. No special calibration standards or a prior knowledge is required. Conventional methods of quantifying
fissile material are hindered by extended source size, radiation attenuation, high backgrounds, and non-fissile
radioactive material. By means of induced fission, very fast coincidence methods, and analysis software, the
multidetector assay system compensates for these interferences. The system will characterize waste for fissile
mass, radiation source term, fissile isotopic content, and uranium enrichment. These data can be applied to
information needs in transportation, storage and disposal.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:

Cole, Jerald D. Idaho National Engineering and Environmental Laboratory,
Idaho Falls, ID

Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2114
Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2114

Other Investigators: Organization Type:

Other

Program Duration: From: 04/01/1999 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000106

USA20000078

Title:

Gamma Spectroscopy Combined With Acceptable Knowledge Demonstration Project

Title in Original Language: Topic Code(s):

Abstract:

The purpose of this project is to support the demonstration of a technique for nondestructive assay of remote
handled, mixed wastes where considerable knowledge of the composition of radioactive species in the waste are
well known. Technique to be evaluated for feasibility includes Gamma Spectroscopy combined with
Acceptable Knowledge. Although there have been successful demonstrations of passive/active neutron
interrogation for contact handled wastes, special techniques are required for assay of remote handled wastes due
to the higher radiation levels and different isotopic proportions. An appropriate waste characterization method
is needed to certify waste for shipment of the Waste Isolation Pilot Plant.

WM Descriptor(s): environmental management; treatment and remediation technology sys
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Principal Investigator(s): Organization Performing the work:
Mcllwain, Michael E. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2210

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2210

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000107

USA20000079

Title:
Expert System Development

Title in Original Language: Topic Code(s):

Abstract:

The purpose of this project is to support waste characterization activities associated with shipment of
transuranic contaminated waste. To ship transuranic waste to the Waste Isolation Pilot Plant, all
characterization data, as required by the waste acceptance criteria, must be technically validated. Currently,
these data validation activities are extremely labor intensive and result in considerable expense to waste
disposal actions. During prior year activities, an expert system technique was developed to perform data
reviews associated with the validation. The planned activities will produce a part of the required quality
assurance documentation. The Software Requirements Specification document will support implementation of
the expert system at the Idaho National Engineering and Environmental Laboratory.
WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Becker, Greg K. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2114

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2114

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000108
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USA20000080

Title:
Low-Cost Deactivation and Decommissioning System

Title in Original Language: Topic Code(s):

Abstract:

The Idaho National Engineering and Environmental Laboratory (INEEL) will develop and deploy a low cost
Deactivation and Decommissioning (D&D) system based upon the commercially available Brokk system and
the remote operator console developed by Oak Ridge National Laboratory (ORNL). During 1999 INEEL
established an interface with the Idaho Accelerated Site Technology Development project which used a
standard Brokk system. A plan was established to integrate the ORNL compact remote operator console with
the Brokk to allow true remote operation capabilities.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Anderson, Matthew O Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-2220

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-2220

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1999 To: 09/29/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000109

USA20000081

Title:
Site Development of Deployment Plans

Title in Original Language: Topic Code(s):

Abstract:

This program consists of applying four deployment technologies at various sites on the Idaho National
Engineering and Environmental Laboratory with the intent that the data gathered will allow for future
deployments at other sites within the complex. The four technologies systems to be deployed are 1)
Bioremediation and Natural Attenuation for In Situ Restoration of Chloroethylene-Contaminated Groundwater,
2) In Situ Sampling of Trichloroethylene at Test Area North, 3) Monitoring and Verification of Tank In Situ
Vitrification, and 4) Subsurface Disposal Area Integrated Geophysical Debris Characterization System.
WM Descriptor(s): environmental management; treatment and remediation technology sys
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Principal Investigator(s): Organization Performing the work:
Herzog, James H. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3710

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3710

Other Investigators: Organization Type:
Other

Program Duration: From: 06/01/1999 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000110

USA20000082

Title:
High Level Waste Pre Treatment

Title in Original Language: Topic Code(s):

Abstract:

Emissions from the Calciner were successfully measured using modifications to standard EPA SW-846 methods
for measuring hazardous organic and metal emissions. The primary focus of the test program was to
demonstrate the feasibility of modifying standard EPA offgas sampling methods for use on an offgas stream
containing elevated levels of nitrix oxides (NOx) primarily nitrogen dioxide (NO2) Modifications to sampling
methods for semi-volatile organic compounds, polycyclic aromatic hydrocarbons, dioxins and furans,
polychlorinated biphenyls, volatile organic compounds, hydrochloric acid, chlorine, total fluorides, paniculate
mater, metals including mercury, and total organic emissions were evaluated. Modifications were made to these
methods to (1) mitigate interference from high NOx, and (2) protect workers from exposure to radioactivity and
toxic offgas during sample collection. A review paper on air pollutant control systems for radioactive waste
thermal treatment processes, including waste thermal treatment processes, including waste melters, evaporators,
and denitrators was issued. Evaluation of mercury removal technologies for INTEC HLW/SBW were
conducted and a report issued. Technologies evaluated included carbon adsorption for offgas mercury removal,
and electrochemical reduction for aqueous mercury removal. A theoretical evaluation of offgas reburning for
joint NOx/PIC control from HLW treatment processes was performed.

WM Descriptor(s): environmental management; id-hlw-101 high-level waste treatment

Principal Investigator(s): Organization Performing the work:
Croson, Diane Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-3340

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3340

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1999 To: Not provided

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000111

USA20000083

Title:
High Level Waste Treatment & Storage

Title in Original Language: Topic Code(s):

Abstract:

One research objective is to develop and qualify processes to grout the low-level waste at the Idaho Nuclear
Technology and Engineering Center (INTEC) either from newly generated low-level waste or derived from the
stored high-level calcine and sodium-bearing liquid waste.Research efforts included: Evaluate Savannah
River's reducing grout formulation for applicability to process residual heels in the tank farm vessels and
develop grout formulations for cesium separated sodium-bearing waste and newly generated liquid
waste.Actinide (U, Pu, Am) separation flowsheets were developed for treatment of radioactive tank waste using
the TRUEX solvent extraction process. Strontium separation flowsheets were developed for treatment of
radioactive tank waste using the SREX solvent extraction process.Cesium separation using inorganic ion
exchange materials (ammonium molybdophosphate-polyacrylonitrile (AMP-PAN) and crystalline silicotitanate
(CST)) were tested for treatment of radioactive tank waste.The three separation unit operations were tested in an
integrated manner, with the effluent from one process becoming the feed to the next process. This testing was
performed for extended time (80 hrs) to study potential buildup of ions in the three processes. The three
processes were tested in an integrated manner in the order AMP-PAN, TRUEX and SREX using simulated
waste and the test repeated using small amounts (1.3 L) of actual tank waste.

WM Descriptor(s): environmental management; id-hlw-103 hlw treatment and storage

Principal Investigator(s): Organization Performing the work:
Rindflesch, James Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-5218

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-5218

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1993 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000112

USA20000084

Title:
Closure and Stabilization

Title in Original Language: Topic Code(s):
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Abstract:

A mock-up tank bottom was built to actual size to replicate the properties of a full size 300,000 gallon HLW
tank. Simulated cooling coils were included. This simulation was employed in a demonstration, using grout
formulations to push a simulated tank heel toward suction jets, demonstrating a possible path forward to tank
closure.

WM Descriptor(s): environmental management; id-hlw-105 closure and stabilization act

Principal Investigator(s): Organization Performing the work:
Rindflesch, James A. Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-5218

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-5218

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1999 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000113

USA20000085

Title:
National Spent Nuclear Fuel Program

Title in Original Language: Topic Code(s):

Abstract:

Multi Detector Analysis System - Develop prototype non-geometry specific nondestructive assay capability for
spent nuclear fuel to provide information on total fissile mass, fissile isotope inventory, specific fission product
inventories, and radiological source term. Release Rate Testing Program - Develop and verify data for
radionuclide release rate from SNF in repository and interim storage conditions. Materials Analysis - Develop
and make available material performance data under simulated repository and interim storage conditions when
such data is not developed. Also develop new forms of insoluble neutron poisons that could be used as integral
materials of construction for SNF packages. Remote Welding Development - Develop and prototype the
capability to perform remote can/canister closure welding and inspection for use in seal-welding DOE SNF
canisters. Chemical Reactivity Analysis - Perform laboratory studies to measure kinetic data for the oxidation of
uranium hyrdride on both newly generated and well aged materials. DOE SNF Transportation System - Develop
a prototype standard transportation cask and system for the movement of DOE-EM SNF to the national
repository. DOE Standard Canister - Design a prototype standardized canister for the packaging of DOE SNF
and perform required physical testing to validate the prototype design. Safeguards and Security - Develop new
techniques to quantify attractiveness levels for lightly irradiated materials. Criticality Modeling - Perform
experiments to develop benchmarks for criticality analysis of a silicon moderated reaction system.

WM Descriptor(s): environmental management; id-snf-101 national spent nuclear fuel
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Principal Investigator(s): Organization Performing the work:
Wheatly, Phillip Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental Idaho Falls ID 83415-3135

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3135

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1999 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000114

USA20000086

Title:
Integrated Spent Nuclear Fuel Program

Title in Original Language: Topic Code(s):

Abstract:

The Local Spent Nuclear Fuel Program sponsored effort on the Multi-Detector Analysis System (MDAS). The
MDAS program is being directed by the National Spent Nuclear Fuel Program. The MDAS effort is a method
for non-destructive characterization of spent nuclear fuel to determine fissile content and fission product content
in spent nuclear fuel. MDAS is a leading edge technology being developed by a team of nuclear physicists here
at the INEEL. The system uses a large amount of detectors, both neutron and gamma, to measure the fissions
occuring when bombarding spent nuclear fuel with neutrons. By measuring the energies of the fission products
in the nano second time frame the amount of fissile material and fission product material present in the spent
nuclear fuel can be determined .An instrument for measurement of gamma activity from spent nuclear fuel has
been developed and is in the process of being deployed at the INEEL. This effort is to deploy the instrument
and take initial measurements of spent nuclear fuel being received. The data collected will be used to verify
ORIGEN calculations and to help with verification of receipt of Foreign Research Reactor spent nuclear
fuel.Material actions efforts are underway in spent nuclear fuel to determine the long term effects of basin
sludge when placed into dry sealed storage with spent nuclear fuel. Concerns are the long-term safe interim dry
storage of spent nuclear fuel before it is transferred to the respository. Corrosion coupons are being monitored
using simulated basin sludges as corrosion media. Also efforts are underway to better understand the hydrogen
generated from radiolytic decomposition of water in dry sealed storage and the impact that the released
hydrogen will have on the sealed dry storage conditions for spent nuclear fuel. Conditioning of spent nuclear
fuel to remove epoxy materials is being investigated. Organic epoxy materials are currently not allowed to be
sent to the repository along with the spent nuclear fuel. The epoxy materials must be removed. Currently
investigations involving the burning off of the epoxy at high temperature along with treatment of the off-gas
stream is showing high promise for epoxy treatment. There is an effort to collect the data needed for shipping
spent nuclear fuel from Idaho to the repository and then to qualify the data to meet the requirements of the
repository acceptance criteria. Information on the manufacture, use, storage and modifications to the spent
nuclear fuel is collected, evaluated, and qualified.

WM Descriptor(s): environmental management; id-snf-102 integrated snf program
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Principal Investigator(s): Organization Performing the work:
Wheatly, Phillip Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental Idaho Falls ID 83415-3135

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-3135

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1999 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000115

USA20000087

Title:
Low Level Waste/Mixed Low Level Waste/Other Waste Program

Title in Original Language: Topic Code(s):

Abstract:

1) Chlor-X Analyzer Development for WERF/WROC:Initial development of a table top x-ray flourescence
instrument for determination of total chlorine content in solid waste samples within five minutes was completed
during FY99. The instrument is intended for use as a process control device for mixed low level waste
incinerator feed preparation at the INEEL. Evaluation, validation, and operations applications methods
development activities are ongoing to support operations use mid FY 2000.2) WERF Flyash Stabilization
System DevelopmentDevelopment of a complete system for full scale demonstration of stabilization of flyash
(mixed lo level waste) generated by the WERF incinerator was initiated in FY99. Preliminary design and
stabilization technologies investigations have been performed.The initial technology to be demonstrated is
chemical pretreatment/preconditioning process with final stabilization in a portland cement grout. The initial
system is being developed around a high efficiency double planitary mixer. The INEEL Integrated Waste
Tracking System (IWTS) completed initial development and was placed in use several years ago, but 'continued
development' for continued improvement is ongoing (improved user interface etc.) and work has been done to
extend its applications for ER use etc. The INEEL has completed preconceptual design feasibility studies and
various supporting planning studies for applications development and implementation of air pollution control
systems technologies necessary for WERF emissions control systems improvements needed to meet the EPA's
MACT rule.

WM Descriptor(s): environmental management; id-wm-101 ineel llw/mllw/other waste pro

Principal Investigator(s): Organization Performing the work:
Mousseau, Jeff Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-4142

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-4142

Other Investigators: Organization Type:
Other
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Program Duration: From: 10/01/1999 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000116

USA20000088

Title:

Department of Energy - Albuquerque - Los Alamos National Laboratory 894 CU Services

Title in Original Language: Topic Code(s):

Abstract:

Support assembly and early system operability testing of a vitrification system.

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Heard, Robert Idaho National Engineering and Environmental Laboratory,

Idaho Falls, ID
Idaho National Engineering and Environmental I d a h o F a l l s I D 83415-4880

Laboratory, Idaho Falls, ID
Idaho Falls ID
83415-4880

Other Investigators: Organization Type:
Other

Program Duration: From: 07/19/1999 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Chief Financial Officer (CR) none

Recent publication info:

US0000117

USA20000089

Title:
Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, LANL performs the following tasks: 1)
Model of the distributions of minerals that impact flow and transport, 2) Mineralogic Support, 3) Hazardous
mineral distributions, 4) Unsaturated/Saturated (UZ/SZ) Hydrologic Tests, 5) Microbial Analysis, 6)
Abstraction/Testing/Updating of UZ/SZ Transport Model, 7) SZ Hydrochemistry, 8) UZ Transport and Lab
Sorption Studies, 9) Thermodynamic Solubility Studies of Product of Np2O5 & NpO2, 10) UZ/SZ Transport
Model Updates, 11) Model the effects of repository-induced thermal alterations on the mineralogy of Yucca
Mountain, 12) Seismic Disturbance Analysis, 13) Criticality Disturb Analysis, 14) Human-Intrusion
Disturbance Analysis, and 15) Thermohydrology Abstraction/Testing.
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WM Descriptor(s): radioactive waste management; waste management system

Principal Investigator(s): Organization Performing the work:
Hirons, Thomas J. Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545
Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM
87545

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000118

USA20000090

Title:
NDA TECH EXCHANGE & IMPLEMENTATION

Title in Original Language: Topic Code(s):

Abstract:

LA-UR-99-6475: Provide a focal point for transfer and dissemination of safeguards measurement technologies
to DOE processing, dismantlement, and storage facilities, and to US companies that provide commercial
measurement systems. Support guidance, assistance, and ad hoc training to assure that technology developed
through the DOE safeguards R&D program is successfully implemented at DOE sites. Current activities include
ongoing support to DOE facilities in meeting I&E audit requirements, such as closure on previously
unmeasured inventories, and on receipts measurements of weapons materials. This is accomplished by quick
support to facilities on request, and by special workshops and information dissemination meetings. In FY 1995,
we began providing support to Oak Ridge Y-12, Hanford, Rocky Flats, and other DOE facilities on IAEA
inspections of excess US weapons materials. We also administer the Neutron Users Group, provide support to
the Fissile Materials Assurance Working Group and the WIPP NDA/NDE Interface Working Group, and
provide information on OSS-developed technology to the Radiation Detection Panel.In FY 1997, we will begin
an on-line database of safeguards reports, Application Notes and Guides, and MC&A training seminar
schedules for the DOE MC&A community. We will provide access to these databases using a World Wide
Web site on the Internet electronic mail system. We will also begin the preparation of an Applications Guide
to neutron multiplicity counting for dissemination to those DOE facilities that have begun to implement this
technique.
WM Descriptor(s): material control & accounting; nonproliferation and national security

Principal Investigator(s): Organization Performing the work:
Scott, Sara Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545

Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM
87545

Other Investigators: Organization Type:
Other
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Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Nonproliferation and National Security (NN) none

Recent publication info:

US0000119

USA20000091

Title:
ACTIVE INTEGRATION PACKAGE

Title in Original Language: Topic Code(s):

Abstract:

LA-UR-99-6475:A major initiative for NN-50 is the CASLE (Center for Applied Science for Law
Enforcement) Project. An additional integral component of the CASLE Project should be an SNM package
monitor. Pedestrian and vehicle portal monitors are established tools for preventing the movement of SNM
across nuclear facility boundaries. The problem is that installing existing SNM pedestrian and vehicle monitors,
as part of the access control station does not address the whole problem. The response of automatic pedestrian
monitors deteriorates dramatically to shielded SNM carried in luggage or packages. The minimum detected
HEU mass for a Category II pedestrian monitor increases significantly with only a small amount of lead
shielding. Further, the collapse of the Former Soviet Union, FSU, has dramatically increased the global threat of
nuclear proliferation. Controlling the movement of nuclear materials is still the most effective nonproliferation
measure. However, since the dissolution of the Soviet Union, monitoring beyond the facility boundary will be
required to deter the proliferation of weapons-usable nuclear material. Thus, installing portal monitors on
international borders, train stations, and airports is becoming a pressing nonproliferation issue. Individually
searching packages and luggage is extremely impractical at train stations, airports, and borders. Even the x-ray
monitors at airports are inadequate because shielded SNM will simply appear as an opaque mass.The best
technique for examining luggage and packages for SNM is the differential die-away technique (DDT),
developed at LANL, which uses a pulsed neutron source to interrogate containers with thermal neutrons. This
technique has been used for over 10 years to certify the levels of transuranic nuclear wastes in waste storage
barrels. The method uses a pulsed flux from a neutron generator to interrogate the container. An array of 3He -
filled neutron proportional counters are used to measure the die-away time of the thermal interrogating flux.
The variation in this die-away time due to the presence of fissile material in the container can detect 1-mg
quantities of fissile material. Although shielding can effect this detection limit, the limit should not exceed a
few grams for the amounts of shielding that can be hand carried. Adapting this technique to package monitoring
would be extremely beneficial to nonproliferation goals. This technique should be developed so it can be an
integral part of SNM detection capability for the CASLE Project.

WM Descriptor(s): material control & accounting; nonproliferation and national security

Principal Investigator(s): Organization Performing the work:
Scott, Sara Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545

Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM
87545

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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USDOE Office of Nonproliferation and National Security (NN) none

Recent publication info:

US0000120

USA20000092

Title:
ACTIVE INTEGRATION MATRIX C

Title in Original Language: Topic Code(s):

Abstract:

LAUR-99-6475: The differential die-away technique (DDT) is an active interrogation method that uses
thermalized neutrons from a 14 MeV pulsed source to irradiate radioactive containers. Prompt neutrons from
induced fissions are detected and thus provide a direct measure of the fissile content of the container. While this
technique is extremely sensitive to fissile material, its accuracy depends on significant corrections to
compensate for the effects of the matrix material. New methods of data acquisition and analysis recently
developed at LANL have improved the overall accuracy of DDT for drum-sized containers. Since these new
techniques decouple the active and passive modes, matrix corrections can be performed on uranium- and/or
plutonium-contaminated waste. The use of large crates for storage of radioactive materials has become common
throughout the DOE complex. Although a few crate-sized DDT units are in existence, the lack of reliable matrix
corrections has resulted in large inaccuracies. The goals of this project are to adapt new matrix correction
techniques and data acquisition methods to the larger crate units and to document assay performance. Improved
matrix corrections will benefit waste characterization efforts and are directly applicable to the smuggling issue
in that they provide necessary data for the detection of concealed SNM in larger containers.

WM Descriptor(s): material control & accounting; nonproliferation and national security

Principal Investigator(s): Organization Performing the work:
Scott, Sara Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545

Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM
87545

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Nonproliferation and National Security (NN) none

Recent publication info:

US0000121

USA20000093

Title:
Actinide Ogranometallic Chemistry

Title in Original Language: Topic Code(s):

Abstract:

LAUR-98-5554; There has been a recent resurgence of interest in understanding the electronic structure of
complexes the actinide elements, and its impact on their chemical properties. This is driven principally by the
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desire to predict their behavior in a variety of applications within the DOE complex, from performance
validation of waste repositories to the design of selective chemical separation methodologies. It has been
suggested that improvement of theoretical treatments will ultimately provide a predictive potential that may
supplant some experimental studies with radioactive materials. The development of more effective theoretical
treatments will require both significant computational resources and experimental data to parameterize models.
Data on the electronic and structural properties of the actinides are largely available from studies of solid state
and aqueous solution species. While these models are most relevant to environmental and aqueous process
conditions, they do not provide a comprehensive set of chemical environments in which to probe characteristics
of metal-ligand bonding. In particular, these species most often contain 'hard' base ligands, such as inorganic
oxoanions, which are less likely to significantly perturb metal-based orbitals in covalent bonding. It is not clear
that aqueous studies provide sufficient information to predict actinide species under novel process conditions
(e.g. molten salt processing or supercritical fluid extraction). The most intriguing evidence of covalency
generally lies in systems employing 'softer', more polarizable ligand sets. In order to assess the validity of
theoretical treatments and insure that chemical behavior is predictable under a wider array of process
conditions, it is important to study this broader range of ligands and their influence on observable chemical
behavior. This program seeks to improve our understanding of the preparation, properties, and reactivity of
complexes of the early actinides. In particular, studies of the nonaqueous coordination and organometallic
chemistry of the early actinides are being carried out to elucidate the influence of coordination environment on
the electronic structure of these elements. Through the synthesis of novel compounds, and the investigation of
their physical and chemical properties, this program provides important new information on the nature of metal-
ligand bonding, and improves our ability to reliably predict chemical behavior in a variety of environments.
These studies reveal important differences in reaction chemistry among the early actinides, and highlight the
unique chemistry these elements display in comparison with metals in the d-transition series. In addition, these
efforts have formed the basis for proposing new chemical approaches to processing and stabilization of
actinides. During the past fiscal year, investigations of the structural chemistry of non-aqueous uranyl alkoxide
complexes have demonstrated that both electronic (i.e. alkoxide vs. aryloxide ligands) and steric factors
contribute to the stability and geometry of the resulting species. Continued investigations of the reactivity of
high-valent, non-oxo containing uranium compounds have revealed that these species are capable of catalyzing
reactions such as the reduction of organic azides to anilines. These reactions represent unique examples wherein
the involvement of metal f-orbitals in bonding is critical to the chemical transformations. Finally, the
completion of facilities for air-sensitive handling of transuranic complexes has permitted investigation of the
coordination chemistry and electrochemistry of homoleptic aryloxide and amide complexes of trivalent
neptunium and plutonium.

WM Descriptor(s): chemical sciences; energy research

Principal Investigator(s): Organization Performing the work:
Burns, Carol Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545
Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM
87545

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1991 To: 07/29/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:

US0000122

USA20000094

USA20000093 - USA20000093



151 United States of America

Title:
Actinide Chemistry in Near-Neutral Solutions

Title in Original Language: Topic Code(s):

Abstract:

LAUR-98-5554; There is a high probability that actinides released to the atmosphere, geosphere, or biosphere
will come into contact with water. Consequently, knowledge of the aqueous solution chemistry of the actinides
is most important in understanding and predicting the fate of these elements in the environment. In general there
is a lack of relevant data on the chemistry of actinides in natural waters since a great deal of actinide chemistry
has historically focused on nuclear fuel reprocessing methodologies in high acid solution. It is only recently that
environmentally relevant actinide solution studies have appeared in the literature to any extent. Natural
groundwaters, seawaters, and brines contain a wide variety of native soluble species that can significantly affect
the chemical and migration behavior of actinide ions through pH changes, redox reactions, and complexation. In
natural waters, the most common inorganic complexing ligands include hydroxide, carbonate, phosphate,
floride, chloride, and sulfate. Because of the relatively high concentrations of hydroxide and carbonate in both
fresh and seawaters, hydrolysis and carbonate complexation are expected to be the most important factors
influencing actinide behaviors in these waters. The purpose of this work is to provide fundamental
physicochemical knowledge pertinent to the behavior of plutonium and other light actinides under
environmental and physiological near-neutral pH conditions, with potential practical applications in the areas of
actinide reprocessing and purification, nuclear waste isolation and storage, remediation of contaminated sites,
and decontamination of man. The lighter actinides (U, Np, Pu, Am, and Cm) constitute a long-term hazard
because of their reasonably long half-lives. The solubilities of the oxides, hydroxides, and colloidal compounds
of U, Np, Pu, Am, and Cm are important in determining an upper limit for the concentration of these elements
under various conditions. Other processes, such as complexation, disproportionation, redox and radiolysis
reactions, also affect the speciation and, consequently, the concentration of actinides in near-neutral solutions.
This past year significant advances were made in the application of molecular studies to environmental
problems. Four oxidation states (III, IV, V, and VI) of Pu may coexist under environmentally relevant
conditions in diverse matrices. This past year we established that the L3 XANES spectra of Pu are primarily
determined by the valence state and the presence or absence of the trans dioxo moiety. Edge energies were
observed to shift progressively to higher energy with increasing valence, with an average 1.68 eV increase per
formal oxidation state. EXAFS studies on the aquo ions were used to determine the number of water molecules
in the inner coordination sphere of Pu. It was also shown that the neptunium(V) cation can be completely
encapsulated by crown ether ligands in aqueous solution. Subsequent studies suggest solvent choice, and water
exchange rates may affect the formation of inner or outer sphere crown ether complexation. In the coming year
we plan to investigate the potential of near IR luminescence as a new diagnostic for actinide speciation.

WM Descriptor(s): chemical sciences; energy research

Principal Investigator(s):

Burns, Carol

Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM
87545

Other Investigators:

Organization Performing the work:
Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM 87545

Organization Type:
Other

Program Duration: From: 10/01/1991 To: 09/23/1998

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000123

Associated Organization(s):

none
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USA20000095

Title:
Actinide Chemistry in Alkaline Radioactive Waste

Title in Original Language: Topic Code(s):

Abstract:

LAUR-98-5554; Highly alkaline radioactive wastes exist in aging tanks at Hanford, Savannah River, INEL,
West Valley, and Oak Ridge; many tanks contain transuranic elements (U, Np, Pu, Am) in quantities of concern
for separation, treatment and disposal. Despite this, actinide solubility and speciation under strongly alkaline
conditions expected in waste tanks and treatment schemes is only poorly understood. Based on research from
the Russian Academy of Sciences, it is clear that highly alkaline conditions can stabilize and solubilize actinide
elements in high oxidation states such as V, VI, and VII. Generally actinides in low oxidation states (III, IV)
tend to undergo hydrolysis and polymerization reactions under mildly alkaline conditions ([OH-] = 1-2 M)
resulting in relatively insoluble precipitates. However, under strongly alkaline conditions ([OH-] = 5-14 M),
actinide elements may be significantly more soluble and have unusual sorption characteristics, causing difficulty
in the ultimate partitioning into high level and low level waste components. The purpose of this work is to
determine the chemical behavior of the light actinides (U, Np, Pu, and Am) under the strongly alkaline
conditions ([OH-] =2-14 M) that are relevant to much of DOE's radioactive wastes. Such fundamental
knowledge is crucial to understanding and predicting actinide solubility, sorption, and phase separation. This
knowledge is essential for the rational design and optimization of chemical separations processes related to
various waste treatment approaches. Speciation information from this project also relates to molecular level
compatibility with the vitrification process. Lastly, many of the high-valent actinide species that predominate
under alkaline conditions have electron configurations (fO, f 1, and f2) that are amenable to emerging quantum
chemical techniques. Thus, structural and spectroscopic results from this project can be used to test theoretical
approaches to the understanding of 5f valence electrons and the role that they play in the structure and bonding
of actinide complexes. This past year saw significant advances in the application of structural studies towards
understanding molecular level speciation under alkaline conditions. For example, while the uranyl(VI) ion will
precipitate in highly alkaline solution to produce uranate salts, we find that neptunyl(VI and VII) and plutonyl
(VI) ions are highly soluble in both 2.5 M LiOH and NaOH solutions. EXAFS spectroscopy in solution, and
solid state single crystal x-ray diffraction revealed two anions of formula AnO2(OH)42- and AnO2(OH)53- (An
= U, Np, Pu). Luminescence spectroscopy on the U analog revealed an equilibrium between the two species
with the latter predominating in solution. 160/180 Raman and 170 NMR spectroscopy reveals a chemical
exchange between An=0 and An-OH moieties. For Np(VII), EXAFS, single crystal x-ray diffraction, and 170
NMR studies indicate an equilibrium between a more conventional dioxo NpO2(OH)4- anion, and an intriguing
tetraoxo NpO4(OH)23- anion.

WM Descriptor(s): chemical sciences; energy research

Principal Investigator(s): Organization Performing the work:
Burns, Carol Los Alamos National Laboratory, Los Alamos, NM

Los Alamos NM 87545

Los Alamos National Laboratory, Los Alamos, NM
Los Alamos NM
87545

Other Investigators: Organization Type:
Other

Program Duration: From: 02/15/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:

US0000124
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USA20000096

Title:
Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, LBNL performs the following tasks: 1)
Modeling postclosure performance of Repository Design features, 2) Abstraction/Testing Unsaturated Zone
(UZ) Flow Model, 3) Saturated Zone (SZ) Hydrologic Testing, 4) Drift-Scale Flow and Seepage Testing, 5)
Fracture Flow, Fracture-Matrix Interaction, and Matrix Imbibition Tests in the ESF, 6) PTn Flow and Lateral
Diversion Studies, 7) Drift-Scale UZ Modeling, 8) Moisture Monitoring and Drift Seep Test, 9) UZ Modeling,
10) UZ Monitoring, 11) UZ Transport and Lab Sorption Studies, 12) Geophysical Analyses, 13) Single Heater
Test Cooling Phase, 14) Drift Scale Test Heating Phase, and 15) Thermohydrology Abstraction/Testing.

WM Descriptor(s): radioactive waste management; waste management system

Principal Investigator(s): Organization Performing the work:
Bodvarsson, G.S. Lawrence Berkeley National Laboratory, Berkeley, CA

Berkeley CA 94720

Lawrence Berkeley National Laboratory, Berkeley,
CA
Berkeley CA
94720

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000125

USA20000097

Title:
Chemistry of Technetium

Title in Original Language: Topic Code(s):

Abstract:

This program address the fundamental solution chemistry of technetium in the waste tank environment, and in a
second part, the stability of Tc in various waste forms.

WM Descriptor(s): basic science; environmental management
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Principal Investigator(s): Organization Performing the work:
Torrano, Susan Lawrence Berkeley National Laboratory, Berkeley, CA

Berkeley CA 94720-0001
Lawrence Berkeley National Laboratory, Berkeley,

CA
Berkeley CA
94720-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 09/29/1997 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

U.S. Department of Energy;USDOE Office of Environmental none
Management (EM)

Recent publication info:

US0000126

USA20000098

Title:
Developing a Fundamental Basis for the Characterization, Separation, and Disposal of Plutonimum

Title in Original Language: Topic Code(s):

Abstract:

Development of a scientific basis for describing the speciation of actinides and Pu in high level radioactive
waste.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Rao, Linfeng Lawrence Berkeley National Laboratory, Berkeley, CA

Berkeley CA 94720-0001

Lawrence Berkeley National Laboratory, MS 70A-
1150
One Cycltron Road
Berkeley
94720-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 08/28/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

U.S. Department of Energy;USDOE Office of Environmental none
Management (EM)

Recent publication info:

US0000127

USA20000099
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Title:
Speciation, Dissolution, and Redox Reactions of Chromium Relevant to Pretreatment and Separation of High-
Level Tank Wastes-L. Rao

Title in Original Language: Topic Code(s):

Abstract:

An integrated approach of solubility measurements and spectroscopic characterization to study the speciation,
dissolution and redox reactions of Cr under conditions relevant to HLW processing.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Rao, Linfeng Lawrence Berkeley National Laboratory, Berkeley, CA

Berkeley CA 94720-0001
Lawrence Berkeley National Laboratory, MS 70A-
1150
One Cycltron Road
Berkeley
94720-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 08/28/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

U. S. Department of Energy;USDOE Office of Environmental none
Management (EM)

Recent publication info:

US0000128

USA20000100

Title:

Seismic Methods For Characterizing Naturally Fractured Gas Reservoirs

Title in Original Language: Topic Code(s):

Abstract:

The goal of this work is to validate and determine the ability of modern seismic methods to locate and
characterize gas filled fractures for the purpose of economic natural gas exploration and production. During the
last ten years there has been considerable research in developing and evaluating various seismic techniques for
fracture characterization not only for petroleum and gas applications but for mining, geothermal and nuclear
waste disposal. The work described here will proceed in stages with the first phase being a summary of the
state-of-the art methods and an initial evaluation on the relative value of various seismic methods and their
ability to provide useful information on fracture properties. The objective will be to provide a hierarchy of the
utility of various seismic characterization approaches weighted by such factors as cost of data acquisition,
processing needs equipment availability and theoretical support. Later phases of the work will use lab and field
studies to address issues identified in the initial stage to validate the most promising seismic characterization
methods. The final stages of the work will be the synthesis and integration of the data and information to
produce a final evaluation of the current state-of-the-art seismic methods for fracture characterization.

WM Descriptor(s): exploration and production; fossil energy
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Principal Investigator(s):

Miller, Grace

Lawrence Berkeley National Laboratory, Berkeley,
CA
Berkeley CA
94720-0001

Other Investigators:

Organization Performing the work:
Lawrence Berkeley National Laboratory, Berkeley, CA
Berkeley CA 94720-0001

Organization Type:
Other

Program Duration: From: 02/01/1995 To: 12/31/1999

State of Advancement: Research in progress

Sponsoring Organization(s):

Fossil Energy;USDOE Office of Fossil Energy (FE)

Recent publication info:

US0000129

Associated Organization(s):

none

USA20000101

Title:
Invivo/Invitro Study of Oral Bioavilability of Petroleum Contaminants

Title in Original Language: Topic Code(s):

Abstract:

The project purpose is to develop, validate, and establish a physiologically-based in vitro protocol that can be
used to accurately distinguish petroleum contaminated sites that pose significant health risks from those that
pose little risk, to prioritize contaminated sites by quantifying the health risks at each site, and to develop
appropriate and cost effective remedial actions and cleanup goals. Our fundamental working concept is built
upon knowledge, methods, and data from areas of nutrition and pharmacology/pharmacokinetics. The project
will focus on oral availability of bound residuals of petroleum products because over 90% of the human
exposure to soil-bound contaminants is via the ingestion pathway. The program has five research elements: (1)
simulation of releases of treatment residuals in GI tract simulations; (2) simulation of cross intestinal transport
and pre-systemic metabolism experiments; (3) detection of biological responses in intestinal cells and at distant
sites; (4) in vivo (animal) oral availability experiments; and (5) in vitro-in vivo (animal) oral availability
comparisons. Initially considerable effort was directed towards the design and calibration of the component that
measures the release of treatment residuals from soils in the human gastrointestinal (GI) tracts. Much of this
work is now complete. The program is now directed towards continuing works in elements 2 through 5.

WM Descriptor(s): effective environmental protection; fossil energy

Principal Investigator(s):

Miller, Grace

Lawrence Berkeley National Laboratory, Berkeley,
CA
Berkeley CA
94720-0001

Other Investigators:

Organization Performing the work:
Lawrence Berkeley National Laboratory, Berkeley, CA
Berkeley CA 94720-0001

Organization Type:
Other

Program Duration: From: 01/01/1999 To: 12/31/2099

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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Fossil Energy;USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000130

USA20000102

Title:
Three-Dimensional Position-Sensitive Germanium Detectors

Title in Original Language: Topic Code(s):

Abstract:

This proposal focuses on the radioactive materials characterization needs of DOE's decontamination and
decommissioning effort.

WM Descriptor(s): environmental management; environmental management science program

Principal Investigator(s): Organization Performing the work:
Rasson, Denise Lawrence Berkeley National Laboratory, Berkeley, CA

Berkeley CA 94720-0001

Lawrence Berkeley National Laboratory, Berkeley,
CA
Berkeley CA
94720-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Office of Environmental Restoration;USDOE Office of none

Environmental Management (EM)

Recent publication info:

US0000131

USA20000103

Title:
ENVIRONMENTAL CONFORM/WASTE MANAGEMENT

Title in Original Language: Topic Code(s):

Abstract:

In FY99, DP takes back its responsibility for environmental management which includes managing its own
wastes resulting from DP activities including, SSMP, dismantlement, decontamination, decommissioning of
existing DP facilities. The DP45 Office of Waste Evaluation, PollutionPrevention will be responsible for
evaluating DP liability with respect to new waste, environmental compliance, assessing pollution preventi on
opportunities for all DP activities in order to reduce costs. LLNL is assigned the task of providing technical
advisement to DP45 on waste evaluation, pollution prevention for all DP activities.

WM Descriptor(s): defense programs; technical & environmental support, es&h
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Principal Investigator(s): Organization Performing the work:

SURLES, T.G. Lawrence Livermore National Laboratory [LANL]
Livermore 94550-9900 UNITED STATES OF AMERICA

Lawrence Livermore National Laboratory
Livermore
94550-9900

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1995 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Defense Programs (DP) none

Recent publication info:

US0000133

USA20000104

Title:
SPENT NUCLEAR FUEL

Title in Original Language: Topic Code(s):

Abstract:

Provide technical expertise in the areas of matls science , engineering , safety analysis activities in support of
the Office of Environment Management relevant to Spent Nuclear Fuel (SNF), associated high level waste
programs, processes systems, facilities,, equipment. Activities include independent assessments of SNF
program technical supporting doc-uments, technical processes, facility safety, facility operations, independent
evaluations of regulations, standards , safe practices for handling, storing,, disposing of SNF , associated
radioactive wastes. The effort is currently directed toward interim storage of SNF at three DOE sites: 1)
Hanford (WA) 2) Savannah River (SC) and 3) INEEL (ID).

WM Descriptor(s): environmental management; hq6002 support to transition activities

Principal Investigator(s): Organization Performing the work:
SURLES, T.G. Lawrence Livermore National Laboratory [LANL]

Livermore 94550-9900 UNITED STATES OF AMERICA

Lawrence Livermore National Laboratory
Livermore
94550-9900

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1994 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000134

USA20000105
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Title:
RUSSIAN REPOSITORY PROJECT

Title in Original Language: Topic Code(s):

Abstract:

LLNL/FESSP will provide technical expertise to develop collaboration between the scientists and engineers of
Russian and US organizations in the scientific and technology of geologic repositories for high level radioactive
wastes, spent nuclear fuels and fissile-containing materials.

WM Descriptor(s): radioactive waste management; site investigations

Principal Investigator(s):

SURLES, T.G.

Lawrence Livermore National Laboratory
Livermore
94550-9900

Other Investigators:

Organization Performing the work:
Lawrence Livermore National Laboratory [LANL]

Livermore 94550-9900 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 10/01/1998 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Civilian Radioactive Waste Management none
(RW)

Recent publication info:

US0000135

USA20000106

Title:

Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, LLNL performs the following tasks: 1) Waste
Package Design EIS, 2) Waste Form (WF) Modeling, 3) WF degradation and radionuclide release models, 4)
Humid Air Corrosion Testing and Analysis, 5) Metal Barrier Long Term Corrosion Testing, 6) Electrochemical
Potential & Stress Corrosion Crack Testing, 7) Microbiologically Influenced Corrosion, 8) Engineered barrier
System (EBS) Modeling, 9) Phase Stability Microstructural Evaluation, 10) Corrosion Testing Ceramic
Materials Testing and Modeling, 11) EBS Materials Testing and Modeling, 12) Ceramic Feasibility Evaluation,
13) Prepare Seismic Design Inputs, 14) Abstraction/Testing of AZ & NFE Models, 15) UZ Transport and Lab
Sorption Studies, 16) Geochemistry of Thermal Effects, 17) Chemical Composition of Water Contacting , 18)
Abstraction/Testing of Thermal-Hydrology Models, 19) Modeling and Experimental Studies of Rock Mass
Thermo-Hydro-Mechanical Properties and Behavior, 20) Single Heater Test Cooling Phase, 21) Drift Scale
Test Heating Phase, 22) Near Field Environmental Modeling & Testing, 23) Waste Form Degradation
Abstraction/Testing, 24) Waste Package Degradation Abstraction/Test, 25) UZ Transport Abstraction/Testing,
26) UZ Flow Abstraction/Testing, 27) Near Field Geochemical Environment Abstraction/Testing, 28)
Thermohydrology Abstraction/Testing, and 29) Thermohydrologic Models for EIS.
WM Descriptor(s): radioactive waste management; waste management system
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Principal Investigator(s): Organization Performing the work:
Clark, Willis Lawrence Livermore National Laboratory [LANL]

Livermore 94550-9900 UNITED STATES OF AMERICA
Lawrence Livermore National Laboratory
Livermore
94550

Other Investigators: Organization Type:
Other

Program Duration: From: 01/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000136

USA20000107

Title:
Dose Assessment of NORM Disposal by Landspreading

Title in Original Language: Topic Code(s):

Abstract:

Conduct an assessment of the potential radiological doses associated with landspreading naturally occurring
radioactive material (NORM) waste generated by petroleum production and processing activities.

WM Descriptor(s): environmental research/regulatory impact analysis; fossil energy

Principal Investigator(s): Organization Performing the work:
Ford, John K. National Petroleum Technology Office, Tulsa, OK

National Petroleum Technology Office, Tulsa, OK

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000142

USA20000108

Title:
Disposal of NORM-Contaminated Waste in Salt Caverns

Title in Original Language: Topic Code(s):

Abstract:
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Evaluate the feasibility of using salt caverns for disposal of oil field wastes contaminated with naturally
occurring radioactive materials NORM.

WM Descriptor(s): environmental research/regulatory impact analysis; fossil energy

Principal Investigator(s): Organization Performing the work:
Ford, John K. National Petroleum Technology Office, Tulsa, OK

National Petroleum Technology Office, Tulsa, OK

Other Investigators: Organization Type:
Other

Program Duration: From: 07/17/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000143

USA20000109

Title:
Disposal of NORM in Non-Hazardous Landfills

Title in Original Language: Topic Code(s):

Abstract:

Provide both the DOE and the API with an assessment of disposal of petroleum industry wastes containing
naturally occurring radioactive material (NORM) in non-hazardous landfills.

WM Descriptor(s): environmental research/regulatory impact analysis; fossil energy

Principal Investigator(s): Organization Performing the work:
Ford, John K. National Petroleum Technology Office, Tulsa, OK

National Petroleum Technology Office, Tulsa, OK

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000144

USA20000110

Title:
DETERMINISTIC PREDICTION OF CORROSION DAMAGE IN HIGH LEVEL NUCLEAR WASTE
CONTAINERS SAN M

Title in Original Language: Topic Code(s):
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Abstract:

Deterministic prediction of corrosion damage in high level nuclear waste containers.

WM Descriptor(s): nuclear energy; nuclear energy research initiative

Principal Investigator(s): Organization Performing the work:
none, SRI INTERNATIONAL

Menlo Park CA 94025
SRI INTERNATIONAL
Menlo Park CA
94025

Other Investigators: Organization Type:
Other

Program Duration: From: 07/16/1999 To: 07/31/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Nuclear Energy, Science and Technology none

(NE)

Recent publication info:

US0000148

USA20000111

Title:
MONITORING THE DURABILITY PERFORMANCE OF CONCRETE IN NUCLEARWASTE
CONTAINMENT. NERIMIDDL OSAL 99-0126

Title in Original Language: Topic Code(s):

Abstract:

Monitoring the durability performance of concrete in nuclear waste containment.NERIMIDDL OSAL 99-0126.

WM Descriptor(s): nuclear energy; nuclear energy research initiative

Principal Investigator(s): Organization Performing the work:
none, MASSACHUSETTS INST OF TECH

Cambridge MA 02139

MASSACHUSETTS INST OF TECH
Cambridge MA
02139

Other Investigators: Organization Type:
Other

Program Duration: From: 08/30/1999 To: 08/14/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Nuclear Energy, Science and Technology none

(NE)

Recent publication info:

US0000149

USA20000112
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Title:
Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, ORNL performs the following tasks: 1)
Criticality Benchmark Analyses, 2) Support of SCALES/SAS2H validation and sensitivity analyses, 3)
Uncanistered Fuel Design, 4) Probabilistic Design Methods and Models, and 5) Preclosure Criticality Analysis.
WM Descriptor(s): radioactive waste management; waste management system
Principal Investigator(s): Organization Performing the work:
Hooks, C. E. Oak Ridge National Laboratory

Oak Ridge, TN;Oak Ridge TN 37831
Oak Ridge National Laboratory
Oak Ridge, TN;Oak Ridge TN

37831

Other Investigators: Organization Type:
Other

Program Duration: From: 01/26/1998 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000151

USA20000113

Title:
Chemistry of Transuranium Elements and Compounds

Title in Original Language: Topic Code(s):

Abstract:

Primary objectives of the program are to pursue the fundamental chemistry, physics and materials science of the
actinide elements and their compounds through systematic studies. Information acquired is valuable in
promoting actinide science relevant for advancing a diversity of technological applications of national interest.
The latter are comprised of but not limited to nuclear waste disposal, transmutation schemes, environmental
assessment and behavior, generation of critical databases, and proliferation resistance fuel concepts. The
objectives of the programs are pursued through experimental studies. The findings from the studies are
interpreted systematically in terms of the electronic configuration, which is the framework upon which the
periodic table is constructed. Collaborations with domestic and international laboratories and universities are
stressed. These collaborations provide increased manpower, expertise and scientific facilities for the studies, as
well as promoting the interest and training of scientists in the actinide field. Multiple scientific disciplines are
employed in these studies Areas of investigation are concerned primarily with the solid- and vapor state
andinclude: laser ablation and high-temperature mass spectrometry; ambient and high-temperature X-ray
diffraction, optical spectrometry (absorption, Raman and emission); high-pressure chemistry/physics (via
diamond anvil cells); and thermal analysis. Solution and colloidal chemistries are also pursued but to a lesser
extent. Examples of recent studies are: (l)comparing the gas-phase organometallic chemistry of actinides from
Th through Cm; (2) exploring the structural/bonding behavior of Am and Cm, and actinide monopnictides via
high pressure, using synchrotron radiation; (3) investigating the phase and high-temperature properties of Cm
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metal;(4) investigation ofthe spectroscopic emission properties ofthe Am through Es elements in pure
materials and in host matrices;

WM Descriptor(s): heavy element chemistry

Principal Investigator(s):
Haire, R G

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 10/01/1996 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000152

Associated Organization(s):

none

USA20000114

Title:
Transuranium Element Processing

Title in Original Language: Topic Code(s):

Abstract:

Transuranium elements 96-100 (curium through fermium) are recovered from irradiated targets in the
Radiochemical Engineering Development Center (REDC), which is the production/distribution center for the
DOE heavy-element research program. Targets are fabricatedat the REDC, irradiated in the High Flux Isotope
Reactor (HFIR), and then processed at the REDC to recover and purify the heavy actinide element products.
Additionally, the highly purified transuranium- element products, Cf-252, Bk-249, and Cf-253 are stored and
reprocessed at appropriate time intervals to recover in very high-isotopic purity their radioactive-decay daughter
products, Cm-248, Cf-249, Es-253, respectively. Some 30 different rare researchisotopes and/or transuranium
element products of special isotopic, chemical, or physical composition are also produced in small quantities to
satisfy the specific experimental requirements of individual researchers throughout the DOE laboratory
complex. Since their construction in the mid-1960s, the REDC and HFIR have provided the western world's
supply of elements beyond curium in the periodic table either directly or indirectly by furnishing starting
materials for further nuclear-synthesis reactions. The transuranium element isotopes recovered at the REDC are
used nationally and internationally to study the basic physics and chemistry ofthe transuranium elements and,
additionally, in research and development programs related to environmental effects, biological effects, waste
isolation, and waste immobilization.

WM Descriptor(s): special isotope preparation

Principal Investigator(s):

Patton, Bradley D

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other
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Program Duration: From: 10/01/1985 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000153

Associated Organization(s):

none

USA20000115

Title:

Component (CCA) Extensions to SciTL

Title in Original Language: Topic Code(s):

Abstract:

The Advanced Computational Testing and Simulation (ACTS) Toolkit is one of the two major thrust areas in
DOE 2000 Program. It aims to provide an interoperable set of software tools and environments that offer
advanced computing capabilities to mission-critical DOE programs. The ACTS Toolkit is composed of
foundation components that heavily leverage existing software technologies that have already been proven
useful in different contexts. As part of existing efforts on the ACTS Toolkit, the Scientific Template Library
(SciTL) is a software library that focuses on three major aspects of the Toolkit: the software framework, the
numerical kernels, and the run-time environment support. A major new thrust in the integration of ACTS
tools is the Common Component Architecture (CCA). The CCA-forum is composed of multiple DOE labs and
several Universities all interested in designing a standard way for high performance parallel components to
interact. ORNL has the lead in the design of the registry/repository/discovery aspects of CCA.This FWP
supports that design effort.
WM Descriptor(s): advanced software technology and algorit

Principal Investigator(s):

Geist, Al II

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 02/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000154

Associated Organization(s):

none

USA20000116

Title:
Vibration-Accelerated Transport of Microbes in Subsurface Media

Title in Original Language: Topic Code(s):

Abstract:
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The low transport rates of microorganisms and participates through porous subsurface media poses severe
limitations on the applicability of biological processes for in situ remediation. Consequently, bioaugmentation
may have little impact on many of the contaminant plumes at DOE facilities containing mixed-metal and
radioactive wastes. Because classical approaches have not overcome the limitations of filtration and
retardation, new approaches need to be investigated and implemented. The proposed research investigates the
potential of vibrational-based energies to dramatically increase microbial transport. Relevance to NABIR
includes developing tools that accelerate the transport of microbes and nutrients in subsurface media. The goals
are to develop and demonstrate a conceptual framework for vibration-facilitated microbial and paniculate
transport through porous subsurface media. This basic research will evaluate and assess vibration-induced
microbial transport though detailed hypothesis testing inlaboratory experiments complemented by field-scale
comparisons. It is hypothesized that vibrational energies will result in dramatically increased (up to thirty-fold
greater) paniculate and microbial transport based on changes in subsurface porosity, increased desorption, and
decreased adsorption. Subhypotheses concern impacts of vibrational energies on microbial transport: A)
Sonication will increase dispersion by mixing and opening pore spaces;and B) Sonication will increase
groundwater flow (velocity). The rationale lies with the well-documented retardation and filtration of
particulates and the need to overcome this retardation to effectively deliver microbes or nutrients throughout a
contaminant plume. Results indicate more than 10-fold accelerated and paniculate transport in controlled
laboratory experiments. Detailed tracer regimens assessed and quantified vibrationally-induced accelerated
transport

WM Descriptor(s): bioremediation research

Principal Investigator(s):

Phelps, Tommy Joe

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000155

Associated Organization(s):

none

USA20000117

Title:
Reference Set of Sediment Samples

Title in Original Language: Topic Code(s):

Abstract:

Several research groups within the Natural and Accelerated Bioremediation (NABIR) Program are addressing
interaction of toxic metals and mineral oxides surfaces, as well as the multi-faceted roles of humic substances in
bioremediation. While many research hypotheses are most appropriately tested using model systems, the use of
natural material in research leading to field applications is appropriate. This project establishes a repository of
reference material to be distributed to investigators. The goal of developing a common materials set is to
promote coordination of research efforts, facilitate comparisons of results of individual researchers, and
integrate understanding of complex environmental processes. The use of common sources of natural material
can facilitate inter-comparison of data and enhance the transfer of new mechanistic understanding of key
processes between NABIR projects. Work will include improving wells and collecting humics required by
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NABIR investigators at the current field site,sampling and evaluation of the satellite site on government-owned
land, preliminary analyses of the humics to provide a baseline characterization required by the Pi's, maintenance
of the Reference Material Web site, and organization of a users workshop to promote collaboration among Pi's
leading to field work.

WM Descriptor(s): bioremediation research

Principal Investigator(s):
McCarthy, John F

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

US0000156

Associated Organization(s):

none

USA20000118

Title:

CHAMMP Program Network Interface

Title in Original Language: Topic Code(s):

Abstract:

The CHAMMP collaboration is a multilaboratory effort to develop computational methods and simulation
capabilities for climate change problems. To support the collaboration of climate researchers a network
resource and repository is being made available. The repository will support the exchange of computer codes
developed in the CHAMMP and CCPP program or important to the mission of OBER. It will also provide an
electronic repository for research results and working papers and in the form of on-line technical documents and
program information. KEYWORDS :Global Change, Climate Change, Computing, Newsletter, Network

WM Descriptor(s): computer hardware, advanced mathematics

Principal Investigator(s):

Drake, John B

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 10/01/1994 To: Not provided

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Science (SC)

Recent publication info:

Associated Organization(s):

none
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US0000157

USA20000119

Title:

D&D Worker Health and Safety Assistance Project

Title in Original Language: Topic Code(s):

Abstract:

The overall mission of the Office of Environment, Safety and Health (EH) is to help ensure that the workers,
public and environment are protected during all DOE activities, including D&D. This project provides support
to the following key activities: 1) Identify ES&Hcriteria and develop model program guidance for
deactivation and decommissioning/construction safety. 2) Support for 'necessary and sufficient' requirements
implementation. 3) Provide assistance to line management to develop and implement 'necessary and sufficient'
sets of ES & H requirements and continue Departmental Standards Committee initiative. 4) Refine safety and
health strategy for D&D to ensure that occupational safety and health, nuclear safety and radiation protection
activities are adequately integrated into work planning, engineering and work execution. 5) Provide on-site
assistance to D&D projects to implement the safety and health strategy. 6) Clarify and/or resolve major issues
confronting the field related to DOEand external ES&H requirements. 7) Use the necessary and sufficient
concept to develop a computerized roadmap and database to ease the identification and clarification of
applicable ES&H requirements and standards.

WM Descriptor(s): fossil energy; morgantown energy technology center (met

Principal Investigator(s):

Judkins, Roddie Reag

Oak Ridge National Laboratory
Oak Ridge
37831

Other Investigators:

Organization Performing the work:
OAK RIDGE NATIONAL LABORATORY [ORNL]

Oak Ridge 37831 UNITED STATES OF AMERICA

Organization Type:
Other

Program Duration: From: 04/01/1999 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Fossil Energy (FE)

Recent publication info:

US0000158

Associated Organization(s):

none

USA20000120

Title:

Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, PNL performs the following tasks: 1) Spent
Nuclear Fuel Testing and Data Generation, and 2) Waste Form Degradation Abstraction & Testing.

WM Descriptor(s): radioactive waste management; waste management system
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Principal Investigator(s): Organization Performing the work:
none, Pacific Northwest National Laboratory, Richland, WA

RichlandWA 99352
Pacific Northwest National Laboratory, Richland,

WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000159

USA20000121

Title:
Geological Repository Support Program

Title in Original Language: Topic Code(s):

Abstract:

Conduct studies on the dissolution and oxidation of spent fuel and cladding degradation related to repository
waste package behavior

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

RichlandWA 99352

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 06/11/1995 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Recent publication info:

US0000160

USA20000122

Title:
Chem Separations for Nuc Waste Disposal (8524)
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Title in Original Language: Topic Code(s):

Abstract:

To develop high capacity, selective solid extractants for cesium, strontium, chromium, silver, technetium, and
noble metals from nuclear wastes.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 11/23/1993 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000161

USA20000123

Title:
Waste Acceptance Technical Review Group

Title in Original Language: Topic Code(s):

Abstract:

Provide review of waste acceptance documentation for the vitrification facilities.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1992 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000162
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USA20000124

Title:
Salt Splitting of Radioactive Wastes

Title in Original Language: Topic Code(s):

Abstract:

Salt Splitting of Sodium Dominated Radioactive Waste Using Ceramic Membranes. Perform electrochemical
separations of surrogate solutions containing salt, strontium, cesium, etc. into sodium hydroxide solution.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s):

Louie, Gary D

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators:

Organization Performing the work:
Pacific Northwest National Laboratory, Richland, WA
PNNL;Richland WA 99352

Organization Type:
Other

Program Duration: From: 10/01/1994 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s):

EW;USDOE Office of Environmental Management (EM)

Recent publication info:

US0000163

Associated Organization(s):

none

USA20000125

Title:
WIPP Supplemental Environmental Impact Statement

Title in Original Language: Topic Code(s):

Abstract:

PNL will assist the Department of Energy in preparing a supplemental environmental impact statement (SEIS)
for the WIPP in Carlsbad, NM.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s):

Louie, Gary D

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators:

Organization Performing the work:
Pacific Northwest National Laboratory, Richland, WA
Richland WA 99352

Organization Type:
Other

Program Duration: From: 10/01/1994 To: 09/30/1998

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000164

USA20000126

Title:
XI-REACTOR FUEL RADIONUCLIDE RELEASE RATE MEASUREMENTS

Title in Original Language: Topic Code(s):

Abstract:

Provide radionuclide release rate data for Hanford spent nuclear fule (SNF) that can be compared with similar
date for light-water-reactor (LWR) spent fuels to determine if it appears that repository requirements can be met.

WM Descriptor(s): environmental management; rl-wmOl spent nuclear fuels project

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1995 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000165

USA20000127

Title:
In Situ-Ultrasonic Reflection Coefficient Probe

Title in Original Language: Topic Code(s):

Abstract:

Develop an in-situ ultrasonic reflection coefficient sensor to measure slurry density in tanks and during pipeline
transport and demonstrate this sensor during nonradioactive transport test using waste simulants.

WM Descriptor(s): environmental management; treatment and remediation technology sys
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Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1995 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000166

USA20000128

Title:
RADIATION EFFECTS IN NUCLEAR WASTE MATERIALS

Title in Original Language: Topic Code(s):

Abstract:

Fundamental investigation of the effects of radiation on glasses and ceramics for the immobilization of high-
level tank waste, plutonium, and other actinides.
WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 09/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000167

USA20000129

Title:
Transmutation Effects

Title in Original Language: Topic Code(s):
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Abstract:

Characterize transmutation effect of Cs 137 radioactive decay in crystalline waste form pollucite using x-ray
absorption spectroscopy

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000168

USA20000130

Title:
Geologic Disposal Support Program - TRW

Title in Original Language: Topic Code(s):

Abstract:

Conduct additional studies on the dissolution and oxidation of spent fuel and cladding degradation related to
repository waste package behavior

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 03/01/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Recent publication info:

US0000170

USA20000129 - USA20000130
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USA20000131

Title:

Chornobyl Shelter & Decommissioning

Title in Original Language: Topic Code(s):

Abstract:

Assist Ukrainian Govt in Safety equipment and monitoring system upgrades at the Chornobyl Shelter. Planning,
training and technical support of tasks associated with closure decontamination and decommissioning of Unit 1

WM Descriptor(s): chornobyl sarcophagus decontamination and decommi; nuclear energy

Principal Investigator(s):

Louie, Gary D

Organization Performing the work:
Pacific Northwest National Laboratory, Richland, WA
RichlandWA 99352

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Nonproliferation and National Security
(NN);USDOE Office of Nuclear Energy, Science and
Technology (NE)

Recent publication info:

US0000171

Associated Organization(s):
none

USA20000132

Title:
IPC Liaison and Tank Waste Testing (non radioactive)

Title in Original Language: Topic Code(s):

Abstract:

The Institute of Physical Chemistry (Russia) is investigating the fundamental and applied chemistry of the
actinides (Np, Pu, Am) in alkali. The Liaison provides technical direction equipment and materials and verifies
IPC results

WM Descriptor(s): environmental management; technology development

Principal Investigator(s):

Louie, Gary D

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators:

Organization Performing the work:
Pacific Northwest National Laboratory, Richland, WA
RichlandWA 99352

Organization Type:
Other

USA20000131 -USA20000132
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Program Duration: From: 10/01/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000172

USA20000133

Title:
Radiation Effects in Nuclear Waste Materials

Title in Original Language: Topic Code(s):

Abstract:

Fundamental investigation of the effects of radiation on glasses and ceramics for the immobilization of high-
level tank waste, plutonium, and other actinides.
WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000173

USA20000134

Title:
Chemical Speciation of Strontium, Americium, and Curium in H

Title in Original Language: Topic Code(s):

Abstract:

Develop fundamental data on chemical speciation and solubility for Strontium and Americium in High Level
Waste predictive modeling of phase partitioning during tank processing

WM Descriptor(s): basic science; environmental management

USA20000133 - USA20000134



177 United States of America

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000174

USA20000135

Title:
Vitrification of Rocky Flats Material

Title in Original Language: Topic Code(s):

Abstract:

Develop low-melting temperature glass for selected Rocky Flats waste material; provide glass development,
variability testing, system design, and reporting

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 02/24/1997 To: 09/30/1997

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Recent publication info:

US0000175

USA20000136

Title:
Sol Gel Stabilization of Salt Wastes

Title in Original Language: Topic Code(s):

USA20000134 - USA20000135
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Abstract:

Develop sol gel techniques to produce oxide glasses suitable for containment and stabilization of salt waste by
products at much lower consolidation temperatures than traditional vitrification procedures.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

RichlandWA 99352
Pacific Northwest National Laboratory, Richland,

WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000176

USA20000137

Title:
Distribution and solubility of radionuclides and neutron

Title in Original Language: Topic Code(s):

Abstract:

Develop a database understanding of solubility and distribution of radionuclides and neutron absorbers in waste
forms.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000178

USA20000136 - USA20000137
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USA20000138

Title:
New Silicotitanate Waste Forms

Title in Original Language: Topic Code(s):

Abstract:

Develop an alternate waste form for disposal of crystalline silicotitanate ion exchangers.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000179

USA20000139

Title:
HLW Waste Loading Maximization - TFA

Title in Original Language: Topic Code(s):

Abstract:

Increase the waste loading in the DOE high level waste(HLW) glasses produced at the SRS and optimize HLW
glasses to be produced at Hanford by developing data and understanding of compositional effects on glass
properties that limits formul
WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress
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Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000180

USA20000140

Title:
Mineral Surface Chemistry Controlling Subsurface Retardatio

Title in Original Language: Topic Code(s):

Abstract:

Investigate fundamental processes controlling the migration of 137Cs beneath leaking High Level Waste single
shell tanks at Hanford.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1996 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000181

USA20000141

Title:
Subtask 5 Product Acceptance for Hanford ILAW (LLW glass) RL

Title in Original Language: Topic Code(s):

Abstract:

Determine requirements for product performance and relate them to glass composition and interface with other
TFA activities. Includes scoping studies, finalizing FY99 test matrix, and joint preparation of test plan with
SRTC.

WM Descriptor(s): environmental management; treatment and remediation technology sys

USA20000140 - USA20000141
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Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000186

USA20000142

Title:
Modeling of spinel settling in waste glass melter

Title in Original Language: Topic Code(s):

Abstract:

Perform multi-institutional bi-national experimental research and mathematical modeling of the formation and
settling of spinel in high level waste glass melters.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000188

USA20000143

Title:

Mechanisms and Kinetics of Organic Aging in High-Level Nuclear Waste

Title in Original Language: Topic Code(s):

USA20000141 - USA20000142
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Abstract:

Examine the aging of organic chemicals in high-level nuclear wastes stored in tanks at Hanford and develop a
mechanistic model describing the reactions and kinetics.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000190

USA20000144

Title:
Transmutation Effects in Crystalline Waste Forms

Title in Original Language: Topic Code(s):

Abstract:

Assess the current state of, and the damage to, a crystalline material (pollucite) over the natural decay process at
ambient conditions after nearly 30 years of storage during which time significant transmutation occurred

WM Descriptor(s): changes in undelivered orders; chief financial officer

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 05/11/1998 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Recent publication info:

US0000191

USA20000143 - USA20000144
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USA20000145

Title:
HLW Salt Disposition Review

Title in Original Language: Topic Code(s):

Abstract:

Participate in the High Level Waste (HLW) Salt Disposition Technical Risk Review at Savannah River

WM Descriptor(s): changes in undelivered orders; chief financial officer

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

RichlandWA 99352
Pacific Northwest National Laboratory, Richland,

WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 08/24/1998 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

none none

Recent publication info:

US0000192

USA20000146

Title:
Safeguards and Security Support to TRW at Yucca Mountain

Title in Original Language: Topic Code(s):

Abstract:

Participate in the identification and development of Yucca Mountain Site Characterization Project Mined
Geologic Disposal System requirements as related to safeguards and security systems

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352
Pacific Northwest National Laboratory, Richland,

WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 03/18/1999 To: 03/18/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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USDOE Office of Chief Financial Officer (CR) none

Recent publication info:

US0000193

USA20000147

Title:
Immobilization of Radionuclides in the Hanford Vadose Zone b

Title in Original Language: Topic Code(s):

Abstract:

Investigation of the formation of Alumino-silicate mineral phases resulting from tank waste leaks into the
Vadose Zone and there effect on transport of radioactive contaminants.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Louie, Gary D Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000194

USA20000148

Title:
INEL Vit Support

Title in Original Language: Topic Code(s):

Abstract:

Support the Idaho National Engineering Laboratory's High Level Waste (HLW) vitrification project. Develop
glass formulations and perform glass testing

WM Descriptor(s): chief financial officer; other working capital assets

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352
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Other Investigators: Organization Type:
Other

Program Duration: From: 05/12/1999 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Chief Financial Officer (CR) none

Recent publication info:

US0000195

USA20000149

Title:
Accelerator Transmutation of Waste

Title in Original Language: Topic Code(s):

Abstract:

Perform technology roadmapping to evaluate potential of accelerator-based transmutation of waste (ATW) to
reduce risks of permanent nuclear waste disposal. Identify issues; evaluate impact of ATW on civilian spent fuel
program

WM Descriptor(s): chief financial officer; transfers to others

Principal Investigator(s): Organization Performing the work:
Rutherford, Dan M Pacific Northwest National Laboratory, Richland, WA

PNNL;Richland WA 99352

Pacific Northwest National Laboratory, Richland,
WA
PNNL;Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Chief Financial Officer (CR) none

Recent publication info:

US0000196

USA20000150

Title:
Surplus Plutonium Immobilization Form Characterization

Title in Original Language: Topic Code(s):

Abstract:

PNNL supports the Office of Fissile Materials Disposition by providing plutonium immobilization form
characterization studies and tests. Characterization and performance testing support the form qualification for
disposition in a geologic repository.
WM Descriptor(s): fissile materials disposition; storage and disposition options
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Principal Investigator(s): Organization Performing the work:
Office of Fissile Materia, Pacific Northwest National Laboratory, Richland, WA

RichlandWA 99352
Pacific Northwest National Laboratory, Richland,

WA
Richland WA
99352

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1994 To: 09/30/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fissile Materials Disposition (MD) none

Recent publication info:

US0000197

USA20000151

Title:
TFTR Decontamination and Decommisioning Project

Title in Original Language: Topic Code(s):

Abstract:

The Tokamak Fusion Test Reactor (TFTR), located at D-Site on Princeton University's James Forrestal
Campus, completed experimental operation in April, 1997. The purpose of the TFTR Decontamination and
Decommissioning (D & D) Project is to clear the TFTR Test Cell and Test Cell basement of activated and/or
contaminated material resulting from the use of tritium as a fuel component during the 1993-97 deuterium-
tritium experiments. The D & D Project will be completed in 2002 and will result in an empty non-radiological
facility which would be available for re-use for future experimental devices. Knowledge gained from the TFTR
D&D Project will be valuable for planning D&D for future fusion facilities.

WM Descriptor(s): tokamak fusion test reactor

Principal Investigator(s): Organization Performing the work:
DeMeo, A. R. Princeton Plasma Physics Laboratory, Princeton, NJ

Princeton NJ 08543

Princeton Plasma Physics Laboratory, Princeton, NJ
Princeton NJ
08543

Other Investigators: Organization Type:
Other

Program Duration: From: 09/01/1999 To: 09/30/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Science (SC) none

Recent publication info:

US0000198

USA20000152
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Title:
Rocky Flats Accelerated Site Technology Deployment Program

Title in Original Language: Topic Code(s):

Abstract:

Rocky Flats is deploying three technologies under the Department of Energy's Accelerated Site Technology
Deployment Program. 1. Decommissioning In-situ Plutonium Inventory Monitor (DISPIM) The DISPIM
system is an in-situ glovebox and vessel assay and imaging tool. It was designed for assaying of gloveboxes,
process vessels, and equipment having a wide variety of shapes, sizes, and orientations. The DISPIM is a
modular passive neutron coincidence counting system which is especially suitable for use at the Site as it will
overcome challenges which cannot be resolved by the baseline methods (gamma based assays) currently
employed at RFETS. Systems that contain plutonium embedded in heavy machinery will be accurately
monitored due to the penetrating nature of spontaneous fission neutrons from plutonium. The DISPIM system
will primarily be a work planning and decision tool. The system along with the 3-dimensional imaging is
capable of accurately locating plutonium concentration within gloveboxes and process vessels, thereby enabling
operators to target appropriate locations within the glovebox for TRU and low level segregation during size
reduction. The paybacks will be in timesaving, ALARA and reduced TRU waste volume. 2. WIPP Certified
Crate Counter One of the greatest needs for the Site is the acquisition of a WIPP certified crate counter. The
current Site system does not have the sensitivity or proper technology to be certified by WIPP. Because of the
significant costs savings, the Site's D&D programs are standardizing on using the standard waste box as the
primary waste container for disposing of TRU contaminated equipment. The WIPP assay standards are far more
stringent than the ones currently used at the Site. To meet these new standards, the DOE laboratories and a
number of companies have developed equipment to assay large variously sized waste containers. A key feature
the Site (and the complex) is looking for in the counter is the ability to count mixed material-type matrixes. This
would allow the Site to relax the rigid waste segregation controls that are now in place. Reduce segregation will
lower labor and administrative costs. 3. Enhanced mechanical cutting tools The lowering of the PPE
requirements during size reduction results in significant cost savings. The D&D program at the Site needs high
efficiency, lightweight tools capable of cutting various thickness of stainless steel. The tools must be designed
to minimize paniculate generation. The two primary tools that D&D personnel will be using in the short term
are nibblers and saws. These tools are being used in the Building 779 D&D Program. The ASTD program will
monitor the success and limitation of these tools and include lessons learned in the criteria for the selection of
new ones. In general, the criteria are improved cutting speed, minimal paniculate generation, weight, and ease
of use. Only tools that are readily available and proven will be purchased, several of which have already been
identified. In some cases, the newer generation cutting tools have been tested as part of the EM-50 Large Scale
Demonstration Program.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Huffman, Gary N. Rocky Flats Environmental Technology Site, Golden, CO

Kaiser-Hill Company;Golden CO 80402-0464
Rocky Flats Environmental Technology Site, Golden,

CO
Kaiser-Hill Company;Golden CO
80402-0464

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 04/30/2000

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-50(USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000199
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USA20000153

Title:

Yucca Mountain Project

Title in Original Language: Topic Code(s):

Abstract:

In support of the Yucca Mountain Site Characterization Program, SNL performs the following tasks: 1) Design
Basis Models, 2) Pu Disposition Analysis, 3) Criticality Analysis for U Metal LEU Fuels, 4) Waste Form (WF)
Modeling, 5) Seismic Design Inputs, 6) Stratigraphy, 7) Geomechanics of the Rock Mass, 8) Unsaturated
Zone/Saturated Zone (UZ/SZ), 9) Transport Model Updates, 10) 3-D Geologic Model, 11) Single Heater Test
Cooling Phase, 12) Drift Scale Test Heating Phase, 13) Volcanic Disturbance Analysis, 14) Seismic
Disturbance Analysis, 15) Criticality Disturb Analysis, 16) Waste Form Degradation Abstraction/Testing, 17)
Waste Package Degradation Abstraction/Test, 18) UZ Transport Abstraction/Testing, 19) Biosphere
Abstraction/Testing, 20) UZ Flow Abstraction/Testing, 21) SZ Flow and Transport Abstraction/Testing, 22)
Develop Total System Performance Assessment Methodology, 23) NFGE Abstraction/Testing, 24) Develop
Thermohydrologic Models for EIS, 25) Geosphere Geochemical Sensitivity Analysis, 26) Thermohydrology
Abstraction/Testing, and 27) Biosphere Analyses for EIS.

WM Descriptor(s): radioactive waste management; waste management system

Principal Investigator(s): Organization Performing the work:

Orrell, Stanley A. Sandia National Laboratories, Albuquerque, NM, and
Livermore, CA

Sandia National Laboratories, Albuquerque, NM, and L a s V e 8 a s N V 8 9 1 3 4

Livermore, CA
Las Vegas NV
89134

Other Investigators: Organization Type:

Other

Program Duration: From: 10/01/1991 To: 09/30/2001

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

RW-1 (USDOE Office of Civilian Radioactive Waste none

Management (RW))

Recent publication info:

US0000200

USA20000154

Title:

BOSS PROGRAM DEVELOPMENT

Title in Original Language: Topic Code(s):

Abstract:

This work involves writing computer code and technical support for the DOE/Grand Junction Project Office to
evaluate natural attenuation of ground water contaminated with uranium mill tailings. The name of the code has
been changed from BOSS to GANDT.

WM Descriptor(s): alO23 umtra groundwater; environmental management
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Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 12/01/1995 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000202

USA20000155

Title:
SALT CAVERN DISPOSAL

Title in Original Language: Topic Code(s):

Abstract:

Salt Cavern Disposal is a project focused on developing technology for disposal of non-nuclear wastes in
horizontal solution mined caverns in underground bedded salt deposits. Sandia is specifically developing
technology for stable cavern creation (leaching) that can be applied in salt beds as thin as 200 feet. This work is
in concert with concurrent work by the Solution Mining Research Institute, the Bureau of Economic Geology
(Texas), and Argonne National Lab.
WM Descriptor(s): exploration and production environmental research; fossil energy

Principal Investigator(s): Organization Performing the work:
VARNADO, SAMUEL Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0000

Livermore, CA
Albuquerque NM
87185-0000

Other Investigators: Organization Type:
Other

Program Duration: From: 05/13/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fossil Energy (FE) none

Recent publication info:

US0000203

USA20000156
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Title:
ESR MATL DECONTAMINATION

Title in Original Language: Topic Code(s):

Abstract:

The goal of this project is to optimize a melt decontamination provess by understanding the factors which
govern the partitioning of radionudides between metal, slag, and gas phases. Radionuclides which are captured
by a slag phase may be stabilized by the formation of synthetic minerals within a leach resistant matrix. This
proposal describes an integrated program of simulation and experimentation designed to investigate and
optimize liquid metal techniques for the decontamination and recycling of radioactive scrap metal. This
program combines Sandia expertise and on-going work in fundamental separation science and liquid metal
processing technology via a focused effort aimed at understanding the thermodynamic, electrochemical, and
kinetic reactions which occur within melt refining processes. The goal of this work is to apply a broad range of
Sandia capabilities and experience towards the development of a viable method to decontaminate and recycle
high value metals currently within the DOE complex, as well as stabilizing and significantly reducing the
volume of radioactively contaminated waste in need of disposal. While melt decontamination of radioactively
contaminated metals has been previously studied, this work would represent the first comprehensive effort to
understand and optimize the driving forces which govern decontamination by means of radionuclide partitioning.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 09/21/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000204

USA20000157

Title:
W62 STOCKPILE SUPPORT & REQUAL

Title in Original Language: Topic Code(s):

Abstract:

This project focuses on stockpile engineering activities for the W62, the warhead for the Minuteman missiles.

WM Descriptor(s): defense programs
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Principal Investigator(s): Organization Performing the work:
STICHMAN, JOHN H. & WAYNE RICH Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0000

Livermore, CA
Albuquerque NM
87185-0000

Other Investigators: Organization Type:
Other

Program Duration: From: 06/20/1995 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Defense Programs (DP) none

Recent publication info:

US0000205

USA20000158

Title:
W87 STOCKPILE SUPPORT

Title in Original Language: Topic Code(s):

Abstract:

This project focuses on stockpile engineering activities for the W87, the warhead for the Peacekeeper missile.

WM Descriptor(s): defense programs

Principal Investigator(s): Organization Performing the work:
STICHMAN, JOHN H. & WAYNE RICH Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0000

Livermore, CA
Albuquerque NM
87185-0000

Other Investigators: Organization Type:
Other

Program Duration: From: 06/20/1995 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Defense Programs (DP) none

Recent publication info:

US0000206

USA20000159

Title:
DOE MIXED WASTE CHARACTERIZATI

Title in Original Language: Topic Code(s):
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Abstract:

Develop a policy analysis for use of commerical facilities for disposal of DOE low-level and mixed low-level
waste (LLW and MLLW) in combination with or in lieu of the Department's own disposal facilities. The study
was to determine if there are significant cost or programmatic benefits from changing the current approach to
disposal of its LLW and MLLW. A draft report was provided to DOE-HQ, who have assumed preparation fo
the final report.

WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
CHU, MARGARET Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0000

Livermore, CA
Albuquerque NM
87185-0000

Other Investigators: Organization Type:
Other

Program Duration: From: 06/30/1994 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

ERWM;USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000207

USA20000160

Title:
NEW SILICOTITANATE WASTE FORMS

Title in Original Language: Topic Code(s):

Abstract:

Our EMSP project will have significant scientific impact by expanding our understanding of the structure and
properties of new glass and ceramic materials. Development of structure property relationships will aid in the
synthesis of new silicotitanate materials with tailored properties. The work will have significant impact on
DOE's waste disposal problems by generating new, general strategies for waste form development and by
providing potential solutions and cost savings for specific waste disposal needs. At the current estimated cost of
1 million dollars per borosilicate glass log, minimization of final solid waste by using tailored waste forms has
the potential for enormous cost savings.

WM Descriptor(s): basic science; environmental management

Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 09/22/1997 To: 09/30/2009
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State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000208

USA20000161

Title:
TECHNICAL AREA II-OU1303

Title in Original Language: Topic Code(s):

Abstract:

This project is the excavation of the old Classified Waste Landfill in Tech Area II at Sandia National
Laboratories/New Mexico (SNL/NM). The project is being managed by the SNL/NM Environmental
Restoration Project, responding to concerns about the improper disposal of hazardous or radioactive material in
the landfill.

WM Descriptor(s): alOl 8 sandia er project; environmental management

Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 09/17/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000210

USA20000162

Title:
MIXED WASTE LANDFILL-OU1289

Title in Original Language: Topic Code(s):

Abstract:

A monolithic soil cover will be deployed on the Mixed Waste Landfill (MWL) in Technical Area 3 as an
alternative to a RCRA subtitle C cover. The cover will be approximately 6 feet in thickness and constructed
over 3 months in FY 1999. The MWL is a low level radioactive waste landfill at SNL,NM. The landfill was in
operation from 1958 to 1988 as a disposal site for low level rad waste.

WM Descriptor(s): alO 18 sandia er project; environmental management
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Principal Investigator(s):

Shephard, Les E.

Organization Performing the work:
Sandia National Laboratories, Albuquerque, NM, and
Livermore, CA

Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701
Livermore, CA
Albuquerque NM
87185-0701

Organization Type:
Other

Other Investigators:

Program Duration: From: 09/17/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s):

Environmental Restoration and Waste Management;USDOE
Office of Environmental Management (EM)

Recent publication info:

US0000211

Associated Organization(s):

none

USA20000163

Title:
CHEM. WASTE LANDFILL-OU1267

Title in Original Language: Topic Code(s):

Abstract:

The Chemical Waste Landfill is approximately 1.9 acres in areal extent and is located in the southeast corner of
TA-III. Disposal of hazardous wastes at the CWL occurred from 1962 through 1985. A Closure Plan was
approved by the State of New Mexico Hazardous and Radioactive Waste Management Bureau in 1993. To meet
groundwater monitoring requirements of the site closure 12 wells have been installed and have identified low
concentrations of TCE in the groundwater at a depth of 500 ft. In 1998 a Vapor Extraction Voluntary Corrective
Measure (VCM) was completed that removed approximately 5,000 lbs of TCE from the subsurface soils at the
site and appears to have eliminated the groundwater contamination. In September 1998 a VCM was initiated to
remove the contents of the landfill. This VCM is expected to take approximately 9-12 months to complete and
the majority of the materials removed from the landfill will be treated and disposed of at the Corrective Action
Management Unit (CAMU) that has been constructed adjacent to the CWL.

WM Descriptor(s): environmental management; environmental restoration

Principal Investigator(s):

LYNCH, RICHARD
Organization Performing the work:
Sandia National Laboratories, Albuquerque, NM, and
Livermore, CA

Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0000
Livermore, CA
Albuquerque NM
87185-0000

Other Investigators: Organization Type:

Other

Program Duration: From: 09/17/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s):

ERWM;USDOE Office of Environmental Management (EM)

Associated Organization(s):

none
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Recent publication info:

US0000212

USA20000164

Title:
SEPTIC TNK & DRN FIELDS-OU1295

Title in Original Language: Topic Code(s):

Abstract:

Environmental Restoration (ER) involves the characterization of hazardous or radioactive waste sites for the
nature and extent of possible contamination. Additionally, ER involves developing and carrying out plans for
the mitigation of released contamination. Septic tanks, seepage pits, drywells, and any drainfields associated
with them have been potential sources of release of contaminants to the environment. The objective of the
Septic Tanks and Drainfields task is to identify systems that have released contaminants to the environment,
mitigate further contaminant release, and clean up the release to acceptable levels.

WM Descriptor(s): alOl 8 sandia er project; environmental management

Principal Investigator(s):

Shephard, Les E.

Organization Performing the work:
Sandia National Laboratories, Albuquerque, NM, and
Livermore, CA

Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701
Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 09/17/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s):

Environmental Restoration and Waste Management;USDOE
Office of Environmental Management (EM)

Recent publication info:

US0000213

Associated Organization(s):

none

USA20000165

Title:
NUCLEAR STEWARDSHIP PROGRAM

Title in Original Language: Topic Code(s):

Abstract:

DOE/AL and DOE/SR share responsibility for the National Nuclear Materials Stewardship Program (NMSP).
Sandia's role is to help DOE/AL develop the program area and expand it to include emerging infrastructure
elements (Pantex, pit disassembly & conversion, WIPP, transportation, etc.). Sandia provides both technology
support and systems integration roles for the program. Sandia is the lead monitoring technology lab for this
initiative and is expected to provide the leadership necessary to build interfaces to other programs such as
WIPP, YMP, and DOE-NN safeguards activities.

WM Descriptor(s): alO28-a nmspo support; environmental management
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Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000214

USA20000166

Title:
EVAPOTRANS CAP (TDI)

Title in Original Language: Topic Code(s):

Abstract:

A monolithic soil cover will be deployed on the Mixed Waste Landfill (MWL) in Technical Area 3 as an
alternative to a RCRA subtitle C cover. The cover will be approximately 6 feet in thickness and constructed
over 3 months in FY 1999. The MWL is a low level radioactive waste landfill at SNL,NM. The landfill was in
operation from 1958 to 1988 as a disposal site for low level rad waste.

WM Descriptor(s): environmental management; treatment and remediation technology sys

Principal Investigator(s): Organization Performing the work:
Shephard, Les E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0701

Livermore, CA
Albuquerque NM
87185-0701

Other Investigators: Organization Type:
Other

Program Duration: From: 01/15/1998 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Environmental Restoration and Waste Management;USDOE none
Office of Environmental Management (EM)

Recent publication info:

US0000215

USA20000167
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Title:
COATED PARTICLE FUEL

Title in Original Language: Topic Code(s):

Abstract:

The goal is to investigate whether a new form of redioisotopic fuel can be for small power and heat sources for
space and other applications. The proposed configuration is small spheres of plutonium-238 dioxide coated
with layers of pyrocarbon and zirconium carbide. The particles would be made by the sol-gel process. The
configuration and process might be safer and produce a smaller radioactive waste stream then the present
configuration and process for nuclear space power systems.

WM Descriptor(s): isotope power systems support; nuclear energy

Principal Investigator(s): Organization Performing the work:
Blejwas, Thomas E. Sandia National Laboratories, Albuquerque, NM, and

Livermore, CA
Sandia National Laboratories, Albuquerque, NM, and Albuquerque NM 87185-0736

Livermore, CA
Albuquerque NM
87185-0736

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/2009

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

Nuclear Energy;USDOE Office of Nuclear Energy, Science and none
Technology (NE)

Recent publication info:

US0000216

USA20000168

Title:

Parallel Computing Acceleration of the High Level Waste Integrated Flowsheet Model

Title in Original Language: Topic Code(s):

Abstract:

The High Level Waste Integrated Flowsheet Model (HLWIFM) is a detailed computer model developed by
Westinghouse Savannah River Company which simulates the dynamic, fully coupled response of all significant
elements of the Savannah River Site (SRS) High Level Waste complex. The Parallel Computing Acceleration
task is extending state-of-the-art parallel computing technology to the HLWIFM in order to create a unique tool
to guide the optimal, long-term cleanup of high level waste at SRS. We have begun development of innovative
software and hardware constructs necessary to allow HLWIFM to take advantage of the large run-time
accelerations available in coarsely distributed parallel computing architectures. The effort focuses on modifying
the serial structure of the existing process models and developing parallel communications algorithms.

WM Descriptor(s): environmental management; waste management (defense)
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Principal Investigator(s): Organization Performing the work:
Ebra, Martha Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW31 none

Recent publication info:

US0000217

USA20000169

Title:
Development & Testing of a Insitu Cleanable HEPA Filter

Title in Original Language: Topic Code(s):

Abstract:

The SRS HLW Tanks are equipped with a ventilation system to maintain the tank contents at negative pressure
(-1.0"WC), which prevents the release of radioactive material to the environment. This system is equipped with
conventional disposable glass-fiber HEPA filter cartridges. Removal and disposal of these filters is not only
costly, but subjects site personnel to radiation exposure and possible contamination. For the past several years,
Savannah River Site personnel have investigated the use of innovative cleanable HEPA filters that could replace
the conventional disposable filters. A system could be designed such that the cleaning could be accomplished in
the process (i.e. insitu) which would eliminate personnel radiation exposure associated with removal of plugged
filters. The high costs of filter disposal would also be eliminated. This year, we designed, built, and operated a
unit that tested possible cleanable sintered metal HEPA filters. Test results for two different filters (one
manufactured by Mott, the other by Pall) indicate that the Mott filter is suitable as a HLW tank ventilation filter.
This filter was easily cleaned back to new filter performance by an in-situ solution spray numerous times. Also,
high humidity or water did not effect the Mott filter performance. On the other hand, the Pall filter completely
plugged after being saturated with water, thus is not suitable for our use.
WM Descriptor(s): environmental management; waste management (defense)

Principal Investigator(s): Organization Performing the work:
Ebra, Martha Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 02/01/1998 To: 10/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW31 none
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Recent publication info:

US0000218

USA20000170

Title:
Handling and Segregation System for 55-Gallon Drums (HANDSS-55)

Title in Original Language: Topic Code(s):

Abstract:

SRTC developed a concept for repackaging transuranic waste from a contained environment (ie., - glovebox)
into 55-gallon drums using a bagless transfer technique. With this technique, waste will be placed into a
polyethylene drum liner that interfaces with a large glovebox. The inside of the liner will be contaminated,
while the outside remains clean. Upon separation from the glovebox, the drum liner will be free of external
contamination, while the glovebox confinement remains unbreached. This concept is a variation of an SRTC-
patented process with several distinct difference. A technical report was generated describing this concept, and
several test-pieces were generated during a process feasibility study.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Wong, James Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EW40 none

Recent publication info:

US0000219

USA20000171

Title:
Actinide (Am, Cm, Np, Pu) Stabilization by Vitrification

Title in Original Language: Topic Code(s):

Abstract:

SRTC provides the technology for stabilization of Strategic Nuclear Material (SNM ) , such as Americium
(Am), Curium (Cm), Plutonium (Pu), and Neptunium (Np). Identify the appropriate technology, develop
process operating parameters and equipment, and demostrate process. FY98 testing demonstrated operational
difficulties with the "bushing melter" approach so testing with an induction melter was begun. The induction
melter will also meets criticality constraints. The AmCm campaign will result in glass-filled canisters for
shipment to Oak Ridge National Laboratory for recovery and resale, or for safe storage. FY98 Activities. -
Evaluation of Cylindrical Induction Melter (CIM) operations, e. g., heating profiles, off-gas characteristics and
deposition, pour rates, glass product, and control methods. - Demonstrate precipitation as part of feed
preparation.
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WM Descriptor(s): environmental management

Principal Investigator(s): Organization Performing the work:
Marra, John Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000220

USA20000172

Title:
Defense Waste Processing Facility Technology Support

Title in Original Language: Topic Code(s):

Abstract:

SRTC provides the vitrification technology for high level wastes, waste acceptance technology, and process
operational and safety boundaries. The objectives are to support operation, improved waste loading, and
improved processing times of the Defense Waste Processing Facility (DWPF); to demonstrate that the DWPF
waste form will meet repository requirements; and to provide performance parameters for DWPF. Direct
technical support is provided for chemical and melter cell technical issues, analytical methods development,
preparation of radioactive process requirements, and chemical flowsheet and material balance evaluations. The
following major DWPF technical needs were addressed; rheological constraints on sludge-slurry stimulant,
melter control system enhancements, glass product quality control, "coupled flowsheet" evaluations for
processing parameters, hydrogen generation rates, foaming control strategies, vessel cleaning methods,
refinements to the Glass Product Control Program. Future DWPF batches are run on on bench-scale in high
level shielded cells to ascertain processing parameters for production of an acceptable waste glass form.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Randall, Chris Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:
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US0000221

USA20000173

Title:

High Level Waste Melter Pour Spout Testing

Title in Original Language: Topic Code(s):

Abstract:

In conjunction with Clemson University, SRTC provided technical guidance and support on demonstration of
alternative and improved High Level Waste Melter pour spouts , a critical component of the Defense Waste
Processing Facility (DWPF) melter. The objective was to improve pour rates and increase production rates.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s):

Randall, Chris

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators:

Organization Performing the work:
Savannah River Technology Center, Aiken, SC
Aiken SC 29808-001

Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Environmental Management (EM)

Recent publication info:

US0000222

Associated Organization(s):

none

USA20000174

Title:

Transportable Vitrification System for Radioactive, Hazardous, and Mixed Waste - Field Demonstration

Title in Original Language: Topic Code(s):

Abstract:

The primary objective of this task is to demonstrate a stabilization treatment on an actual mixed hazardous and
radioactive waste stream. The radioactive demonstration was performed on Oak Ridge dried B&C Pond Sludge
and Central Neutralization Facility Sludge. Activities. 1) Success completion of the demonstration program at
Oak Ridge. Processed 7,300 kg of actual mixed waste. Simultaneously treated tow listed low level mixed waste
streams. Achieved 60% volume reduction of the radioactive streams. Gathered operational data to support
future treatment of this waste stream. Data will include glass composition, glass performance (leachability by
Toxicity Characteristic Leaching Procedure and Product Consistency Test), air emissions data, and melter
performance information. This work will be accomplished with the assistance of Oak Ridge personnel with
additional support from EM-30. 2) Provided technical direction to Clemson University for their support of the
Transportable Vitrification System. Clemson is performing pilot-scale melter tests on surrogate and actual Oak
Ridge mixed waste, utilizing separate funding. This task will provide glass formulations, test plans, and
technical guidance to Clemson. 3) Leveraged existing High Level Waste glass composition models to determine
mixed wastes glass composition models in the soda-lime-silica and borosilicate glass systems. This subtask will
result in a computer algorithm which will allow the operator to select the proper mix of glass forming chemicals
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for the waste being treated. The glass composition control system for multiple waste streams was successfully
demonstrated on the radioactive Oak Ridge sludges.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Crowley, Dave Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 09/01/1995 To: 07/31/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000223

USA20000175

Title:
Plutonium Immobilization Project

Title in Original Language: Topic Code(s):

Abstract:

SRTC provides the technology for stabilization of excess plutonium (Pu) to meet non-proliferation objectives.
Lawrence Livermore National Laboratory (the DOE lead site for this program) chose a ceramic waste form over
glass at the beginning of FY98. FY98 activities: - Waste form development. Fabricated baseline and single
phase samples (both surrogate and radioactive) for performance testing and characterization. Examine the
effects of volatile specie impurities on sample fabrication and performance. Examine the effects of process and
compositional extremes on sample fabrication and performance. - Ion Beam Irradiation Assessment. Examine
the effects of heavy ion-beam irradiation (to accelerate long-term irradiation damage) on the performance of the
ceramic waste form. - Form qualification. Develop the waste acceptance documentation for the qualification of
the ceramic waste form and the can-in-canister configuration. - Batching/blending Process and Equipment
Development. Develop conceptual design and process for batching/blending th PuO2 feed material. This
includes initial equipment testing to define test systems for FY99 prototype fabrication and testing. - Feed
Preparation Process and Equipment Development. Develop equipment and process parameters for preparation
of the ceramic batch material. This includes grinding, mixing, and granulation to produce a powder suitable for
pressing and sintering. - Non-Destructive Evaluation (NDE) for Process Control. Develop NDE technologies
(including x-ray diffraction an x-ray fluourescence) for product control of the full-scale ceramic waste form. -
Canister Pour Analysis and Testing. Develop plans for can-in-canister assembly melter pour testing.

WM Descriptor(s): fissile materials disposition; storage and disposition options

Principal Investigator(s): Organization Performing the work:
Goetzman, Rudy Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001
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Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 04/01/2002

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Fissile Materials Disposition (MD) none

Recent publication info:

US0000224

USA20000176

Title:
Vitrification of Mining Industry Wastes for Recycle

Title in Original Language: Topic Code(s):

Abstract:

Wastewater treatment sludges from the mining industry are currently exempt from the Environmental Protection
Agency Resource Conservation and Recovery Act (RCRA) regulations. Sludges were received at SRTC,
characterized, made into borosilicate, soda-lime-silica, and basalt glass. Vitrification renders the sludges non-
hazardous under RCRA should the mining industry loose their exemption. A study of the potential recycle
market for the waste glass was also evaluated. A draft report was completed in September, 1997 and transmitted
to the customer. Review by the mining industry was completed in January, 1998. Revisions and additions were
made and the final report issued on August 17, 1998.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Crowley, David Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000225

USA20000177

Title:
Tank Focus Area

Title in Original Language: Topic Code(s):

Abstract:

Collaborated with Pacific Northwest National Laboratory (PNNL) to improve the Defense Waste Processing
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Facility (DWPF) process control system by developing baseline data to improve the liquidus model, which, if
successful, will allow increased high level radioactive waste loading of high level waste glass canisters. (One
percent improvement results in about $300 million dollars of life cycle cost savings.) Also in collaboration with
PNNL, developed two glass formulations for Idaha calcined high level wastes that will meet repository and
operational requirements for vitrification. Completed a review of literature for determining testing techniques
for evaluating long term performance of low activity waste glasses at Hanford. Collaborated with Florida
International University (leveraged EM50 grant funds) to build a small pilot glass pouring test unit. Transferred
to Clemson University a nine cubic meter stirred melter and completed one thermally hot glass test pour.
Initiated fabrication of mockup pour spout to be installed on this large stirred melter. Collaborated with AEA
Technologies to develop a grout formulation for the Idaho sodium bearing waste stream. A drum scale demo
was completed. Completed refinement for glass formulations for the Oak Ridge tanks waste, and completed a
cost analysis of glass versus grout for immobilizattion of Oak Ridge tanks waste. (Collaborated with Oak Ridge
National Laboratory). Completed analysis of results of Clemson Demonstrations of Argentine Ion Exchange
resins and developed future demonstration approach.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Holtzscheiter, Bill Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 11/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000226

USA20000178

Title:
Chemistry and Corrosion Probes

Title in Original Language: Topic Code(s):

Abstract:

This task was divided into three subtasks: subtask A - Chemistry and Corrosion Probes for In-Tank Monitoring;
subtask B - DWPF Liquid Level and Density Monitors; and subtask C - In-Situ Washable Sintered Steel HEPA
filters. The initial funding levels for the project were changed during the year due to changes in scope and
project status. The objective for Subtask A was to assess and develop technologies for corrosion and chemical
species monitoring in the SRS high-level waste (HLW) tanks. The two scopes were: 1) for corrosion
monitoring, perform initial characterization of electrochemical noise measurments (ENM) in simulants of HLW;
and 2) for chemical species monitoring, provide technical assistance with a current probe design based on
Raman spectroscopy. For corrosion monitoring, a test program and laboratory facility was established for
testing of ENM. Experimental testing included proof of principle tests with brass and characterization tests on
steel in simulated waste compositions. The experimental results showed that ENM is sentive to steel electrode
fabrication and design, but is responsive to pitting and stress corrosion cracking environments for HLW tanks.
Equipment and operating software were procured during the year. For chemical species monitoring, the major
emphasis was to provide technical support to EIC Labs, the commercial vendor developing a prototype Raman
probe. This support was necessary to keep probe development on schedule for waste tank deployment in FY00.
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A scoping experimental program was also conducted which characterized conductivity changes with hydroxide
and other waste oxyanion concentrations. Subtask B reviewed the technology for liquid level detectors and
density measurement for application at the Savannah River Site (SRS) Defense Waste Processing Facility
(DWPF). This task was initiated to conduct a feasibility study on commercial and DOE developed liquid level
and density monitors. Changes in need for the monitors, however, resulted in a change in scope for the task.
Additionally, funding was reduced to match the new scope. The purpose of subtask C was to demonstrate the
feasibility of in-situ washable sintered steel HEPA filters for use on SRS high-level waste tanks. Testing was
conducted in a bench scale facility using HLW simulated salts, HLW simulated sludge, and South Carolina road
dust. Preliminary results show that the sintered Mott HEPA filter can be cleaned in situ and returned to service
with the differential pressure (dP) and air flow across the filter recovering.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Mickalonis, John Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000227

USA20000179

Title:
TRANSPORTABLE MELTER VITRIFICATION DEMO ON ACTUAL MIXED WASTE

Title in Original Language: Topic Code(s):

Abstract:

The primary objective of this task was to demonstrate a stabilization treatment on an actual mixed hazardous
and radioactive waste stream. This objective will be accomplished by a parallel program of radioactive mixed
waste treatability studies (at bench and pilot scale) of actual Oak Ridge Reservation (ORR) mixed wastes and a
field-scale vitrification demonstration of a waste stream using the Transportable Vitrification System (TVS).
The tasks and milestones include: 1) Setup the TVS at ORR, complete safety and readiness reviews, and
commence the demonstration program. Process 80,000 kg of actual mixed waste. Gather operational data to
support future treatment of this waste stream. Data will include glass composition, glass performance , air
emissions data, and melter performance information. This work will be accomplished with the assistance of Oak
Ridge personnel with additional support from EM-30. 2) Provide technical direction to Clemson University for
their support of the TVS. Clemson is performing pilot-scale melter tests on surrogate and actual ORR mixed
waste, utilizing separate funding. This task will provide glass formulations, test plans, and technical guidance to
Clemson. 3) Leverage existing High Level Waste glass composition models to determine mixed wastes glass
composition models in the soda-lime-silica and borosilicate glass systems. This subtask will result in a computer
algorithm which will allow the operator to select the proper mix of glass forming chemicals for the waste being
treated.

WM Descriptor(s): environmental management; technology development
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Principal Investigator(s): Organization Performing the work:
WHITEHOUSE, JOHN Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000228

USA20000180

Title:
CONSOLIDATED INCINERATOR FACILITY EFFLUENT STABILIZATION

Title in Original Language: Topic Code(s):

Abstract:

The Consolidated Incineration Facility (CIF) at the Savannah River Site (SRS) burns low level radioactive
mixed waste, low level waste, and hazardous waste, which in turn creates secondary blowdown off-gas effluents
and ash. This task will evaluate alternative technologies to provide for the development of an effective salt-
stabilization technology for the blowdown and/or CIF ash. Methods that SRS are to investigate may include, but
are not limited to, those technologies currently being investigated by the Mixed Waste Focus Area (MWFA).

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
WALKER, WILLIAM Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000229

USA20000181

Title:
Spent Fuels Alternate Technology- Direct Disposal
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Title in Original Language: Topic Code(s):

Abstract:

Direct/Co-Disposal Technology: The core technology for direct/co-disposal of aluminum Spent Nuclear Fuel
(SNF) was developed. The conformance of the direct/co-disposal SNF form to the repository acceptance criteria
was also established. The functional performance criteria for the transfer and storage facility was also
developed. Further, all the technology elements were input into the technology decision model leading to a
preferred technology recommendation. An assessment of the technology development activities was also
completed through the U.S. NRC and the National Academy of Science. Specific accomplishments included: *
Initiated Validation of Road Ready Storage Criteria: * Completed the staging of the Instrumented Test Canister
in L Dry Caves * Loaded SNF into Instrumented Test Canister and initiated a long term validation of road ready
storage criteria. * Completed thermal analysis of direct disposal SNF form in a waste package. * Completed
criticality analysis of the road ready package. (Phase II). * Completed development of corrosion models for
road ready storage of Al SNF * Initiated evaluation of compatibility of poisons with Al SNF.

WM Descriptor(s): environmental management; nuclear material and facility stabilization

Principal Investigator(s): Organization Performing the work:
Iyer, Natraj Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000230

USA20000182

Title:
Spent Fuels Alternate Technology- Press or Melt & Dilute

Title in Original Language: Topic Code(s):

Abstract:

Melt-Dilute Treatment Technology: The core technology for melt-dilute treatment of aluminum Spent Nuclear
Fuel (SNF) was developed. The conformance of the melt-dilute SNF form to the repository acceptance criteria
was also established. The functional performance criteria for the transfer and storage facility was also
developed. Further, all the technology elements were input into the technology decision model leading to a
preferred technology recommendation. An assessment of the technology development activities was also
completed through the U.S. NRC and the National Academy of Science. Specific accomplishments included: *
Developed Melt-Dilute process for UAlx, U3Si2, and U3O8 Al SNF. * Established the off-gas system
requirements through bench-scale and small scale experiments. * Assessed the waste stream generated through
Melt-Dilute process and ensured integration with SRS high level waste flow sheets . * Integrated Process
Demonstration: * Completed the design, fabrication and installation of a small scale melt-dilute furnace with off-
gas system. * Completed fabrication of surrogate Materials Test Reactor (MTR) elements with built-in fission
products. * Completed integrated process demonstration using full scale surrogate MTRs. * Developed
functional requirements for melt-dilute process. * Completed Phase I criticality analysis of melt-dilute SNF
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form. * Completed assessment of melt-dilute form characteristics.

WM Descriptor(s): environmental management; nuclear material and facility stabilization

Principal Investigator(s): Organization Performing the work:
Iyer, Natraj Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000231

USA20000183

Title:
Spent Fuels Alternate Technology- Characterization

Title in Original Language: Topic Code(s):

Abstract:

Test Protocol and Characterization: The characterization requirements were identified for the disposal of
aluminum Spent Nuclear Fuel (SNF) forms in a repository. This was incorporated into a functional performance
requirements for a transfer and storage facility. Further, a number of test techniques aimed at developing SNF
form dissolution data were developed. Apparatus for the static dissolution and flow through dissolution were
installed and experiments initiated. Electrochemical tests on surrogate aluminum SNF forms were also
conducted. Preliminary dissolution rates for Al SNF in the repository environments were developed. An
American Society Testing Materials (ASTM) standard guide for the aluminum SNF form test protocol was also
drafted and submitted to the ASTM C26.13 committee.
WM Descriptor(s): environmental management; nuclear material and facility stabilization

Principal Investigator(s): Organization Performing the work:
Iyer, Natraj Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000232
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USA20000184

Title:
WSRC PRETREATMENT

Title in Original Language: Topic Code(s):

Abstract:

Problem to be Solved: Significant quantities of sodium hydroxide (caustic) will be required to store and retrieve
high-level wastes (HLW) and leach sludges at the Hanford and Savannah River sites. Technical Issues Related
to This Task Include: The technical feasibility of a caustic recycle process on actual waste needs to be shown.
The ability to produce NaOH that meets operational specifications must be demonstrated. FY98 Scope:
Electrochemical salt splitting is a possible method to recover caustic from HLW solutions. Problem to be
Solved: Sludges at Savannah River Site, Hanford, and Oak Ridge will be washed to remove salts before
immobilization. The High Level Waste (HLW) sludge must be washed to remove soluble salts as a pretreatment
to vitrification. Technical Issues Related to This Task Include: Technology to remove the desired components,
such as aluminum and selected radionuclides from the sludge, to produce a more concentrated lower volume
wash water, and to produce a more consistent treated sludge feed for vitrification are all desired.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
HOBBS, DAVID Savannah River Technology Center, Aiken, SC

AikenSC 29808-001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000233

USA20000185

Title:
WSRC IMMOBILIZATION

Title in Original Language: Topic Code(s):

Abstract:

Optimization of Waste Loading in Glass: This task will evaluate composition effects on glass properties that
limit waste loading in high-level waste (HLW) glasses to ultimately increase waste loading in these glasses
and/or the available compositional processing window. The primary property for this subtask is phase stability
in HLW glasses leading to the development of amorphous phase separation. Currently, limits have been
instituted in process control models that related composition to properties of interest. The subtask will directly
support the development or enhancement of current process control models that should lead to increased waste
loadings or increased operational windows Grout and Glass Waste Forms for ORR: This task will be performed
by the Savannah River Technology Center (SRTC) and is focused on developing glass waste forms for the Oak
Ridge tank sludges. In addition, the impacts of processing time, volume of waste and disposal costs will be
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identified. SRTC will confirm the glass formulation using a surrogate waste similar in composition to the
radioactive waste to be tested. Demonstration of compliance with the Waste Isolation Process Plant (WIPP)
Waste Acceptance Criteria (WAC) - The testing of the glass waste forms will be extended to ensure that all
specifications of the disposal site (WIPP or Nevada Test Site (NTS)) are met. Additional testing may be
required to meet the Oak Ridge temporary site storage requirements prior to shipment to WIPP. Life cycle cost
analysis - A life cycle cost analysis will be performed for the vitrified waste form. This will include the costs of
disposal of the waste form at WIPP (or NTS). DWPF Melter Pouring Improvements: The melter pour spout
accumulates glass and crystalline deposits in three areas. Interim and long term solutions to the plugging
problem require basic data and understanding of the glass pour process in order to relate operational parameters
to the potential for wicking. Once the major parameters affecting wicking are determined, methodologies and
operating principles will be established to minimize wicking DWPF Process Pour Enhancements: The glass
pouring portion of the DWPF melter has experienced intermittent accumulation of glassy and crystalline
deposits. EM-30 funded task teams have evaluated the pouring plugagges and performed full scale fluid flow
physical modeling of the pour spout area. Some features of the pour instability in the DWPF melter have been
demonstrated in this manner and equipment developed to record and measure the flow. It has been concluded
that a full scale, prototypic pour spout is necessary for testing of process controls, optimizing operating
procedures, acceptance testing of cleaning processes and devices, and for evaluating modifications of the pour
spout and connections to the glass receipt canister.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
HARBOUR, JOHN Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000234

USA20000186

Title:
DC ARC MELTER ENHANCED CAPABILITIES

Title in Original Language: Topic Code(s):

Abstract:

TASK : PARTITIONING STUDIES A DC graphite arc melter had been previously installed in a glove box to
perform vitrification experiments with radioactive materials. The primary goal of this task was to perform
partitioning studies with the contained DC graphite arc melter comparing the migration of Pu-238, Pu-239, and
cerium in various types of simulated job control wastes. Idaho National Engineering and Environmental
Laboratory's soil was used to test the melter and off-gas system before starting the job control tests. The test
results will be documented at the completion of this work.

WM Descriptor(s): environmental management; technology development
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Principal Investigator(s): Organization Performing the work:
CONGDON, JAMES Savannah River Technology Center, Aiken, SC

AikenSC 29808-001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1997 To: 09/30/1998

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000235

USA20000187

Title:
Defense Waste Processing Facility (DWPF) Technology Support - Process and Chemistry

Title in Original Language: Topic Code(s):

Abstract:

The Savannah River Technology Center (SRTC) of the Westinghouse Savannah River Company continued to
provide key technical and operational support to Defense Waste Process Facility (DWPF) at the Savannah
River Site in FY99. Due to continued funding limitations, the technical support to increase DWPF production
was constrained. DWPF and SRTC developed a prioritized list of technical needs to address the most critical
technical and operational issues. The objectives are to support operation, improved waste loading, and
improved processing times of the Defense Waste Processing Facility (DWPF); to demonstrate that the DWPF
waste form will meet repository requirements; and to provide optimum performance parameters for DWPF.
Direct technical support is provided for chemical and melter cell technical issues, analytical methods
development, preparation of radioactive process requirements, process control, and chemical flowsheet and
material balance evaluations. The following major DWPF technical needs were addressed: chemical
flowsheet modeling support for long term planning for immobilizaiton of tank farm high level waste; chemical
flowsheet support for several sludge batch blending scenarios; radionuclide analysis of tank farm waste and
preparations for bench scale processing of actual high level radioactive tank farm waste to demonstrate that the
next Batch will meet waste acceptance reqiurements; developed analytical methods for removal of strontium-90
and cesium-137 from high level radioactive waste; provided statistical and analytical support for evaluation of
data on new aliquoting sampling and analytical method; demonstrated anti-foaming agents in 1/240th Glass
SRAT (engineering scale pilot); developed a flowsheet that allows for a SRAT product with a greater solids
content to improve melter pour rate, and another flowsheet for sludge waste only (from Tank 42) that produces
a chemically more reducing melter feed, which improves melter operations; supported DWPF process control
methods and glass property models to provide assurance that the melter feed is processable and will produce
and acceptable product; evaluated glass viscosity data for macrobatch 2 and provided recommendations to
improve DWPF operations; evaluated other operational constraints (frit and glass liquidus correlation) to
improve DWPF operations and increase waste loading in the final glass wasteform; supported DWPF melter
pour spout insert and knife edge testing at the Clemson Environmental Test Laboratory (CETL) and Florida
International University (FIU); analyzed DWPF glass pour stream sample and performed glass variability
studies in support of sludge batch waste qualification and acceptance.

WM Descriptor(s): environmental management; post 2006 completion
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Principal Investigator(s): Organization Performing the work:
Holtzscheiter, William Savannah River Technology Center, Aiken, SC

AikenSC 29808-0001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

EM-30 (USDOE Office of Environmental Management (EM)) none

Recent publication info:

US0000236

USA20000188

Title:
Materials Disposition - Plutonium Immobilization Program

Title in Original Language: Topic Code(s):

Abstract:

The Plutonium Immobilization Project is developing the technology to disposition excess weapons grade
plutonium. In the two part Can-in-Canister (CIC) approach, plutonium would be immobilized within a ceramic
formed in 'pucks'. The pucks would then be placed inside Defense Waste Processing Facility (DWPF) canisters
for filling with radioactive High Level Waste glass at the DWPF. The Savannah River Technology Center
(SRTC) of the Westinghouse Savannah River Company successfully tested variations of the CIC design in
August 1999 during the Phase 1 scoping test at the Clemson Environmental Technologies Laboratory. Three
canisters were filled with surrogate DWPF glass under various DWPF pour conditions. No radioactive materials
were used in these tests. Comparisons of predicted glass pour weights with measured glass weights in the
canisters, visual examination of the inside of one canister during glass filling, and subsequent cross sectioning
and inspections of the canisters showed no observable glass voiding or hardware deformation. The Phase 1
test indicated that the CIC system is a viable option for the disposition of excess weapons grade plutonium. The
results of this Phase 1 test will be used to determine the 'final' CIC hardware design to be tested in the Phase 2
test in FY00. This Phase 2 test will be used to demonstrate compliance with the filling requirements in the
Plutonium Immobilization Product Specifications.

WM Descriptor(s): fissile materials disposition

Principal Investigator(s): Organization Performing the work:
Blancett, Al Savannah River Technology Center, Aiken, SC

AikenSC 29808-0001

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):
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USDOE Office of Fissile Materials Disposition (MD) none

Recent publication info:

US0000237

USA20000189

Title:
Repair of Bent Flange Canister for DWPF

Title in Original Language: Topic Code(s):

Abstract:

A canister filled with radioactive glass existed in the Savannah River Site s Defense Waste Processing Facility
(DWPF) that has a bent flange as the result of an accident. Since the damaged canister could not be welded with
a resistance welding process, an alternate welding mechanism was required. As a result of this task, final
welding parameters were established .

WM Descriptor(s): environmental management; post 2006 completion

Principal Investigator(s): Organization Performing the work:
Sessions, Charles Savannah River Technology Center, Aiken, SC

AikenSC 298080001

Savannah River Technology Center, Aiken, SC
Aiken SC
298080001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000238

USA20000190

Title:
Spent Nuclear Fuel: Melt Dilute Technology Development Program

Title in Original Language: Topic Code(s):

Abstract:

The Melt-Dilute alternative for treatment of aluminum-based spent nuclear fuel was one of the highest-ranked
technology options by the Research Reactor Spent Nuclear Fuel Task Team appointed by the Office of Spent
Fuel Management of DOE. Treatment technologies were further evaluated using decision models and the melt-
dilute technology ultimately emerged as the preferred technology option in the Savannah River Site's
Environmental Impact Statement for the management of the aluminum-based fuel. The Melt-Dilute treatment
technology has been developed by the Savannah River Technology Center (SRTC) of the Westinghouse
Savannah River Company to stabilize and reduce the isotopic enrichment of uranium in aluminum-based fuels
to provide a superior disposal form. This treatment technology minimizes proliferation risks and criticality
issues with highly-enriched research reactor fuels. The process of melt-dilute is flexible and can be extended to
treat other nuclear materials for safe, permanent repository disposal. In FY99, the basic technology for the
Melt-Dilute form of aluminum-based spent nuclear fuel was completed and a furnace/off-gas integrated small-
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scale system demonstration of the melt-dilute treatment was achieved using a full-scale Materials Test Reactor
design fuel surrogate.

WM Descriptor(s): environmental management; site/project completion

Principal Investigator(s): Organization Performing the work:
Sindelar, Bob Savannah River Technology Center, Aiken, SC

AikenSC 298080001
Savannah River Technology Center, Aiken, SC

Aiken SC
298080001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000239

USA20000191

Title:
Spent Nuclear Fuel: Melt Dilute Form Qualification Program

Title in Original Language: Topic Code(s):

Abstract:

The ultimate goal of the DOE Melt-Dilute Qualification Program is to ensure that the Melt-Dilute (M-D) form
is in compliance with requirements for interim storage, transportation, and ultimate disposal in the geologic
repository. The program objectives are to: 1) Demonstrate that M-D Form in the Codisposal Waste Package
Complies with Repository Requirements - Waste Acceptance- System Requirements Document. - Repository
Performance for Performance Assessment (Release Rate), Design-Basis Events, and Criticality. - Technical
Database for License Application. 2) Demonstrate Safe Interim Dry Storage of Aluminum-Spent Nuclear Fuel
(Al-SNF) Forms. 3) Provide Direct Link to Final Specifications for M-D Form and for Interim Storage and
Repository Disposal Configurations. The technical approach is to: - Focus on Al-SNF Form Performance
Characterization. - Perform Analysis and Testing with Inputs (Preliminary & Confirmed) for Al-SNF Forms. -
Technical Interfaces with other involved technical organizations. The Melt-Dilute form can meet the
requirements . The technical information is being developed to show compliance. Deliverables in FY99
included: American Society for Testing and Materials Guide for Corrosion Testing of Aluminum-based Spent
Nuclear Fuel in Support of Repository Disposal (ASTM C1431-99); Criticality Analyses ; Thermal Analyses ;
and neutron absorber evaluation and initial testing.

WM Descriptor(s): environmental management; site/project completion

Principal Investigator(s): Organization Performing the work:
Sindelar, Bob Savannah River Technology Center, Aiken, SC

AikenSC 298080001

Savannah River Technology Center, Aiken, SC
Aiken SC
298080001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999
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State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Environmental Management (EM)

Recent publication info:

US0000240

Associated Organization(s):
none

USA20000192

Title:
LARGE SCALE DEACTIVATION DEMONSTRATION PROJECT : DEACTIVATION OF 321-M FUEL
FABRICATION FACILITY AT SAVANNAH RIVER SITE

Title in Original Language: Topic Code(s):

Abstract:

Problem The 321-M Fuel Fabrication Facility was used to manufacture fuel and target assemblies for
irradiation in the site s production reactors. The manufacturing of these fuel and target assemblies has left 15
percent of the 60,000 ft2 facility as a contaminated area (CA). The radiological contaminant is highly enriched
uranium (HEU). A radiological buffer area surrounds the CA. Based on an HEU holdup assessment conducted
in 1995, approximately 1200 grams of U-235 remain in the building. Although not a large enough quantity to
provide an attractive target for special nuclear material diversion, the residual HEU forces monthly material
control & accountability reports and periodic audits and is the impetus for operating the facility s forced air
ventilation system. The HEU holdup is located in the ventilation ducts, the process equipment, on the floor of
the contaminated area spaces, and in the overheads. By removing HEU, the project team will eliminate many of
the existing surveillance & maintenance requirements. A reduction in the facility's CA will facilitate survey and
maintenance (S&M) during the safe storage period by making inspections easier and less costly. A reduction in
the facility s CA will also make eventual decommissioning easier and less expensive. Removing HEU will also
decrease the probabilistic risk of a criticality event. The optimum technical approach to deactivate the 321-M
Facility will be determined. The innovative technologies shall be deployable, and must have the potential of
being faster, cheaper, safer, and/or better than the baseline technologies. In addition, the innovative technologies
shall not have been demonstrated or used at a U.S. Department of Energy (DOE) facility (bench-scale
experiments excepted). To the extent practical, baseline technologies were performed and innovative
technologies demonstrated. Collected data from the baseline and innovative cases will be compared. The
LSDDP provides opportunities for the transfer of successful technologies to future projects at SRS, across the
DOE complex, and in the commercial sector. Accomplishments: Five technologies were demonstrated and five
Innovative Technology Summary Reports (ITSR) issued. These were: Long Range Alpha Detection (LRAD).
X-Ray K Edge Heavy Metal Detection System. Strippable Coatings. Electret Ionization Chamber (E-PERM).
Size Reduction.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s):

Lee, Jeff

Savannah River Technology Center, Aiken, SC
Aiken SC
29808-0001

Other Investigators:

Organization Performing the work:
Savannah River Technology Center, Aiken, SC
Aiken SC 29808-0001

Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s):

USDOE Office of Environmental Management (EM)

Associated Organization(s):

none
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Recent publication info:

US0000241

USA20000193

Title:
ADVANCED CHEMICAL SEPARATIONS AT SAVANNAH RIVER SITE

Title in Original Language: Topic Code(s):

Abstract:

Problem Demonstrate cesium (Cs), strontium (Sr), transuranium, and other radioisotope decontamination on
simulated and actual tank waste with Efficient Separations and Processing CrossCut Program (ESP-CP)
developed technologies and evaluate compatibility with Savannah River Site (SRS) and other site s waste
disposal flowsheets. ESP-CP technologies were also demonstrated for removal of Resource Conservation and
Recovery Act (RCRA) metals from these wastes. SRS tank wastes and recycle wastes from the Defense Waste
Processing Facility (DWPF) contain radioisotopes plus Resource Conservation and Recovery Act (RCRA) or
Toxic Substance and Control Act (TSCA) regulated substances, especially Mercury (Hg). These materials must
be removed prior to further processing or vitrification. During the vitrification of tank waste sludges at SRS,
various liquid waste streams are generated including offgas scrubbing solutions, excess solution from sampling
operations and other miscellaneous solutions. These solutions are currently being returned to the waste tanks for
evaporation and retreatment. These solutions are being stored in Waste Tank 22 until a method of processing is
developed that removes Cesium (Cs) and Hg, which will allow the decontaminated solution to be treated further
in the Effluent Treatment Facility. Treating this stream separately will save money by not requiring evaporation
and retreatment. Several ESP-CP developed technologies could potentially meet the requirements: crystalline
silicotitanate, a non-elutable ion exchange material, SuperLigTM 644, an elutable ion exchange material, and
solvent extraction from alkaline solution with an extractant consisting of a crown either attached to a calixarene.
These materials have potential for improving waste processing at the Savannah River Site as well as Hanford,
Oak Ridge and the Idaho National Engineering and Environmental Laboratory. Accomplishments Issued
final report on Materials Testing with DWPF Recycle Solutions. Completed initial test of a remotely operated
ion exchange system within a shielded cell. Issued final report on testing for removal of heavy metals Lead
(Pd), Mercury (Hg) and Copper (Cu).
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Title:
WESTINGHOUSE SAVANNAH RIVER COMPANY IMMOBILIZATION

Title in Original Language: Topic Code(s):

Abstract:

The purpose is to develop data and understanding of composition effects on glass properties, that limit waste
loading in current glass formulations. The objective is to increase the waste loading in the US Department of
Energy s (DOE) high-level waste (HLW) glasses. Problem HLW glass formulation work done in the past in
the DOE complex was focused on achieving a safe and reliable vitrification process that produced an acceptable
product. The present Savannah River Site (SRS) Defense Waste Processing Facility (DWPF), Hanford, and
Idaho National Engineering and Environmental Laboratory (INEEL) composition databases and predictive
models are not adequate to optimize glass formulations for increased waste loading. The current data does not
cover a broad enough range of waste compositions. The present situation calls for expanding the databases and
developing tools to optimize waste loading, thereby minimizing production and disposal costs.
Accomplishments SRS Savannah River Technology Center (SRTC) and Pacific Northwest National
Laboratory (PNNL) developed two additional glass compositions to demonstrate direct vitrification of INEEL s
Zr-calcine. Both glasses target a 38 wt% Zr-calcine loading (on a non-volatile oxide basis) and were
experimentally shown to meet all processing and product performance constraints. The first pilot scale
vitrification demonstration run in the EV-16 melter using INEEL pilot plant calcine was completed. After
cooling, removal of the solidified glass from the melter revealed no change in electrode length and little, if any
corrosion or erosion on the electrodes, drain tube, or refractory. A Peer Review Committee (PRC) was
established to assess the long-term performance strategy for Hanford low activity waste glass.
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WESTINGHOUSE SAVANNAH RIVER COMPANY RETRIEVAL AND CLOSURE

Title in Original Language: Topic Code(s):

Abstract:

Problem Task A: Methods must be explored and developed to successfully remove residual heels of sludge
and debris that remain on the bottoms of some of the waste tanks after bulk waste removal is complete. The
tanks are one (1) million gallon nominal capacity with a diameter of 75 to 85 feet, depending on the type of
tank. The types of debris and residual waste can include the following: - Hardened sludge -Zeolite -Silica -
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Reel tapes. As much as 40,000 gallons of residue can remain after a conventional waste removal campaign.
Task B: Saltcake is formed through successive evaporation cycles of alkali waste. Total waste volume is
reduced during storage of waste in a less mobile form. Conventional waste removal techniques utilizing slurry
pumps and transfer jets/pumps do not suspend and remove this type of waste very effectively. However, the
Saltcake must be redissolved and transferred for further processing. Traditional salt removal involves installing
large 150 HP slurry pumps into the tank to vigorously mix the contents into solution. The objective is to
design and demonstrate a small system that can be installed in the waste tanks along with the mixers when
needed to mobilize the remaining sludge. Hanford also requires, as part of mixer pump retrieval process, a
means of transferring waste from a tank that is being actively mixed. Task C: Tank 16 is a Savannah River
Site Type II waste tank. It has a 2-1/2 foot wide annulus surrounding the primary tank and is lined with a five
foot high steel pan to provide secondary waste containment. Tank 16 is underground and enclosed in a concrete
vault. The annulus currently contains about 22,000 lbs of water insoluble solids containing 30,000 curies of
activity. These demonstrations will evaluate commercially available equipment which can be inserted in to the
waste tank to aid in dissolving salt as well as provide an alternate method for removal of waste that has resulted
from past production campaigns. Test data indicates there are more cost effective processes for removing salt
from High Level Waste (HLW) Tanks than the current use of three mixer pumps. Task D: Transfer lines can
become blocked, preventing or restricting related waste management functions. The purpose is to identify and
test industrial methods to locate and remove waste transfer line blockages and to inspect and certify the
condition of the waste transfer lines. In order to determine the factors and their relative importance, it is
necessary to create and understand blockage phenomena under laboratory conditions. Task E: In-situ
grouting has been applied to stabilization of buried waste sites and to previously emptied underground tanks.
However, the intention with the Old Solvent Tanks and the tanks is to avoid the issues associated with material
retrieval and disposal and grout the tanks with their contents in-situ. There are a number of difficulties that have
to be overcome before this technology can be considered field deployable in this application, namely total
entrainment of the solid and liquid contents in the grout mixture and grout formulation. Multi-Point Injection
(MPI) is a new technology that potentially has the capability of achieving the objective of total entrainment.
Task F: Residual wasteheels have accumulated within the Evaporator and Concentrate Transfer System (CTS)
over nearly 30 years of operation, which included leakage into the containment cells. Having identified
representative sample locations, one or more specialized sample tools are being developed. These sample tools
will have the capability to retrieve approximately 50 ml sample volumes from each location. Analytical methods
will be employed for determination of specific species. The results of the sample analysis will support fate and
transport modeling as part of the closure program. Accomplishments Issued final report on Savannah River
Site Tank 16 modeling effort.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Saldivar, Eloy Savannah River Technology Center, Aiken, SC

AikenSC 29808-0001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000245

USA20000196

USA20000195 - USA20000195



219 United States of America

Title:
REMOTE MODULAR WASTE CONDITIONING SYSTEM

Title in Original Language: Topic Code(s):

Abstract:

The Hanford Reservation's Handling and Segregating System for 55-gallon drums (HANDSS-55) uses robotics
and automation technologies to prepare waste for final disposal. HANDSS-55 allows operators to remotely
open a 55-gallon drum; inspect, sort and repackage the waste for shipment to a disposal facility. The result is
improved safety and treatment efficiencies. HANDSS-55 is a modular system designed to satisfy the various
and unique needs of each waste generator. Each piece of equipment can be used separately or integrated with
some or all of the others. Five main subsystems comprise HANDSS-55: - Drum and liner opener - Inspection
and segregation station - Drum and liner volume-reduction station - WIPP-approved container repackaging
port - System integration and control station. HANDSS-55 is being developed through a collaboration
between the Mixed Waste Focus Area (MWFA), the Robotics Crosscut Program, and EM-30 at the Savannah
River Site. Two reports are available that assess the existing technologies, identify technology development
needs and make recommendations for a path forward: Evaluation of Technologies for Sorting, Sizing-
Reduction, and Handling of Mixed Wastes and Mixed Waste Focus Area Remote and Automation Technology
Needs Investigation. Deployment of the integrated system is currently scheduled for Fall 2001 at the Savannah
River Site. The system will be used to process 10,000 drums of transuranic (TRU) waste at SRS. Future efforts
include adapting the system to meet the remote-handling needs of the Hanford site. Accomplishments Issued
a technical report entitled Development of an Infrared Welder for Sealing Polyethylene TRU-Waste
Containers. See record P/SRTC-9909114020, HANDSS-55.
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Abstract:

Project # 1 Title: Decontamination and Decommissioning of Polychlorinated biphenyl (PCB) Sites at the U.
S. Department of Energy (DOE): Extraction, Electrokinetics, and Hydrothermal Oxidation Large quantities of
mixed low level waste (MLLW) that fall under the Toxic Substances Control Act (TSCA) exist and continue to
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be generated at DOE sites across the country. Currently, the volume of these wastes is 23,500 m3, and the
majority of these wastes (i.e., almost 19,000 m3) consists of PCBs and PCB-contaminated materials. Although a
number of processes have been proposed for the recovery and/or destruction of these persistent pollutants, none
has yet to emerge as the preferred choice for DOE cleanup. This is a collaboration between researchers at the
University of South Carolina, Clemson University, and the Savannah River Site. Project # 2 Title:
Physical, Chemical, and Structural Evolution of Zeolite-Containing Waste Forms Produced from Metakaolinite
and Calcined HLW Natural and synthetic zeolites are extreme versatile materials. They can adsorb a variety
of liquids and gasses, and also take part in cation exchange reactions. Zeolites are easy to make, they can be
synthesized from a wide variety of natural and man made materials. One such combination is metakaolinite and
sodium hydroxide solution. The objective is to adapt this well known reaction for use in site remediation and
clean-up of caustic waste solutions now in storage in high leve waste tanks. Project # 3 Title: Precipitation
and Deposition of Aluminum-Containing Phases in Tank Wastes Aluminum-containing phases represent the
most prevalent solids that can appear or disappear during the processing of radioactive tank wastes. Of all tank
waste constituents Al-species have the greatest potential for clogging pipes and transfer lines, fouling
components such as ion exchangers, and completely shutting down processing operations. The primary focus
of this proposal is to understand the major factors controlling precipitation, scale formation, and cementation of
existing insoluble particles by Al-containing phases. Results will be used to predict and control precipitation,
scale formation, and cementation under tank waste processing conditions. Project # 4 Title: Millimeter-
Wave Measurements of High Level and Low Level Activity Glass Melts The objectives of the proposed multi-
organizational research are to develop new real-time sensors for characterizing glass melts in high level waste
(HLW) and low activity waste (LAW) melters, and to understand the scientific basis and bridge the gap between
glass melt model data and melter performance. Millimeter-wave technology was developed and applied to the
simultaneous measure of temperature, conductivity, and viscosity for the first time. This research will be a
collaboration between the Massachusetts Institute of Technology (MIT) Plasma Science and Fusion Center
(PSFC), the Pacific Northwest National Laboratory (PNNL), and the Savannah River Technology Center
(SRTC). Accomplishments Project # 1 None referenced. Project #2 A source of decontaminated low
level and high level salt supernate has been identified for this task. Project # 3 Provided periodic technical
consultation to PNNL researchers concerning SRS waste characterization, storage, retrieval and processing
operations. Closely coordinating with PNNL on the plan for the next phase of research to ensure there is no
duplication between these activities and related areas being funded by SRS operations and Tanks Focus Area.
Project # 4 Developed a Defense Waste Processing Facility (DWPF) Batch 3 glass test matrix to serve as
input to the overall test matrix being developed by PNNL. Submitted an expanded annual report that
summarizes the specifics of the SRTC research efforts in the development of Millimeter-Wave Measurement
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Title:
WESTINGHOUSE SAVANNAH RIVER COMPANY CHARACTERIZATION AND SAFETY

Title in Original Language: Topic Code(s):

Abstract:

Task A: Savannah River EN Corrosion Probe Validation and Deployment The purpose is to develop and
demonstrate electrochemical noise (EN) measurements as usable technique for real-time, on-line corrosion
monitoring of high level waste (HLW) tanks. The primary degradation mode of the waste tanks is corrosion,
which limit the tank s lifetime and safety. Chemical control through analysis of grab samples is currently the
only corrosion monitoring tool, so the actual state of corrosion in the tanks is unknown. Corrosion monitoring
of underground storage tanks has typically been achieved by chemical analysis of grab samples of the supernate
and examination of corrosion coupons that were immersed in the supernate. These techniques provide only
historical information. Task B: Savannah River Chemistry Species Monitor Development The purpose is to
develop and demonstrate a chemistry species probe as a viable technique for real-time, on-line monitoring of
high level waste (HLW) chemistry. The chemical species probe uses both Raman spectroscopy and conductivity
measurements to measure and determine the concentrations of chemical species pertinent to HLW. Processing
of the waste for cleanup will require better and more timely knowledge about the waste chemistry. Variations in
waste composition occur at different locations within the tank and are not easily characterized under the present
chemical control program. Chemical control of underground storage tanks has typically been achieved by
chemical analysis of grab samples of the supernate. The dynamic conditions of the waste tank during processing
cannot be followed. Efficient waste processing requires that the appropriate chemical composition be obtained
prior to process continuation. On-line monitoring techniques are needed to follow the dynamic conditions
encountered in the tank during removal and waste processing. Commercial in-situ probes for chemistry
measurements are not available for application in the waste tank environment. A robust in-situ probe which uses
Raman spectroscopy as the analysis technique, however, is capable of measuring the nitrite/nitrite concentration
and the hydroxide concentration to 0.05 M. This probe needs to be demonstrated in an actual waste tank. Task
C: Metal Filters for Waste Tank Ventilation The SRS HLW tanks are currently equipped with a ventilation
system to maintain the tank contents at negative pressure (-1.0 WC). This system contains conventional
disposable glass-fiber High Efficiency Paniculate Air (HEPA) filter cartridges. Cleanable HEAP filters that
could replace the conventional disposable filters are desired. These filters should be designed such that the
cleaning could be accomplished in the process (i.e., insitu) which would eliminate personnel radiation exposure
associated with removal of plugged filters. This effort was to identify and conduct performance testing on
different types of cleanable HEPA filters. Filter performance data will be used to aid in selection of an insitu
cleanable HEPA filtration system. Accomplishments Task A: Data analysis has focused on developing a
self-organizing map with artificial neural network (SOM/ANN). The vectors which are generated from the data
have been found to correspond to particular real-time noise signals. The analysis has involved evaluating if pre-
selected vectors can be used to interpret the noise data. The vectors from a given set of data are being used to
compare different data sets for identical corrosion environments. Task B: Raman Probe was tested and no
unusual peaks were detected in the spectra of any waste sample. Excellent to good agreement was found
between the Raman results and the standard analytical results for nitrate, nitrite and hydroxide. Task C: The
final testing using a simulated HLW salt solution to challenge the metal filters was completed. Results will be
issued in FY 2000.
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TRANSURANIC OPTIMIZED MEASUREMENT SYSTEM
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Abstract:

Target Problem The Savannah River Site (SRS) has a large volume of legacy Pu238 contaminated transuranic
(TRU) waste. A significant portion of this Pu238 contaminated waste is suspect TRU. This waste is alpha
contaminated waste that is currently being managed as TRU waste. This waste is primarily contained in drums
stored in concrete culverts. This type of waste can be assayed with the type of system such as the Transuranic
Optimized Measurement System (TOMS) and could potentially be reclassified as Low Level Waste (LLW) or
Mixed Low Level Waste (MLLW). Currently, this waste cannot be reclassified as LLW because there is no
technology available to accurately characterize the Pu238 contaminated wastes. There is a need at Savannah
River Site (SRS) for radionuclide quantification. The TOMS is a portable assay system designed to analyze
fifty five (55) gallon waste drums in acceptably short time (15-45 minutes) with the results used to segregate
TRU from non-TRU waste at the regulatory limit of 100 nCi/g TRU. The system consists of six (6) subsystems
or components. The major subsystems are: - the electronic enclosure, - the detector assembly, - the data
acquisition system, - lift rotate assembly, - operations and analysis software, and - environmental control
system. Accomplishments Physical assembly and electrical integration of the system are complete. System
specific software was upgraded to make it compatible with the new system hardware and software.
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Abstract:

Problem Testing is being done to determine the operational elements that influence dioxin and furan
formation in the Consolidated Incinerator Facility (CIF) stack emissions. If the dioxin and furan emissions,
when measured at normal operating parameters, can be controlled by operations, such as more frequent
blowdown, then CIF may be able to meet the proposed U. S. Environmental Protection Agency (EPA)
maximum achievable control technology (MACT) standards without a need to add a carbon bed to the existing
CIF pollution control equipment. Carbon beds are expensive to operate and it may be very difficult to dispose
of spent carbon in a radioactive environment. CIF needs to understand the operational conditions that may
lead to high dioxin and furan emissions when operating at typical conditions on normative waste feeds. Also,
CIF needs to determine if mercury in a solid matrix in expected daily concentrations will meet MACT mercury
emission limits. Accomplishments Completed analytical testing and sampling analysis. Completed all field
testing under radiological conditions. Issued final report on stack tests that includes analytical and field
verification data.
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Abstract:

Problem The purpose is to develop an hydrogen getter technology that will prevent formation of flammable
gas mixtures in the TRUPACT-II shipping cask. Initially, design criteria for the use of hydrogen getters were
documented, and major categories of hydrogen getter technology were reviewed to determine the best
technology available that supported the design criteria. Interaction of radiation from transuranic uranium (TRU)
elements with the waste matrix being transported in the TRUPACT-II results in decomposition of the waste and
production of non-radioactive gaseous by-products. The radiolysis products may include gases and vapors. The
most promising technologies identified were composite getter materials that provide a means to prevent
poisoning of the getter by other gases and vapors present in the TRUPACT-II. The amount of hydrogen
generated is a function of both the waste type and the decay energy; therefore, operating limits for allowable
radioactive decay energy in the TRUPACT-II have been established for different waste types. The term metal
hydride is commonly used to refer to a metal or metal alloy that reacts reversibly with hydrogen, whether or not
it is in the hydride form. Metal hydrides have been studied and used for purposes of hydrogen separation and
storage for some time. In general, metal hydrides absorb hydrogen at lower temperatures and desorb hydrogen
at higher temperatures, although the functional temperature range varies widely for different metal hydrides.
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The fact that the reaction is reversible suggests metal hydrides used as hydrogen getters in the TRUPACT-II
could be recycled and reused, resulting in significant cost savings. Accomplishments initially, sol-gel metal
hydride (SGMH) was the focus of this effort. SGMH has been patented and tested for use in an oil refinery as a
means of recovering hydrogen in the presence of significant concentrations of getter poisons. Additional
research and consultation lead to the testing of two other metal hydride materials, neodymium cobalt (NdCo)
and zirconium cobal (ZrCo). ZrCo shows more promise than NdCo. As a result, SGMH samples are being made
and tested using ZrCo. The experiments are focusing on 1) conditions for activation of the metal, 2) absorption
performance at room temperature, and 3) absorption performance at both -20 degrees C and 70 degrees C.

WM Descriptor(s): environmental management; technology development

Principal Investigator(s): Organization Performing the work:
Livingston, Ron Savannah River Technology Center, Aiken, SC

AikenSC 29808-0001
Savannah River Technology Center, Aiken, SC

Aiken SC
29808-0001

Other Investigators: Organization Type:
Other

Program Duration: From: 10/01/1998 To: 09/30/1999

State of Advancement: Research in progress

Sponsoring Organization(s): Associated Organization(s):

USDOE Office of Environmental Management (EM) none

Recent publication info:

US0000251

USA20000202

Title:
HANDSS-55

Title in Original Language: Topic Code(s):

Abstract:

The Hanford Reservation s Handling and Segregating System for 55-gallon drums (HANDSS-55) uses robotics
and automation technologies to prepare waste for final disposal. HANDSS-55 allows operators to remotely
open a 55-gallon drum containing waste; inspect, sort and repackage the waste for shipment to a disposal
facility. The result is improved safety and treatment efficiencies. HANDSS-55 is a modular system that is
designed to satisfy the various and unique needs of each waste generator. Each piece of equipment can be used
separately or integrated with some or all of the others. Five main subsystems comprise HANDSS-55: - Drum
and liner opener - Inspection and segregation station - Drum and liner volume-reduction station - WIPP-
approved container repackaging port - System integration and control station. HANDSS-55 is being
developed through a collaboration of the Mixed Waste Focus Area, the Robotics Crosscut Program, and EM-30
at Savannah River. Two reports are available that assess the existing technologies, identify technology
development needs and make recommendations for a path forward: Evaluation of Technologies for Sorting,
Sizing-Reduction, and Handling of Mixed Wastes and Mixed Waste Focus Area Remote and Automation
Technology Needs Investigation. Deployment of the integrated system is scheduled for Fall 2001 at the
Savannah River Site where it will be used to process 10,000 drums of transuranic waste. Future efforts include
adapting the system to meet remote-handling needs at the Hanford site. Accomplishments Issued a technical
report entitled HANDSS-55 System Integration Module Linking Components Conceptual Design Report
Revision 1. The document describes a collection of equipment components known as the TRU-Waste Transfer
System (TWTS) that perform the following tasks: 1) Remove the unopened 55-gallon TRU-waste drum from
the load-in port into the glove box. 2) Assist in the removal of the drum lid and plastic liner top. 3) Empty the
drum of its inventory by picking the drum up and rotating it. 4) Move the empty drum from the dumping area to
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the Process Waste Reduction (PWR) module. 5) Move the bucket containing the size-reduced waste from
underneath the PWR module to the TRU-Waste Repackaging Module.
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Abstract:

Problem Task A - Precipitation and dissolution behavior of mixed alkali salts of tetraphenylborate.
Measured the studies measured the solubility of the tetraphenylborate ion as a function of time given different
ratios of total NaTPB added to the solutions with constant potassium content. Task B - Examine the
continuous precipitation of cesium from simulated SRS waste using tetraphenylborate. Examine the removal
of Strontium (Sr), Plutonium (Pu), Uranium (U), and Neptunium (Np) from simulated wastes in varying ionic
strength at two defined concentrations of monosodium titanate (MST). Confirm the rates of sorption for these
radionuclides from a single mixture of radioactive waste. Task C - Using sodium tetraphenylborate to remove
Cs from a sample of SRS radioactive waste in a continuous, two-stage process. Design, fabricate and initiate
non radioactive testing of a unit completed meeting target requirements for the process. Task D - Completed
a series of non radioactive experiments examining the performance of crystalline silicotitanate in its engineered
form, IONSIV(TM) IE-911, with simulated SRS waste. Task E - Examined the kinetics of monosodium
titanate for removal of Pu, U, Sr, and Np from a sample of SRS radioactive waste. Task F - Completed two
workshops with external personnel to review the crystallization and precipitation chemistry of sodium
tetraphenylborate as well as to examine mixing behavior. Accomplishments Task A - Examined the
precipitation and dissolution behavior of mixed alkali salts of tetraphenylborate. Showed that a fraction of the
precipitated NaTPB in these mixed salt systems remains effectively unavailable for recovery during the earlier
stages of dilution with water. Task B - Established the physical and operating design parameters for a larger
(20 L scale) demonstration conducted at Oak Ridge National Lab (ORNL). Defined the type of agitator, mixing
speed, amount of excess reagent, and residence time for the tests at ORNL. Demonstrated successful
decontamination of the simulated waste. Task C - The initial test with radioactive samples resulted in
excessive foaming. Equipment was redesigned and installed. Successful testing showed decontamination of the
solution for both cesium and strontium. Foaming still plagued operation but did not stop the test. Task D -
Examined the influence of variable flow rate, the presence of organic compounds, the variation between various
manufacture lots of material, and the influence of column aspect ratios. Demonstrated reasonably good
agreement of measured results with predictions based upon the VERSE model (Purdue), incorporating the
thermodynamic predictions from the Texas A ampersand M model. Task E - Comparing the rate of removal
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with similar data from other experiments using simulated wastes provided confirmation of process cycle times.
Completed testing with initial analyses available for Pu and Sr. In both cases, the data agree well with results of
previous simulated waste studies. Task F - Completed workshops, records exist in two internal reports: SRT-
WHM-99-006 and SRT-WPT-99-007. The reports include peer review of the experimental programs conducted
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concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

GFR20000037

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with

Humic Acids by means of Radioactive Tracers

GFR20000025

The ALINA-process for
actinides(III)/lanthanides(III) group separation from
acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments.

GFR20000027

adsorption :

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport

GFR20000007

advanced software technology and algorit:

Component (CCA) Extensions to SciTL

USA20000115

advisory and assistance services :

DOE-CH Site Technology Coordination Group

USA20000038

aging:

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

AGR type reactors :

Behaviour of directly disposed spent HTR fuel

GFR20000032

alO18 sandia er project:

TECHNICAL AREA II-OU1303

USA20000161

MIXED WASTE LANDFILL-OU1289

USA20000162

SEPTIC TNK & DRN FIELDS-OU1295

USA20000164

alO23 umtra groundwater :



BOSS PROGRAM DEVELOPMENT

USA20000154

alO28-a nmspo support:

NUCLEAR STEWARDSHIP PROGRAM

USA20000165

alkali metals :

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

alkaline earth metals :

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

alpha detection :

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

GFR20000037

alpha spectroscopy:

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

aluminium :

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

GFR20000034

americium:

The ALINA-process for
actinides(III)/lanthanides(III) group separation from
acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments.

GFR20000027

americium complexes:

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

analytical methods :

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

GFR20000037

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

analytical solution :

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

anhydrite:

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

alO23 umtra groundwater Descriptors 1-2



aqueous solutions • Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS

Investigation of the geochemical stability of clays in project)
underground repositories in salt formations GFR20000018

GFR20000004
Final Evaluation of the TSS Project "Thermal

Thermodynamic data and modelling of reactions of Simulation of Drift Emplacement/Experimental
CaS04-containing minerals and glaserite up to 200C Investigations on the Backfill Behaviour in Disposal

GFR20000010 D r i f t s i n R o c k s a l t" ( B A M B U S II Project)
GFR20000020

aquifers :
Backfill Behaviour in Emplacement Drifts and

Geological exploration for L/ILW disposal in granite Boreholes in a Salt Repository (BAMBUS) -
(Hungary) Experimental and Numerical Investigations of the

HUN20000001 Behaviour of Crushed Salt
GFR20000033

Asse salt mine :

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) - ESR MATL DECONTAMINATION
Experimental and Numerical Investigations of the USA20000156
Behaviour of Crushed Salt

GFR20000033 Radiation Effects in Nuclear Waste Materials

USA20000133
Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental Chemical Speciation of Strontium, Americium, and
Investigations on the Backfill Behaviour in Disposal Curium in H
Drifts in Rock salt" (BAMBUS II Project) USA20000134

GFR20000020
Distribution and solubility of radionuclides and

Experimental Investigations on the Backfill neutron
Behaviour in Disposal Drifts in Rock Salt (TSS 11^420000117
project)

GFR20000018 New Silicotitanate Waste Forms

USA20000138
atomic physics :

Mineral Surface Chemistry Controlling Subsurface
Chemical Sciences: Atomic, Molecular and Optical Retardatio
PhysicsResearch USA20000140

USA20000013
Modeling of spinel settling in waste glass melter

automation: USA20000142

Waste emplacement : waste handling related studies RADIATION EFFECTS IN NUCLEAR WASTE

FRA20000006 MATERIALS

USA20000128
backfilling:

Immobilization of Radionuclides in the Hanford
RESEAL II: a large scale demonstration test for Vadose Zone b
REpository SEALing in an argillaceous host rock
(Phase II) USA20000147

BEL20000001 Speciation, Dissolution, and Redox Reactions of
Chromium Relevant to Pretreatment and Separation

PRACLAY mock-up o f High-Level Tank Wastes-L. Rao

BEL20000013 USA20000099

Descriptors 1 - 3 basic science



NEW SILICOTITANATE WASTE FORMS USA20000035

USA20000160 Superconducting Open-Gradient Magnetic Separation

Mechanisms and Kinetics of Organic Aging in High- f o r t h e Pretreatment of Radioactive or Mixed-Waste
Level Nuclear Waste Vitrification Feeds

USA20000143 USA20000018

In-Situ Spectro-Electrochemical Studies of Belgium :
Contaminated Surface Films on Metals and the
Mechanism of Their Formation and Dissolution Geochemistry and migration of radionuclides in the

Boom Clay and in the backfill
USA20000021

BEL20000004
Transmutation Effects

Migration of iodine in a backfill material containing
USA20000129 a n a n i o n i c g e t t e r

The Nitrogen Oxides System in Nuclear Waste BEL20000021

USA20000019 T h e degradation of cemented MTR waste in

Developing a Fundamental Basis for the geological disposal conditions in Boom clay
Characterization, Separation, and Disposal of BEL20000018
Plutonimum

Regional hydrogeological characterisation of the Mol
USA20000098 s i t e

Determination of Transmutation Effects in BEL20000011
CrystallineWaste

Performance assessments of the geological disposal
L1SA2UUUUU22 of high-level radioactive waste in clay formations

Investigation of Microscopic Radiation Damage in BEL20000009
Waste Forms Using ODNMR and AEM Techniques

Performance assessments of the surface and deep
USA20000029 disposal of low-level radioactive waste

Direct Investigations of the Immobilization of BEL20000010
Radionuclides

USA20000034 b e n c h m a r k s :

Radiation Effects on Transport and Bubble Formation Back
u

f i l! B e h ™ i n Emplacement Drifts and
in Silicate Glasses Boreholes in a Salt Repository (BAMBUS) -

Experimental and Numerical Investigations of the
USA20000036 Behaviour of Crushed Salt

Ultrahigh-Sensitivity Heavy Noble Gas Detectors GFR20000033

USA20000037 ,
bentonite :

Actinide Waste Remediation Technology TT

r» i t RESEALII: a large scale demonstration test for
REpository SEALing in an argillaceous host rock

USA20000041 (Phase II)
High Temperature Condensed Phase Mass BEL20000001

Investigation of the geochemical stability of clays in
USA20000073 underground repositories in salt formations

Chemistry of Technetium GFR20000004

USA20000097 Geoelectrical Investigation of Water Uptake in
TT , _. , . TT . „ . Bentonite Barriers in the HRL-Aespoe-Project

Waste Volume Reduction Using Surface ,? R

Characterization and Decontamination by Laser
Ablation GFR20000022

basic science Descriptors 1-4



Dissolution of spent fuel in Boom Clay conditions

BEL20000020

Corrosion behaviour of candidate container materials
in Boom clay repository conditions

BEL20000019

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

bioassay:

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY

ITA20000002

EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA
CULTURE.

ITA20000003

biodegradation :

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

BEL20000002

biological research :

JANUS Reactor Shutdown Activity

USA20000017

bioremediation research :

Vibration-Accelerated Transport of Microbes in
Subsurface Media

Reference Set of Sediment Samples

biosphere :

USA20000116

USA20000117

The biosphere research program conducted for HLW
geological disposal

FRA20000003

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE)

GFR20000009

biotechnology:

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY

ITA20000002

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO

BEL20000003

bitumens :

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

boreholes :

PRACLAY/ A demonstration test for HLW disposal
in clay

BEL20000012

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

boric acid :

Separation of boric acid from reactor effluents and
evaporator concentrates

BEL20000006

boron :

Separation of boric acid from reactor effluents and
evaporator concentrates

BEL20000006

borosilicate glass :

Compatibility studies on vitrified high-level waste

BEL20000016

brines :

Behaviour of directly disposed spent HTR fuel

GFR20000032

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

Descriptors 1 - 5 brines



GFR20000031 Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

b u f f e r s : GFR20000034

Geoelectrical Investigation of Water Uptake in
Bentonite Barriers in the HRL-Aespoe-Project c a s t i r o n :

'Prototype Repository' Investigation to optimize the recycling of waste
GFR20000022 metal - Continuation

RESEAL II: a large scale demonstration test for GFR20000026
REpository SEALing in an argillaceous host rock
(Phase II) c e l l u l o s e :

BEL20000001 Compatibility of organic waste forms with geological
disposal in Boom clay

buildings: BEL20000017

Automatic and adulteration proof documentation of
measuring fields and results for free release cemen s .
measurements with in-situ-gamma-scanning T h e d e g r a d a t i o n o f cemented MTR waste in

GFR20000001 geological disposal conditions in Boom clay

A fast method for determining alpha active nuclide in BEL20000018
concrete near the clearance level by direct
measurement of large and thin sources - ch"C0Ps c h operations program support:
automatisation of the method M e t a l ReCyCie of ANL Cyclotron D&D

GFR20000037 USA20000043

cao-2 wipp disposal phase certification : changes in undelivered orders :

WIPP Gas Generation Experiments Transmutation Effects in Crystalline Waste Forms

USA20000006 USA20000144

cao-3 wipp transportation : HLW Salt Disposition Review

Analytical Laboratory Effort for WIPP Waste USA20000145
CharacterizationProgram

chemical analysis :
USA20000005

Development and automation of chemical analytical
cao-4 wipp tru waste sites integration : procedures for the determination of non-gamma-

emitting radionuclides in radioactive waste
WIPP Waste Characterization CEC20000001

USA20000044
Development of a model for the description of the

carbon 14 : geochemical milieu in brine solutions

TRANCOM-CLAY-II: Transport of Radionuclides in GFR20000002
a reducing clay sediment

chemical composition :
BEL20000008

Development of a model for the description of the
Geological exploration for L/ILW disposal in granite geochemical milieu in brine solutions
( H ) GFR20000002

HUN20000001
Correlation Studies Regarding Isotope Ratios of

carbon dioxide : Noble Gases and Fuel Failures

New Techniques for Cutting and Decontamination for HUN20000007

brines Descriptors 1-6



chemical reactions • Department of Energy - Albuquerque - Los Alamos
National Laboratory 894 CU Services

Development of a model for the description of the USA20000088
geochemical milieu in brine solutions

GFR20000002 Geologic Disposal Support Program - TRW

USA20000130
Behaviour of directly disposed spent HTR fuel

GFR20000032 Geological Repository Support Program
USA20000121

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal Vitrification of Rocky Flats Material

GFR20000031 USA20000135

chemical sciences : I N E L v i t Support

Actiniae Ogranometalhc Chemistry

USA20000093 chornobyl sarcophagus decontamination and
np^nmini *

Actinide Chemistry in Near-Neutral Solutions
USA20000094 Chornobyl Shelter & Decommissioning

USA20000131
Actinide Chemistry in Alkaline Radioactive Waste

USA20000095 chromatography:

chemical state • Development and automation of chemical analytical
procedures for the determination of non-gamma-

Development of a model for the description of the emitting radionuclides in radioactive waste
geochemical milieu in brine solutions CEC20000001

GFR20000002
clays :

chemical wastes:
Dissolution of spent fuel in Boom Clay conditions

Development of a model for the description of the BEL20000020
geochemical milieu in brine solutions

GFR20000002 Migration of iodine in a backfill material containing
an anionic getter

chemistry: BEL20000021

CHEMISTRY OF TRANSPORT PHENOMENA Tertiary sediments as barrier for the U/Th-migration

FIN20000004 m t n e ^ar ^ e ^ °^ repositories
GFR20000016

chief financial officer :
Development and proving of non-destructive seismic

HLW Salt Disposition Review in-situ methods for the evaluation of geomechanic
USA20000145 an(^ hydraulic r o c k properties in the vicinity of

underground openings of radioactive waste
Accelerator Transmutation of Waste repositories.

USA20000149 GFR20000028

Safeguards and Security Support to TRW at Yucca Gas release and migration in the Boom clay Mol
Mountain within the CORALUS Project

USA20000146 GFR20000040

Transmutation Effects in Crystalline Waste Forms Investigation on gas and water release within the
USA20000144 heater test in the Opalinus clay of the Mont Terri

tunnel

Descr iptors 1 - 7 c lays



GFR20000039 BEL20000001

Corrosion behaviour of candidate container materials coatings •
in Boom clay repository conditions

BEL20000019 Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

Natural evidence on the long-term behaviour of trace GFR20000014
elements and radionuclides in the Boom Clay

BEL20000005 combustion:

Investigation of gas migration in the technical barriers Treatment of tritiated liquid organic waste
concrete, bentonite and granite. Grimsel test site BEL20000007
Phase V

GFR20000038 complex-wide activities :

Compatibility of organic waste forms with geological Pollution Prevention Project on Metal Recycling
disposal in Boom clay USA20000039

BEL20000017 .
Technical Support for Northwestern Area Programs

Compatibility studies on vitrified high-level waste USA20000042
BEL20000016

complexes:
In situ tests on vitrified waste

R FT ?nnnnn i s Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation

CLIPEX - CLay Instrumentation programme for the a n d Sorption of Heavy Metals (Actinides) with
Extension of an underground research laboratory Humic Acids by means of Radioactive Tracers

BEL20000014 GFR20000025

PRACLAY/ A demonstration test for HLW disposal TRANCOM-CLAY-II: Transport of Radionuclides in
in ciay a reducing clay sediment

BEL20000012 BEL20000008

TRANCOM-CLAY-II: Transport of Radionuclides in Development of a model for the description of the
a reducing clay sediment geochemical milieu in brine solutions

BEL20000008 GFR20000002

Geochemistry and migration of radionuclides in the computer calculations :
Boom Clay and in the backfill

7flflflflflflA Development of a model for the description of the
geochemical milieu in brine solutions

Performance assessments of the geological disposal GFR20000002
of high-level radioactive waste in clay formations

™™™™ Scientific basis for the assessment of the long-term
BEL20000009 s a f e t y o f r e p o s i t o r i e s

climatic change: GFR20000015

The biosphere research program conducted for HLW Tertiary sediments as barrier for the U/Th-migration
geological disposal i n t h e f a r f i e l d o f repositories

FRA20000003 GFR20000016

Backfill Behaviour in Emplacement Drifts and
B o r e h o l e s i n a S a h R e p o s i t o r y (BAMBUS) -

RESEAL II: a large scale demonstration test for Experimental and Numerical Investigations of the
REpository SEALing in an argillaceous host rock Behaviour of Crushed Salt
(Phase II) GFR20000033

clays Descriptors 1 - 8



Assessment of the radiological impact of releases Noble Gases and Fuel Failures
from non nuclear industries HUN20000007

UK20000001
computerized simulation:

computer codes: . . , , , , . , , . , , , , .
Investigation of the barrier behaviour of anhydrite

Development of a Computer Code to Model Three- influenced by rock stress redistributions (BARIAN)
Dimensional Pollutant Transport GFR20000003

GFR20000007
construction :

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (B AMBUS) - The sealing effect of backfilling materials: bench
Experimental and Numerical Investigations of the scale and in-situ experiments concerning the ternary-
Behaviour of Crushed Salt system polymineral salt rock/backfilling material/fluid

GFR20000033 GFR20000011

Development of a model for the description of the RESEAL II: a large scale demonstration test for
geochemical milieu in brine solutions REpository SEALing in an argillaceous host rock

GFR20000002 ( P h a s e lV)

BEL20000001
Validation of coupled chemistry-transport codes by
comparison of simulations with 2D experimental data containers :
: Approach and programme of the MIMICC project

FRA2000000S Development of assessment methods for transport
and storage containers with higher content of metallic

. . . . ., recycling material - Continued investigations
computer hardware, advanced mathematics: y B B

GFR20000006
CHAMMP Program Network Interface

Corrosion behaviour of candidate container materials
in Boom clay repository conditions

computerised control systems : BEL20000019

Automatic and adulteration proof documentation of contractual services :
measuring fields and results for free release
measurements with in-situ-gamma-scanning Comparative Analysis on Cost/Risk Management in

GFR20000001 p l u t o n i u m R e P r o c e s s m 8
USA20000028

computerised simulation :
coolants :

Development of a model for the description of the
geochemical milieu in brine solutions Correlation Studies Regarding Isotope Ratios of

CFR20000002 Noble Gases and Fuel Failures
HUN20000007

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE) coordinated research programs :

GFR20000009 „ , . . , . t1 ,. , t _ _ , . .
Behaviour of directly disposed spent HTR fuel

Two-phase flow and gas transport in fractured rock GFR20000032

GFR20000023
corrosion :

Effective Field Parameters (EFP)
I ^ teStS °GFR20000042 I

BEL20000015
computerized control systems: „ , , . , , . ,. .. ._. , , . , , ,

Compatibility studies on vitrified high-level waste
Correlation Studies Regarding Isotope Ratios of BEL20000016

Descriptors 1 - 9 corrosion



Corrosion behaviour of candidate container materials
in Boom clay repository conditions

BEL20000019

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

corrosion products :

Corrosion behaviour of candidate container materials
in Boom clay repository conditions

BEL20000019

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

corrosion resistance :

Corrosion behaviour of candidate container materials
in Boom clay repository conditions

BEL20000019

cost:

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

dismounting processes in nuclear plants

GFR20000014

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a
Cost-Effective Dismantling of Nuclear Facilities

GFR20000019

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

GFR20000034

data:

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

data acquisition :

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

GFR20000034 data acquisition systems :

Fractionalization of graphitic reactor components

GFR20000035

crystallisation :

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

crystals :

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

cutting:

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

cutting tools :

Stress measurements for disturbance prevention of

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS)

GFR20000005

data analysis :

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

data base management:

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

data processing:

Geological exploration for L/ILW disposal in granite

corrosion Descriptors I -10



(Hungary)

decommissioning:

HUN20000001

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

GFR20000034

DISMANTLING OF SOME EUREX PLANT
PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY

ITA20000001

Fractionalization of graphitic reactor components

GFR20000035

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

ENVIRONMENTAL CONFORM/WASTE
MANAGEMENT

USA20000103

W62 STOCKPILE SUPPORT & REQUAL

USA20000157

W87 STOCKPILE SUPPORT

deformation:

USA20000158

Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS
project)

GFR20000018

demonstration programs:

PRACLAY/ A demonstration test for HLW disposal
in clay

BEL20000012

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II)

BEL20000001

design :

decontamination

CLIPEX - CLay Instrumentation programme for the
GFR20000037 Extension of an underground research laboratory

BEL20000014

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

BEL20000002

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO

BEL20000003

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction

GFR20000034

defense programs:

Defense Programs Surety Vitrification Support

USA20000052

Performance allocation process for deep HLW
disposal design

FRA20000002

Development of assessment methods for transport
and storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

destructive testing:

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

diffusion:

Geochemistry and migration of radionuclides in the
Boom Clay and in the backfill

BEL20000004

Descriptors I -11 diffusion



Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive e f f e c t i v e environmental protection :

Waste Repository Disposal of Naturally Occuring Radioactive Material
HUN20000003 in NonhazardousLandfills

Correlation Studies Regarding Isotope Ratios of USA20000030

Noble Gases and Fuel Failures Exploration and Production Waste and Emissions
HUN20000007 Risk Assessment

USA20000047
diffusion barriers :

Invivo/Invitro Study of Oral Bioavilability of
Migration of iodine in a backfill material containing Petroleum Contaminants
an amomc getter USA20000101

BEL20000021
Dose Assessment of NORM Disposal by

dispersions: Landspreading

Geochemistry and migration of radionuclides in the USA20000025
Boom Clay and in the backfill m lndustry D i s p o s a i Technology

BEL20000004 USA20000024

TRANCOM-CLAY-II: Transport of Radionuclides in T e c h n i c a l S u p p o r t f o r E n v i r o n m e n t a i P r o g r a m

a reducing clay sediment
USA20000008

BEL20000008

Oil Industry Disposal Technology

In situ tests on vitrified waste

dissolution: USA20000204

BEL20000015 d f i C t l k

Grimsel Test Site Phase V: Effective Parameters
Development of a model for the description of the (EFP1
geochemical milieu in brine solutions . G e o e i e c t r i c a i Measurements -

GFR20000002 GFR20000029

documentation : electrochemistry:

Automatic and adulteration proof documentation of Corrosion behaviour of candidate container materials
measuring fields and results for free release i n B o o m d r e p o s i t o r y c o n d i t i o n s

measurements with in-situ-gamma-scanning
BEL20000019

GFR20000001

electrolytes :
doped materials:

Development of a model for the description of the
Compatibility studies on vitrified high-level waste geochemical milieu in brine solutions

BEL20000016 GFR20000002

drilling : Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation

Stress measurements for disturbance prevention of a n d S o r p t i o n o f H e a y y M e t a l g ( A c t i n i d e s ) w i t h

dismounting processes in nuclear plants H u m i c A d d s b y m e a n s o f R a d i o a c t i v e T r a c e r s

GFR20000014 GFR20000025

dry storage shipping/storage cask demons : energy research :

Dry Transfer System Demo Project A c t i n i d e Ogranometallic Chemistry

USA20000065

diffusion Descriptors 1 - 1 2



USA20000093 Social and political aspects of Finnish nuclear waste
management

Actinide Chemistry in Near-Neutral Solutions
FIN20000005

USA20000094
The biosphere research program conducted for HLW

Actinide Chemistry in Alkaline Radioactive Waste geological disposal

USA20000095 FRA20000003

engineered safety systems : environmental management:

RESEAL II: a large scale demonstration test for D 0 E M I X E D WASTE CHARACTERIZATI
REpository SEALing in an argillaceous host rock
(Phase II) USA20000159

BEL20000001 Modeling of spinel settling in waste glass melter

USA20000142
engineering:

Mechanisms and Kinetics of Organic Aging in High-
Waste emplacement : waste handling related studies L e v d Nuclear Waste

FRA20000006 USA20000143

environment: Immobilization of Radionuclides in the Hanford
,. „ , . , . . „ Vadose Zone b

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with IJSA20000147
Humic Acids under Natural Conditions - R o c k ^ A c c d e r a t e d S i t e T e c h n o l o g y

Complexation of Humic Acids with Tetravalent D e p l o y m e n t P r o g r a m

Actinides (Th, U, Np)-
GFR20000013 USA20000152

. , . . c BOSS PROGRAM DEVELOPMENT
Investigations on the complexation behaviour of
humic acids and their influence on the migration of USA20000154
radioactive and non-radioactive substances N U CLEAR STEWARDSHIP PROGRAM

GFR20000017 USA20000165

environmental exposure pathway : i n Situ-Ultrasonic Reflection Coefficient Probe

RESEAL II: a large scale demonstration test for USA2000012 7
REpository SEALing in an argillaceous host rock „ , , , _, , A . IT . , „ „ „
mu m Subtask 5 Product Acceptance for Hanford ILAW
( P h a S e I I ) (LLW glass) RL

BE^0000001 USA20000141

environmental impact statements : N E W SILICOTITANATE WASTE FORMS

The Disposal of Nuclear Waste as a Local Political USA20000160

P r ° C e S S TECHNICAL AREA II-OU1303
FIN20000003

USA20000161

environmental impacts : MIXED WASTE LANDFILL-OU1289

Assessment of the radiological impact of releases USA20000162
from non nuclear industries

CHEM. WASTE LANDFILL-OU1267
UK20000001

USA20000163
The Disposal of Nuclear Waste as a Local Political
P r o c e s s SEPTIC TNK & DRN FIELDS-OU1295

FIN20000003 USA20000164

Descriptors 1-13 environmental management



ESR MATL DECONTAMINATION USA20000138

USA20000156 H L W W a s t e L o a d i n g Maximization - TFA

EVAPOTRANS CAP (TDI) USA20000139

USA20000166 CONSOLIDATED INCINERATOR FACILITY

SPENT NUCLEAR FUEL EFFLUENT STABILIZATION

USA20000104 USA20000180

Chem Separations for Nuc Waste Disposal (8524) WESTINGHOUSE SAVANNAH RIVER
COMPANY CHARACTERIZATION AND SAFETY

USA20000122
USA20000198

Waste Acceptance Technical Review Group
Chemistry and Corrosion Probes

USA20000123
USA20000178

Salt Splitting of Radioactive Wastes
Spent Nuclear Fuel: Melt Dilute Form Qualification

USA20000124 p ^ o g r a m

WIPP Supplemental Environmental Impact Statement USA20000191

USA20000125 L A R G E SCALE DEACTIVATION

Xl-REACTOR FUEL RADIONUCLIDE RELEASE DEMONSTRATION PROJECT : DEACTIVATION
RATE MEASUREMENTS 0 F 3 2 1 " M F U E L FABRICATION FACILITY AT

SAVANNAH RIVER SITE
™»»»™ USA20000192

Transmutation Effects ADVANCED CHEMICAL SEPARATIONS AT
USA20000129 SAVANNAH RIVER SITE

RADIATION EFFECTS IN NUCLEAR WASTE USA20000193
MATERIALS

WESTINGHOUSE SAVANNAH RIVER
USA20000128 COMPANY IMMOBILIZATION

Mineral Surface Chemistry Controlling Subsurface USA20000194
Retardatio

WESTINGHOUSE SAVANNAH RIVER
USA20000140 COMPANY RETRIEVAL AND CLOSURE

IPC Liaison and Tank Waste Testing (non USA20000195
radioactive)

Repair of Bent Flange Canister for DWPF
USA20000132

USA20000189
Radiation Effects in Nuclear Waste Materials

ENVIRONMENTAL MANAGEMENT SCIENCE
USA20000133 PROGRAM FY 1998 AWARDS: SAVANNAH

Chemical Speciation of Strontium, Americium, and R I V E R TECHNOLOGY CENTER
Curium in H USA20000197

USA20000134 Defense Waste Processing Facility (DWPF)

Sol Gel Stabilization of Salt Wastes Technology Support - Process and Chemistry

USA20000136 USA20000187

C 0 P T I M I Z E D MEASUREMENTDistribution and solubility of radionuchdes and
neutron

USA20000137 USA20000199

New S e n a t e Waste Forms ^ ^ Z ^ C ^ I I Z . FACILITY

environmental management Descriptors 1 -14



USA20000200 USA20000168

PRESSURE REDUCTION TECHNOLOGY FOR Spent Fuels Alternate Technology- Direct Disposal
TRUPACT-II USA20000181

USA20000201
Spent Fuels Alternate Technology- Press or Melt &

HANDSS-55 Dilute
USA20000202 USA20000182

SALT DISPOSITION SAVANNAH RIVER SITE Spent Fuels Alternate Technology- Characterization

USA20000203 USA20000183

Three-Dimensional Position-Sensitive Germanium WSRC PRETREATMENT
Detectors USA20000184

USA20000102
WSRC IMMOBILIZATION

REMOTE MODULAR WASTE CONDITIONING USA20000185
SYSTEM

USA20000196 D C A R C M E L T E R ENHANCED CAPABILITIES
USA20000186

TRANSPORTABLE MELTER VITRIFICATION
DEMO ON ACTUAL MIXED WASTE Vitrification of Mining Industry Wastes for Recycle

USA20000179 USA20000176

Development & Testing of a Insitu Cleanable HEPA Actinide Waste Remediation Technology
Filter Development

USA20000169 USA20000041

Handling and Segregation System for 55-Gallon Direct Investigations of the Immobilization of
Drums (HANDSS-55) Radionuclides

USA20000170 USA20000034

Actinide (Am, Cm, Np, Pu) Stabilization by Waste Volume Reduction Using Surface
Vitrification Characterization and Decontamination by Laser

USA20000171 Ablation
USA20000035

Defense Waste Processing Facility Technology
Support Radiation Effects on Transport and Bubble Formation

USA20000172 i n S i l i c a t e G l a s s e s

USA20000036
High Level Waste Melter Pour Spout Testing

USA20000173 Ultrahigh-Sensitivity Heavy Noble Gas Detectors
USA20000037

Transportable Vitrification System for Radioactive,
Hazardous, and Mixed Waste - Field Demonstration DOE-CH Site Technology Coordination Group

USA20000174 USA20000038

Spent Nuclear Fuel: Melt Dilute Technology Test Reactor Area 604 Stack Monitor: 99GPP
Development Program DWM(L)

USA20000190 USA20000054

Tank Focus Area High-Level Waste Technology

USA20000177 USA20000040

Parallel Computing Acceleration of the High Level Investigation of Microscopic Radiation Damage in
Waste Integrated Flowsheet Model Waste Forms Using ODNMR and AEM Techniques

Descriptors 1 -15 environmental management



USA20000029 ANL-E Remedial Actions Project

Technical Support for Northwestern Area Programs USA20000032

USA20000042 In-Situ Spectro-Electrochemical Studies of
Contaminated Surface Films on Metals and the

Metal Recycle of ANL Cyclotron D&D Mechanism of Their Formation and Dissolution

USA20000043 USA20000021

WIPP Waste Characterization Determination of Transmutation Effects in
USA20000044 CrystallineWaste

Integrated Decontamination and Decommissioning

USA20000050 Ultrasonic Sensors for In-Situ Monitoring of
PhysicalProperties

Development of Calcination Processes for Waste
Disposal

USA20000051 Real-Time Plutonium Monitoring by Transient
Infared Spectroscopy

HLWPre Treatment USA20000003
USA20000053

ANL Immobilization
Pollution Prevention Project on Metal Recycling

LISA20000027
USA20000039

Comparative Analysis on Cost/Risk Management in
CP-5 Large Scale Demonstration Project PlutoniumReprocessing

USA20000020 USA20000028

Speciation, Dissolution, and Redox Reactions of Superconducting Open-Gradient Magnetic Separation
Chromium Relevant to Pretreatment and Separation f o r t h e pretreatment of Radioactive or Mixed-Waste
of High-Level Tank Wastes-L. Rao Vitrification Feeds

USA20000099 USA20000018

Carlsbad Environmental Monitoring and Research H i g h L e v e l W a s t e Treatment & Storage
P r ° 8 r a m USA20000083

USA20000002
Mixed Waste Focus Area Technical Support for

High-Level Waste Technology D e b r i s Product Line
USA20000004 USA20000055

Analytical Laboratory Effort for WIPP Waste Modular Waste Conditioning System
CharacterizationProgram JJSA20000076

USA20000005
Characterization of Remote-Handled Waste Using a

WIPP Gas Generation Experiments Multidetector Assay System

USA20000006 USA20000077

Plasma Hearth Process Radioactive Testing Gamma Spectroscopy Combined With Acceptable
USA20000007 Knowledge Demonstration Project

c n c . u r +- • T T n • USA20000078
Salt Stabilization in Low-Temperature Ceramic
Waste Forms E x p e r t System Development

USA20000033 USA20000079

The Nitrogen Oxides System in Nuclear Waste Low-Cost Deactivation and Decommissioning System

USA20000019 USA20000080

environmental management Descriptors 1 -16



Idaho National Engineering & Environmental Characterization, Separation, and Disposal of
Laboratory Immobilization Plutonimum

USA20000075 USA20000098

High Level Waste Pre Treatment High Level Waste Technology Development

USA20000082 USA20000062

Source Term Remediation/Process Control and Resource Conservation and Recovery Act Metals-
Monitoring Non-Destructive Assay

USA20000074 USA20000066

Closure and Stabilization Material Handling Technology Development

USA20000084 USA20000067

National Spent Nuclear Fuel Program Material Handling Technology Development

USA20000085 USA20000068

Integrated Spent Nuclear Fuel Program Characterization-Remote Handled Wastes

USA20000086 USA20000069

Low Level Waste/Mixed Low Level Waste/Other Transuranic Transportation
Waste Program USA20000070

USA20000087
Department of Energy Laboratory/Industry

Technical Support for Waste Treatment and Disposal Nondestructive Assay Performance Demonstration
USA20000026 USA20000071

Chemistry of Technetium Encapsulation of Mixed Waste Salts and/or Final
USA20000097 Disposal-Transuranic and Low Level Waste

USA20000072
Site Development of Deployment Plans

USA20000081 High Temperature Condensed Phase Mass
Spectrometric Analysis

Managing Low-Level Radioactive Waste Disposal USA20000073
Capacity

USA20000063 High Level Waste New Facilities Planning

USA20000061
External and Regulatory National Technical Program

USA20000056 environmental management science program :

Fuel Storage Canals and Associated Facilities Social and political aspects of Finnish nuclear waste
Decontamination and Decommissioning Large Scale management
Demonstration and Deployment Project FIN20000005

USA20000057
Three-Dimensional Position-Sensitive Germanium

Environmental Management Technology Detectors
Applications Mission Development USA20000102

USA20000058
environmental policy:

Integrated Decontamination and Decommissioning
USA200000^9 ^ e Disposal of Nuclear Waste as a Local Political

Process
Deployment of Transuranic (TRU) Solutions FIN20000003

USA20000060
environmental quality :

Developing a Fundamental Basis for the

Descriptors 1 - 1 7 environmental quality



EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA European Union :

CUL1URE. Development and automation of chemical analytical
ITA20000003 procedures for the determination of non-gamma-

emitting radionuclides in radioactive waste
environmental research/regulatory impact CEC20000001
analysis :

Dose Assessment of NORM Disposal by europium :

Landspreading The ALINA-process for
USA20000107 actinides(III)/lanthanides(III) group separation from

acidic radioactive waste solutions. Fundamental
Disposal of NORM-Contaminated Waste in Salt s t u d i e s a n d c o u n t e r c u r r e n t e x t r a c t i o n experiments.
Caverns

GFR20000027
USA20000108

Disposal of NORM in Non-Hazardous Landfills evaluation :

USA20000109 Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental

environmental restoration : Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project)

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT GFR20000020

Microbiological remediation Geological exploration for L/ILW disposal in granite
BEL20000002 (Hungary)

Basic development of techniques to restore soils HUN20000001
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant evaporation :

biomass Separation of boric acid from reactor effluents and

GFR20000024 evaporator concentrates

ANL-E Remedial Actions Project BEL20000006

USA20000032 e x c a v a t i O n :

CHEM. WASTE LANDFILL-OU1267 Investigation of the hydraulically effective excavation
USA20000163 disturbed zone around disposal regions in rock salt

GFR20000008
equipment:

Development and proving of non-destructive seismic
Two-phase flow and gas transport in fractured rock i n . s i t u methods for the evaluation of geomechanic

GFR20000023 and hydraulic rock properties in the vicinity of
underground openings of radioactive waste

Effective Field Parameters (EFP) repositories.

GFR20000042 GFR20000028

erosion : Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental

Geological exploration for L/ILW disposal in granite investigations on the Backfill Behaviour in Disposal
(Hungary) D r i f t s i n R o c k salt» (BAMBUS II Project)

HUN20000001 GFR20000020

European Communities : experimental data :

Behaviour of directly disposed spent HTR fuel Development of a model for the description of the
GFR20000032 geochemical milieu in brine solutions

environmental quality Descriptors 1-18



GFR20000002

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project)

GFR20000020

exploration and production :

Seismic Methods For Characterizing Naturally
Fractured Gas Reservoirs

USA20000100

exploration and production environmental
research :

SALT CAVERN DISPOSAL

extraction :

USA20000155

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

The ALINA-process for
actinides(III)/lanthanides(III) group separation from
acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments.

GFR20000027

extraction columns:

The ALINA-process for
actinides(III)/lanthanides(III) group separation from
acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments.

GFR20000027

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

failures :

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures

HUN20000007

fiber optics :

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS)

GFR20000005

fibre optics :

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS)

GFR20000005

field tests :

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

finite element method:

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

fissile materials disposition:

Materials Disposition - Plutonium Immobilization
Program

USA20000188

Plutonium Immobilization Form Development &
Characterization

USA20000046

Plutonium Immobilization Project

USA20000175

Surplus Plutonium Immobilization Form
Characterization

USA20000150

fission product release :

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures

HUN20000007
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flow models : O i l I n d u s t r y Disposal Technology
USA20000024

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN) Disposal of NORM-Contaminated Waste in Salt

GFR20000003 Caverns
USA20000108

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive Invivo/Invitro Study of Oral Bioavilability of
Waste Repository Petroleum Contaminants

HUN20000003 USA20000101

Uncontrolled Tritium Release from Paks NPP Seismic Methods For Characterizing Naturally
HUN20000006 Fractured Gas Reservoirs

USA20000100
fluid flow:

Exploration and Production Waste and Emissions
Grimsel Test Site Phase V: Effective Parameters Risk Assessment

J , . , A/r USA20000047
- Geoelectncal Measurements -

GFR20000029 Dose Assessment of NORM Disposal by
Landspreading

fluid injection : USA20000025

Investigation of the barrier behaviour of anhydrite Property Transfer Assessment
influenced by rock stress redistributions (BARIAN) c . innnnnnn

GFR20000003
Technical Support for Environmental Program

Grimsel Test Site Phase V: Effective Parameters c . ,„„„„„„„

- Geoelectrical Measurements - Disposal of Naturally Occuring Radioactive Material
GFR20000029 in NonhazardousLandfills

USA20000030
fly ash :

Development of a model for the description of the f o s s i l e n e r ^ environmental restoration :

geochemical milieu in brine solutions Property Transfer Assessment

GFR20000002 USA20000009

fossil energy : fracture mechanics :

Dose Assessment of NORM Disposal by Development of assessment methods for transport
Landspreading ancj storage containers with higher content of metallic

USA20000107 recycling material - Continued investigations

rvi T A * T -̂ 1 T u 1 GFR20000006
Oil Industry Disposal Technology

USA20000204 Investigation to optimize the recycling of waste
metal - Continuation

SALT CAVERN DISPOSAL GFR20000026
USA20000155

D&D Worker Health and Safety Assistance Project
USA20000119 Two-phase flow and gas transport in fractured rock

„ . , ,XTrn3A/r • XT „ A T Af» GFR20000023
Disposal of NORM in Non-Hazardous Landfills

USA20000109 Grimsel Test Site Phase V: Effective Parameters
(EFP)

flow models Descriptors 1-20



- Geoelectrical Measurements -

Effective Field Parameters (EFP)

GFR20000029

GFR20000042

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

fuel reprocessing plants :

DISMANTLING OF SOME EUREX PLANT
PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY

ITA20000001

functional models •

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

gamma radiation :

In situ tests on vitrified waste

BEL20000015

gamma spectroscopy:

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

gas analysis :

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures

HUN20000007

g a s e s :

Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri
t U n n d

GFR20000039

geochemical surveys :

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

The sealing effect of backfilling materials: bench
sca^e an(^ m~ s r t u experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

geochemistry:

Two-phase flow and gas transport in fractured rock

GFR20000023

E f f e c t i v e F i e l d Parameters (EFP)
GFR20000042

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

Tertiary sediments as barrier for the U/Th-migration
in the far field of repositories

GFR20000016

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport

GFR20000007

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay

BEL20000005

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

geologic ages *

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel

GFR20000012

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Descriptors 1 - 2 1 geologic deposits



Development and proving of non-destructive seismic
geologic formations : in-situ methods for the evaluation of geomechanic

Geological exploration for L/ILW disposal in granite a n d hV6iaaiic r o c k P r o P e r t i e s i n t h e v i c i n i t y o f

/TT x underground openings of radioactive waste

repositories.
BUN20000001 GFR20000028

Waste emplacement : Concept related studies „ „ . . , , ,
Effective Field Parameters (EFP)

GFR20000042

geologic history:
glass :

Geological exploration for L/ILW disposal in granite „, ., .,. ,. . . _ , , . , ,
(H near *) Compatibility studies on vitrified high-level waste

HUN20000001 BEL20000016

In situ tests on vitrified waste
geologic models: BEL20000015

Geological exploration for L/ILW disposal in granite
(Hungary) goethite:

HUN20000001 Development of a model for the description of the
geochemical milieu in brine solutions

geologic surveys : GFR20000002

Two-phase flow and gas transport in fractured rock

GFR20000023 g r a n i t e s :

Effective Field Parameters (EFP) T w 0 P h a s e flow " E xPennient in Fractured Crystalline
Rock at the Hard Rock Laboratory Aespoe/ Sweden.

GFR20000042 F l o w Conditions in the Far-field

Geological exploration for L/ILW disposal in granite GFR20000021

Geological exploration for L/ILW disposal in granite
HUN20000001 (Hungary)

geology: HUN20000001

Tertiary sediments as barrier for the U/Th-migration R e n e w a l o f c o m P u t e r c o d e s f o r s a f e t y assessments of
in the far field of repositories P a r t i a l s y s t e m s o f a repository (ARTE)

GFR20000016 GFR20000009

geomorphology : granodiorites :

Geological exploration for L/ILW disposal in granite G r i m s e l T e s t S i t e P h a s e V : E f f e c t i v e Parameters
(Hungary) (EJP) .

- Geoelectncal Measurements -
HU^000001 GFR20000029

geophysical surveys : Geological exploration for L/ILW disposal in granite

Geological exploration for L/ILW disposal in granite (.Hungary;
(Hungary) HUN20000001

HUN20000001
graphite :

geophysics : Behaviour of directly disposed spent HTR fuel

Two-phase flow and gas transport in fractured rock GFR20000032

ijtKZUUUUUzj Fractionalization of graphitic reactor components

geologic deposits Descriptors 1 - 2 2



GFR20000035 The ALINA-process for
actinides(III)/lanthanides(III) group separation from

ground release : acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments.

Automatic and adulteration proof documentation of
measuring fields and results for free release KZUUUUUZ /

measurements with in-situ-gamma-scanning Dissolution of spent fuel in Boom Clay conditions

GFR20000001 BEL20000020

ground water : In situ tests on vitrified waste

In situ tests on vitrified waste BEL20000015

BEL20000015 PRACLAY mock-up

Geological exploration for L/ILW disposal in granite BEL20000013

( ungaryj Performance assessments of the geological disposal
HUN20000001 of high-level radioactive waste in clay formations

BEL20000009
hazardous materials :

. . . . . . . . . TRANCOM-CLAY-II: Transport of Radionuclides in
Treatment of tntiated liquid organic waste & r e d u d n g ^ y ^ M

BEL20000007 BEL20000008

heat: Natural evidence on the long-term behaviour of trace
„ „ . „ , »,r, » . . .• . . c iTTiuj- 1 elements and radionuclides in the Boom Clay
PRACLAY/ A demonstration test for HLW disposal
in day BEL20000005

BEL20000012 RESEAL II: a large scale demonstration test for
T v , , v -x- J + REpository SEALing in an argillaceous host rock
In situ tests on vitrified waste /T11 T T /

(Phase II)
BEL20000015 BEL20000001

heat transfer : PRACLAY/ A demonstration test for HLW disposal

PRACLAY/ A demonstration test for HLW disposal i n c l a y

in clay BEL20000012

BEL20000012 Waste emplacement : Concept related studies

heavy element chemistry : FRA20000007
Chemical Sciences: Heavy Elements Chemistry hq-wmOOl complex-wide waste mgmt:
Research

High-Level Waste Technology
VSA20000012 USA20000004

Chemistry of Transuranium Elements and Compounds
T7V A 200001 7? hq6002 support to transition activities :

SPENT NUCLEAR FUEL
high flux beam reactor (hfbr): USA20000104

Legacy Waste Disposal

USA20000049 h u m i c a c i d s :

Investigations on the Influence of Competitive
high-level radioactive wastes : Reactions of Strong Electrolytes on the Complexation
„ ... .... . ,. .. .r. , , • , , , . and Sorption of Heavy Metals (Actinides) with
Compatibility studies on vitrified high-level waste TT • » . , , m }• • J

Humic Acids by means of Radioactive Tracers

GFR20000025
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m clavInvestigations on the complexation behaviour of
humic acids and their influence on the migration of BEL20000012
radioactive and non-radioactive substances

GFR20000017

T ,. ,. - „ . , , , . _ Regional hydrogeological characterisation of the Mol
Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions - BEL20000011
Complexation of Humic Acids with Tetravalent „ , _ , . . , ,
. .. . , ,„, TT T.T x Two-phase flow and gas transport in fractured rock

Actinides (Th, U, Np)-
GFR20000013 GFR20000023

„ . . .. r . ~ . . „ „. .... Effective Field Parameters (EFP)
Dissolution of spent fuel in Boom Clay conditions

BEL20000020 GFR20000042
TRANCOM-CLAY-II: Transport of Radionuclides in hydrolysis :
a reducing clay sediment „ . . _ , . _ ., , . .. _.,

Development of a model for the description of the

BEL20000008 geochemical milieu in brine solutions

In situ tests on vitrified waste GFR20000002

BEL20000015 h y d r o m e t a l l u r g y .
hydraulic conductivity : The ALINA-process for
„ . . . . _ T,TTTTT,- ,• • actinides(III)/lanthanides(III) group separation from
Geological exploration for L/ILW disposal in granite •,• )• '• . , .. r , . ,

5 p p e acidic radioactive waste solutions. Fundamental
^ & "/ studies and counter current extraction experiments.

HUN20000001 GFR20000027
hydraulic fracturing: hydroxides:

Investigation of the barrier behaviour of anhydrite T h e ^ e f f e c t o f b a c k f i U i m a t e r i a l s : b e n c h

influenced by rock stress redistributions (BARIAN) s c a l g w& ^ ^ e x p e r i m e n t s c o n c e r n i n g t h e t e r n a r y .

GFR20000003 system polymineral salt rock/backfilling material/fluid

^ J ,. GFR20000011
hydraulic transport:
Development and proving of non-destructive seismic id-hlw-101 high-level waste treatment:
in-situ methods for the evaluation of geomechanic TTT W p r e T reatment
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste USA20000053
repositories. ffigh L e y d W a s t g p r e T r e a t m e n t

GFR20000028 USA20000082

TRANCOM-CLAY-II: Transport of Radionuclides in

a reducing clay sediment id-hlw-103 hlw treatment and storage :

BEL20000008 High Level Waste Treatment & Storage

u .* .* • ^ , USA20000083
hydrodynamic model:

Geological exploration for L/ILW disposal in granite id-hlw-105 closure and stabilization act:

(Hungary) Closure and Stabilization
HUN20000001 USA20000084

hydrodynamics : id-oim-101 site-wide landlord operations :

PRACLAY/ A demonstration test for HLW disposal

humic acids Descriptors 1-24



Test Reactor Area 604 Stack Monitor: 99GPP Development of a model for the description of the
DWM(L) geochemical milieu in brine solutions

USA20000054 GFR20000002

id-snf-101 national spent nuclear fuel: intermediate-level radioactive wastes :

National Spent Nuclear Fuel Program Compatibility of organic waste forms with geological

USA20000085 d i s P o s a l i n B o o m d^
BEL20000017

id-snf-102 integrated snf program :
Geological exploration for L/ILW disposal in granite

Integrated Spent Nuclear Fuel Program (Hungary)
USA20000086 HUN20000001

id-wm-101 ineel Uw/mllw/other waste pro : international co-operation :

Low Level Waste/Mixed Low Level Waste/Other Effective Field Parameters (EFP)
Waste Program GFR20000042

USA20000087
Two-phase flow and gas transport in fractured rock

igneous rocks : GFR20000023

Effective Field Parameters (EFP) international nuclear safety :
GFR20000042

International Environmental Safety Program
Development and proving of non-destructive seismic USA20000064
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of inventories •
underground openings of radioactive waste
repositories. Inventory and Characterisation of Important

GFR20000028 Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP

Two-phase flow and gas transport in fractured rock HUN20000002
GFR20000023

Complex Water Analysis of the Observation Wells
in-situ processing • Situated Around the Puspokszilagy Radioactive

Waste Repository
Automatic and adulteration proof documentation of HUN20000003
measuring fields and results for free release
measurements with in-situ-gamma-scanning Safety Analysis of the Puspokszilagy Waste

GFR20000001 Treatment and Disposal Facility

HUN20000004
Stress measurements for disturbance prevention of
dismounting processes in nuclear plants iodine •

GFR20000014
Migration of iodine in a backfill material containing

incinerators : a n a n i o n i c 8e t t er

BEL20000021
Treatment of tntiated liquid organic waste

BEL20000007 ion exchange :

industrial wastes • Investigations on the complexation behaviour of
humic acids and their influence on the migration of

Treatment of tritiated liquid organic waste radioactive and non-radioactive substances

BEL20000007 GFR20000017
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iron compounds: BEL20000008

Development of a model for the description of the A n o u t l i n e o f l " 4 " l " 6 Geological studies for
geochemical milieu in brine solutions underground laboratory siting in the Charroux-Civray

sediment capped granitic massif (Southern Vienne-
GFR20000002 P o i t o u . F r a n c e )

iron hydroxides : FRA20000004

Development of a model for the description of the laser spectroscopy :
geochemical milieu in brine solutions

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

iron ions :
GFR20000017

Development of a model for the description of the
geochemical milieu in brine solutions leachates :

GFR20000002 D e v e i o p m e n t of a mocjel for the description of the
geochemical milieu in brine solutions

iron oxides :
GFR20000002

Development of a model for the description of the
geochemical milieu in brine solutions leaching :

GFR20000002 D e v e f o p m e n t o f a m o d e i f o r t h e description of the
geochemical milieu in brine solutions

isotope dating:
GFR20000002

Geological exploration for L/ILW disposal in granite
(Hungary) In s i t u t e s t s o n vitrified waste

HUN20000001 BEL20000015

Compatibility studies on vitrified high-level waste
isotope power systems support:

BEL20000016
COATED PARTICLE FUEL

USA20000167 lead:

Investigations on the complexation behaviour of
isotope ratio: , . . , ,., . . « ., . .. c

r humic acids and their influence on the migration of
U-Th isotopes as natural analogues for actinide radioactive and non-radioactive substances
migration in granitic rock repositories - a study on GFR20000017
secondary minerals from the HRL Aespoe and the FL
Grimsel legal aspects :

GFR20000012 . . .. , , ,. .. , , . .. ,
Automatic and adulteration proof documentation of

Geological exploration for L/ILW disposal in granite measuring fields and results for free release
(Hungary) measurements with in-situ-gamma-scanning

HUN20000001 GFR20000001

labelled compounds : licensing :

Treatment of tritiated liquid organic waste Automatic and adulteration proof documentation of
7nnnnnn7 measuring fields and results for free release

measurements with in-situ-gamma-scanning

laboratories: GFR20000001

TRANCOM-CLAY-II: Transport of Radionuclides in licensing procedures :
a reducing clay sediment

iron compounds Descriptors 1-26



Automatic and adulteration proof documentation of GFR20000019
measuring fields and results for free release
measurements with in-situ-gamma-scanning mapping :

GFR20000001 G e o i o g i c a i exploration for L/ILW disposal in granite
. . . . . . (Hungary)
light water reactors :

HUN20000001
Separation of boric acid from reactor effluents and
evaporator concentrates material control & accounting :

BEL20000006 A C T I V E INTEGRATION MATRIX C

liquid wastes: USA20000092

Implementation of Promising Bio-Phytosorption N D A T E C H EXCHANGE & IMPLEMENTATION
Techniques/Products for Decontamination and USA20000090
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System. ACTIVE INTEGRATION PACKAGE
Acronym: SORPHYBIO USA20000091

BEL20000003
materials chemistry :

Separation of boric acid from reactor effluents and
evaporator concentrates Materials Science: Engineering Chemistry -

BEL20000006 A 1 u e o u s C o ™ s l o n

USA20000016
Treatment of tritiated liquid organic waste

Materials Science: Dynamics, Energetics, and
BEL20000007 S t r u c t u r e o f Orderedand Metastable Materials

low-level radioactive wastes : USA20000014

Separation of boric acid from reactor effluents and materials handling equipment:
evaporator concentrates

Waste emplacement : waste handling related studies
FRA20000006

Geological exploration for L/ILW disposal in granite
(Hungary) materials recovery :

HUN20000001 S e p a r a t i o n o f b o r i c acid from reactor effluents and

Performance assessments of the surface and deep evaporator concentrates
disposal of low-level radioactive waste BEL20000006

BEL20000010
materials testing:

Compatibility of organic waste forms with geological
disposal in Boom clay I n S l t u t e s t s o n v l t n f i e d w a s t e

BEL20000017 BEL20000015

Compatibility studies on vitrified high-level waste
magnetic fields :g BEL20000016
Stress measurements for disturbance prevention of
dismounting processes in nuclear plants Investigation of the geochemical stability of clays in

underground repositories in salt formations
GFR20000014

GFR20000004

manipulators :
mathematical models:

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a Geochemistry and migration of radionuclides in the
Cost-Effective Dismantling of Nuclear Facilities B o o m CX^ a n d m t h e b a c k f l 1 1
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BEL20000004

Compatibility studies on vitrified high-level waste

BEL20000016

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE)

GFR20000009

mathematics:

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport

GFR20000007

matrix materials :

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

measuring instruments :

Development and application of an in-situ X-ray-
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities.

GFR20000036

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory

BEL20000014

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS)

GFR20000005

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project)

GFR20000020

measuring methods :

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

Development of assessment methods for transport
and storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

Investigation to optimize the recycling of waste
metal - Continuation

GFR20000026

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

mechanical structures :

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

metals:

Development of assessment methods for transport
and storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

microorganisms :

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

BEL20000002

microwave heating:

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

mine shafts:

PRACLAY/ A demonstration test for HLW disposal
in clay

BEL20000012

GFR20000033 m i n e r a iOgy :

mechanical properties: U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on

mathematical models Descriptors 1-28



secondary minerals from the HRL Aespoe and the FL scale and in-situ experiments concerning the ternary-
Grimsel system polymineral salt rock/backfilling material/fluid

GFR20000012 GFR20000011

Natural evidence on the long-term behaviour of trace mock-up •
elements and radionuclides in the Boom Clay

BEL20000005 PRACLAY/ A demonstration test for HLW disposal
in clay

minerals: BEL20000012

Development of a model for the description of the PRACL AY mock-up
geochemical milieu in brine solutions BEL20000013

GFR20000002
Stress measurements for disturbance prevention of

Investigation of the geochemical stability of clays in dismounting processes in nuclear plants
underground repositories in salt formations GFR20000014

GFR20000004
monitoring:

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C Influence of Large-Scale Stress Variations on the

GFR20000010 Barrier Function of Anhydrite (BARIAN)
GFR20000030

mines:
Uncontrolled Tritium Release from Paks NPP

Influence of Large-Scale Stress Variations on the HUN20000006
Barrier Function of Anhydrite (BARIAN)

GFR20000030 Geological exploration for L/ILW disposal in granite
(Hungary)

mining: HUN20000001

PRACLAY/ A demonstration test for HLW disposal Operational Safety Monitoring with Fiber Optic
in clay Sensing Systems (OSMOSS)

BEL20000012 GFR20000005

mixer-settlers : Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive

The ALINA-process for Waste Repository
actinides(III)/lanthanides(III) group separation from
acidic radioactive waste solutions. Fundamental
studies and counter current extraction experiments. M t C 1 th A •

GFR20000027
Computer Program for Calibration of a Gamma

mixtures : Spectrometer to Determine Radioactive
Contamination of Surfaces

The sealing effect of backfilling materials: bench ROM2000000J
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid , , , , , , ,

J F J B morgantown energy technology center (met:
GFR20000011

D&D Worker Health and Safety Assistance Project
mobility: USA20000119

Development of a model for the description of the . .
geochemical milieu in brine solutions

GFR20000002 Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

The sealing effect of backfilling materials: bench CFR20000011

Descriptors 1 -29 mtr reactor



natural analogue :

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay

BEL20000005

Scientific basis for the assessment of the long-term
safety of repositories

GFR20000015

neptunium :

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

neptunium complexes :

Compatibility studies on vitrified high-level waste

BEL20000016

non-destructive analysis :

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

non-destructive testing:

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

non-radioactive wastes :

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO

BEL20000003

nondestructive testing:

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

none :

Materials Science: Defects and Disordered Materials

USA20000015

nonproliferation and national security :

NDA TECH EXCHANGE & IMPLEMENTATION

USA20000090

ACTIVE INTEGRATION PACKAGE

USA20000091

International Environmental Safety Program

USA20000064

ACTIVE INTEGRATION MATRIX C

USA20000092

nuclear energy:

DETERMINISTIC PREDICTION OF CORROSION
DAMAGE IN HIGH LEVEL NUCLEAR WASTE
CONTAINERS SAN M

USA20000110

MONITORING THE DURABILITY
PERFORMANCE OF CONCRETE IN
NUCLEARWASTE CONTAINMENT.
NERIMIDDL OSAL 99-0126

USA20000111

Chornobyl Shelter & Decommissioning

COATED PARTICLE FUEL

nuclear energy research initiative :

USA20000131

USA20000167

DETERMINISTIC PREDICTION OF CORROSION
DAMAGE IN HIGH LEVEL NUCLEAR WASTE
CONTAINERS SAN M

USA20000110

MONITORING THE DURABILITY
PERFORMANCE OF CONCRETE IN
NUCLEARWASTE CONTAINMENT.
NERIMIDDL OSAL 99-0126

USA20000111

mtr reactor Descriptors 1-30



nuclear material and facility stabilization : organic matter :

Spent Fuels Alternate Technology- Direct Disposal TRANCOM-CLAY-II: Transport of Radionuclides in
USA20000181 a reducing clay sediment

c + 1? i A I + + x u i n u + • +• BEL20000008
Spent Fuels Alternate Technology- Characterization

USA20000183 Compatibility studies on vitrified high-level waste
C + 17 1 A l t + X U 1 T> A/T H P BEL20000016
Spent Fuels Alternate Technology- Press or Melt &
Dilute . ,

organic solvents :
USA20000182

Treatment of tritiated liquid organic waste
nuclear power plants : BEL20000007
Stress measurements for disturbance prevention of
,. ,. . i i ^ organic wastes:
dismounting processes in nuclear plants

GFR20000014 Treatment of tritiated liquid organic waste
BEL20000007

nuclear waste policy acts :
™ , ., . r, organometallic compounds:
The research programme on the management of long
life highly radioactive in France TRANCOM-CLAY-II: Transport of Radionuclides in

FRA20000008 a reducing clay sediment
BEL20000008

numerical analysis :
„ . . other working capital assets:
Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) - INEL Vit Support
Experimental and Numerical Investigations of the rwAinnnnrje
Behaviour of Crushed Salt

GFR20000033 overburden :

numerical solution : Geological exploration for L/ILW disposal in granite
(Hungary)

Development of assessment methods for transport rnTNinnnnnn l
and storage containers with higher content of metallic
recycling material - Continued investigations , ,. . .

paleochmatology :
GFR20000006

Geological exploration for L/ILW disposal in granite
optical fibers : (Hungary)
r> +• i c f + A/T •+ • ;u 17-K r> +• HUN20000001
Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS) Regional hydrogeological characterisation of the Mol

GFR20000005 site
BEL20000011

optical fibres :
Operational Safety Monitoring with Fiber Optic ^
Sensing Systems (OSMOSS) Performance assessments of the surface and deep

GFR20000005 disposal of low-level radioactive waste
BEL20000010

optical systems :
Performance assessments of the geological disposal

Operational Safety Monitoring with Fiber Optic o f high-level radioactive waste in clay formations
Sensing Systems (OSMOSS) BEL20000009

GFR20000005
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performance testing:

Waste emplacement : Concept related studies

FRA20000007

permeability:

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

Sealing effectiveness by backfill materials -
Geochemical investigation into the long-term
behaviour of salt backfill material with aggregates

GFR20000041

Gas release and migration in the Boom clay Mol
within the CORALUS Project

GFR20000040

Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri
tunnel

GFR20000039

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project)

GFR20000020

Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS
project)

GFR20000018

Investigation of the hydraulically effective excavation
disturbed zone around disposal regions in rock salt

GFR20000008

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN)

GFR20000003

Investigation of gas migration in the technical barriers
concrete, bentonite and granite. Grimsel test site
Phase V

GFR20000038

pH value :

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

phase diagrams :

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

photochemical and radiation sciences :

Chemical Sciences: Radiation and Photochemistry

USA20000010

physical properties :

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

pilot plants :

Treatment of tritiated liquid organic waste

BEL20000007

planning:

The strategy behind research in France into the
disposal of long life highly radioactive waste in deep
geological formations

FRA20000001

plutonic rocks :

An outline of 1994-1996 Geological studies for
underground laboratory siting in the Charroux-Civray
sediment capped granitic massif (Southern Vienne-
Poitou-France)

FRA20000004

plutonium :

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

Development and application of an in-situ X-ray-
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fluorescence-/gamma-spectrometer for the detection R e p a i r o f B e n t F l a n g e C a n i s t e r f o r D W p F

of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities. USA20000189

GFR20000036 p r o b a b i i i s t i c estimation :

plutonium complexes : Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE)

Compatibility of organic waste forms with geological
disposal in Boom clay GFR20000009

BEL20000017 p u b i i c i n f o r m a t i o n :

pollutants : Risk perception in environmental decision making
process

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON BRA20000003

™SZfr™p
 The D l s P ° s a l of Nuclear Waste as a Local PoMcal

DICTYOSTELIUM CELLS FOR THE Process
ASSESSMENT OF WATER TOXICITY

ITA20000002 FIN20000003
EVALUATION OF WATER TOXICITY USING IN P u b l i c officials :

VITRO BIOASSAYS WITH PROTOZOA T h e D i s p o s a i o f Nuclear Waste as a Local Political
CULTURE. p r o c e s /

ITA20000003 FIN20000003

Porosity : public opinion :

Final Evaluation of the TSS Project "Thermal S o c M a n d p o l i t i c a l a s p e c t s o f F i n n i s h n u c l e a r w a s t e

Simulation of Drift Emplacement/Experimental management
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project) FIN20000005

GFR20000020 Risk perception in environmental decision making
process

Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri BRA20000003
t u n n e l The Disposal of Nuclear Waste as a Local Political

GFR20000039 Process

Experimental Investigations on the Backfill FIN20000003
Behaviour in Disposal Drifts in Rock Salt (TSS
project) P u b l i c P° l icy :

GFR20000018 The Disposal of Nuclear Waste as a Local Political
Process

Gas release and migration in the Boom clay Mol
within the CORALUS Project FIN20000003

GFR20000040 P W R type reactors :

post 2006 completion : Separation of boric acid from reactor effluents and
evaporator concentrates

Carlsbad Environmental Monitoring and Research
P r o g r a m BEL20000006

USA20000002 q u a i i t y a s s u r a n c e :

Defense Waste Processing Facility (DWPF) Operational Safety Monitoring with Fiber Optic
Technology Support - Process and Chemistry Sensing Systems (OSMOSS)

USA20000187

Descriptors 1 - 3 3 quality assurance



GFR20000005 Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the

quality control: Behaviour of Crushed Salt

Final Evaluation of the TSS Project "Thermal GFR20000033

Simulation of Drift Emplacement/Experimental Dissolution of spent fuel in Boom Clay conditions
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project) BEL20000020

GFR20000020 Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

radiation detection : GFR20000031

A fast method for determining alpha active nuclide in m ^ ^ Qn v i t r f f i e d w a s t g

concrete near the clearance level by direct
measurement of large and thin sources - BEL20000015
automatisation of the method m K^T *•«•/* A * *• * * c UT^TA- 1

PRACLAY/ A demonstration test for HLW disposal
GFR20000037 in clay

radiation doses :
™ , . , , , . , r TTT „ , Regional hydrogeological characterisation of the Mol
The biosphere research program conducted for HLW
geological disposal

FRA20000003 BEL20000011
Performance assessments of the geological disposal

radioactive effluents : of high-level radioactive waste in clay formations

Separation of boric acid from reactor effluents and BEL20000009
evaporator concentrates , , , , , .

Natural evidence on the long-term behaviour of trace

BEL20000006 elements and radionuclides in the Boom Clay

radioactive waste disposal:

Migration of iodine in a backfill material containing Geochemistry and migration of radionuclides in the
an anionic getter B o o m Cl^ a n d i n t h e b a c k f i U

BEL20000021 BEL20000004
Management of spent sealed sources R E S E A L I I : a l a r 8 e s c a l e demonstration test for

REpository SEALing in an argillaceous host rock
BRA20000004 (Phase II)

Geological exploration for L/ILW disposal in granite BEL20000001

Performance assessments of the surface and deep
HUN20000001 disposal of low-level radioactive waste

Renewal of computer codes for safety assessments of BEL20000010
partial systems of a repository (ARTE)

The degradation of cemented MTR waste in
GrR2UUUUUUy geological disposal conditions in Boom clay

TRANCOM-CLAY-II: Transport of Radionuclides in BEL20000018
a reducing clay sediment

BEL20000008 r a d i o a c t i v e w a s t e facilities :

c . ,.~ , . r ., . _., , . Performance assessments of the geological disposal
Scientific basis for the assessment of the long-term „, . , , , ,. . .& , °, .^
safety of repositories o f h l 8 h - l e v e l radioactive waste in clay formations

GFR20000015 BEL20000009

Backfill Behaviour in Emplacement Drifts and Performance assessments of the surface and deep
disposal of low-level radioactive waste
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BEL20000010 TRANCOM-CLAY-II: Transport of Radionuclides in
a reducing clay sediment

radioactive waste management: BEL20000008

Yucca Mountain Project Natural evidence on the long-term behaviour of trace

USA20000045 elements and radionuclides in the Boom Clay

Yucca Mountain Project BEL20000005

USA20000120 RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock

Yucca Mountain Project (Phase II)

USA20000112 BEL20000001

Yucca Mountain Project I n s i t u t e s f e o n v i t r i f i e d w a s t e

USA20000106 BEL20000015

RUSSIAN REPOSITORY PROJECT
radioactive waste processing:

USA20000105
Separation of boric acid from reactor effluents and

Yucca Mountain Project evaporator concentrates

USA20000096 BEL20000006

Performance assessments of the surface and deep Treatment of tritiated liquid organic waste
disposal of low-level radioactive waste

BEL20000010
The ALINA-process for

Yucca Mountain Project actinides(III)/lanthanides(III) group separation from
USA20000089 acidic radioactive waste solutions. Fundamental

studies and counter current extraction experiments.
Dry Transfer System Demo Project GFR20000027

USA20000065
Implementation of Promising Bio-Phytosorption

Yucca Mountain Project Techniques/Products for Decontamination and
USA20000153 Minimisation of Liquid Waste. Elaboration of Joint

Quality Assurance System.
Safety Analysis of the Puspokszilagy Waste Acronym: SORPH YBIO
Treatment and Disposal Facility BEL20000003

HUN20000004

„ _ ,. , _ radioactive waste storage:
Stress measurements tor disturbance prevention of
dismounting processes in nuclear plants Waste emplacement : Concept related studies

GFR20000014 FRA20000007

The strategy behind research in France into the ..
A- 1 ? i 14- u- ui A • *• * - A radioactive wastes:

disposal of long life highly radioactive waste in deep
geological formations The research programme on the management of long

FRA20000001 u'fe highly radioactive in France
FRA20000008

Regional hydrogeological characterisation of the Mol
radiochemistry :

BEL20000011
Inventory and Characterisation of Important

Performance assessments of the geological disposal Radionuclides for Safety Storage and Disposal of
of high-level radioactive waste in clay formations L/ILW Produced at Paks NPP

BEL20000009 HUN20000002
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radioisotopes :

Inventory and Characterisation of Important
Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP

HUN20000002

radiolysis :

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

radionuclide migration:

Geochemistry and migration of radionuclides in the
Boom Clay and in the backfill

BEL20000004

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

Tertiary sediments as barrier for the U/Th-migration
in the far field of repositories

GFR20000016

Scientific basis for the assessment of the long-term
safety of repositories

GFR20000015

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

Migration of iodine in a backfill material containing
an anionic getter

BEL20000021

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport

GFR20000007

rare earths :

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay

BEL20000005

reactor decommissioning:

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

recommendations :

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility

HUN20000004

recycling:

Development of assessment methods for transport
and storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

redox process :

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

release limits:

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

reliability:

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project)

GFR20000020

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning

GFR20000001

remedial action :

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

radioisotopes Descriptors 1-36



BEL20000002 r i_w moi spent nuclear fuels project:

remote handling equipment: X1-REACT0R FUEL RADIONUCLIDE RELEASE
RATE MEASUREMENTS

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a USA20000126
Cost-Effective Dismantling of Nuclear Facilities

rock mechanics :
GFR20000019

Investigation of the barrier behaviour of anhydrite
research programs : influenced by rock stress redistributions (BARIAN)

Geological exploration for L/ILW disposal in granite GFR20000003

(Hungary) Influence of Large-Scale Stress Variations on the
HUN20000001 Barrier Function of Anhydrite (BARIAN)

GFR20000030
research reactors :

Backfill Behaviour in Emplacement Drifts and
New Techniques for Cutting and Decontamination for B o r e h o l e s i n a S a l t R e p o s i t o r y (BAMBUS) -
Decommissioning of Nuclear Research Reactors with E x p e r i m e n t a l a n d N u m e r i c a i investigations of the
Consideration of Cost Reduction Behaviour of Crushed Salt

GFR20000034 GFR20000033

Fractionalization of graphitic reactor components Geological exploration for L/ILW disposal in granite
GFR20000035 (Hungary)

HUN20000001
resins:

Inventory and Characterisation of Important rock-fluid interactions :

Radionuclides for Safety Storage and Disposal of Geochemistry and migration of radionuclides in the
L/ILW Produced at Paks NPP B o o m Q a y a n d i n t h e b a c k f m

HUN20000002 BEL20000004

r h e o l °gy : safety:

CLIPEX - CLay Instrumentation programme for the P u b H c S e c t o r , s R e s e a r c h PrOgramme on Nuclear
Extension of an underground research laboratory Waste Management

BEL20000014 FIN20000002

risk assessment: The sealing effect of backfilling materials: bench

W A T T U T T r i l . T ™ w . TT71J T r w T n T T V T w ^ r TM
 s c a l e a n d i n - s i t u experiments concerning the ternary-

EVALUATION OF WATER TOXICITY USING IN polymineral salt rock/backfilling material/fluid
VITRO BIOASSAYS WITH PROTOZOA y v y 6

CULTURE GFR20000011

ITA20000003 Operational Safety Monitoring with Fiber Optic

DEVELOPMENT OF A SIMPLE S e n S m g S y S t e m S ( ° S M ° S S )

BIOTECHNOLOGICAL TEST BASED ON GFR20000005

°F U™G development of assessment methods for transport

SSS^WS^XSY
 and storage contamers wlth hlgher content of metalllc

ASSESSMENT OF WATER TOXICITY recycling material - Continued investigations
ITA20000002 GFR20000006

Risk perception in environmental decision making
process s a f e t y analysis :

BRA20000003 Performance allocation process for deep HLW
disposal design

Descriptors 1 - 3 7 safety analysis



FRA20000002

Scientific basis for the assessment of the long-term
safety of repositories

GFR20000015

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility

HUN20000004

salinity:

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

salt deposits :

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE)

GFR20000009

salts :

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

Investigation of the hydraulically effective excavation
disturbed zone around disposal regions in rock salt

GFR20000008

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

sample preparation:

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

sampling:

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

scrap metals:

Investigation to optimize the recycling of waste
metal - Continuation

GFR20000026

sealed sources :

Management of spent sealed sources

sealing materials :

BRA20000004

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II)

BEL20000001

seismic effects :

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

seismic surveys :

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Geological exploration for L/ILW disposal in granite
(Hungary)

HUN20000001

safety analysis Descriptors 1-38



separation processes : RUSSIAN REPOSITORY PROJECT

USA20000105
Development and automation of chemical analytical
procedures for the determination of non-gamma- -t selection •
emitting radionuclides in radioactive waste

CEC20000001 Geological exploration for L/ILW disposal in granite
(Hungary)

Separation of boric acid from reactor effluents and HUN20000001
evaporator concentrates

BEL20000006 site/project completion :

separations and analyses : S P e n t N u c l e a r F u e l : M e l t D i l u t e Technology
Development Program

Chemical Sciences: Basic Energy Sciences USA20000190
(BESSRC) Collaborative Access Team Support

USA20000031 Spent Nuclear Fuel: Melt Dilute Form Qualification
Program

Chemical Sciences: Chemical Separations Science USA20000191

USA20000011
slags :

silicate minerals:
Development of a model for the description of the

CHEMISTRY OF TRANSPORT PHENOMENA geochemical milieu in brine solutions
FIN20000004 GFR20000002

simulation : social impact:

PRACLAY mock-up The Disposal of Nuclear Waste as a Local Political

BEL20000013 P r o c e s s

FIN20000003
site characterization :

Social and political aspects of Finnish nuclear waste
Geological exploration for L/ILW disposal in granite management
(Hungary) FIN20000005

HUN20000001
socio-economic factors :

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility Social and political aspects of Finnish nuclear waste

HUN20000004 management
FIN20000005

An outline of 1994-1996 Geological studies for
underground laboratory siting in the Charroux-Civray sodium chlorides •
sediment capped granitic massif (Southern Vienne-
Poitou-France) Thermodynamic data and modelling of reactions of

FRA20000004 CaS04-containing minerals and glaserite up to 200C
GFR20000010

Site assessment for final disposal of spent fuel
(PARVI) sodium sulfates :

FIN20000001
Thermodynamic data and modelling of reactions of

Regional hydrogeological characterisation of the Mol CaS04-containing minerals and glaserite up to 200C
s i t e GFR20000010

BEL20000011
soil mechanics:

site investigations : ^T TT1T_
CLIPEX - CLay Instrumentation programme for the
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Extension of an underground research laboratory Minimisation of Liquid Waste. Elaboration of Joint
BEL20000014 Qua l i ty Assurance System.

Acronym: SORPHYBIO

soils: BEL20000003

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

BEL20000002

solubility :

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

Public Sector's Research Programme on Nuclear
Waste Management

FIN20000002

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

GFR20000010

solutes :

Compatibility of organic waste forms with geological
disposal in Boom clay

BEL20000017

Public Sector's Research Programme on Nuclear
Waste Management

FIN20000002

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with
Humic Acids by means of Radioactive Tracers

GFR20000025

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

sorptive properties :

Sector's Research Programme on Nuclear
Waste Management

FIN20000002

special isotope preparation:Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002 Transuranium Element Processing

USA20000114
solutions :

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

solvents :

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

sorption :

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and

special projects:

Defense Programs Surety Vitrification Support

USA20000052

spectroscopy:

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

GFR20000037

spent fuel elements:

Behaviour of directly disposed spent HTR fuel

GFR20000032

spent fuel storage :

Investigation of radionuclide release and corrosion of

soil mechanics Descriptors 1-40



spent fuel of research reactors in a final disposal

GFR20000031

Behaviour of directly disposed spent HTR fuel

GFR20000032

spent fuels :

Dissolution of spent fuel in Boom Clay conditions

BEL20000020

Migration of iodine in a backfill material containing
an anionic getter

BEL20000021

Site assessment for final disposal of spent fuel
(PARVI)

FIN20000001

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

stability:

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

stable isotopes :

Isotope Geochemistry of Groundwaters and
Dissolved Gases in the Aleurolit Formation Near
Mecsek Mountains, Hungary

HUN20000005

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

stainless steels :

Corrosion behaviour of candidate container materials
in Boom clay repository conditions

BEL20000019

steels :

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

storage and disposition options :

Plutonium Immobilization Form Development &
Characterization

USA20000046

Surplus Plutonium Immobilization Form
Characterization

Plutonium Immobilization Project

stress analysis :

USA20000150

USA20000175

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN)

GFR20000003

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS
project)

GFR20000018

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

stresses:

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN)

GFR20000030

Development of assessment methods for transport
and storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

Investigation of the hydraulically effective excavation
disturbed zone around disposal regions in rock salt

GFR20000008
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, ,. , . WESTINGHOUSE SAVANNAH RIVER
Stress measurements for disturbance prevention of C 0 M p A N Y R E T R I E V A L AND CLOSURE
dismounting processes in nuclear plants

GFR20000014 USA20000195

REMOTE MODULAR WASTE CONDITIONING
sulfides: SYSTEM

Development of a model for the description of the USA20000196

geochemical milieu in brine solutions WESTINGHOUSE SAVANNAH RIVER

GFR20000002 COMPANY CHARACTERIZATION AND SAFETY

Switzerland: USA20000198

Grimsel Test Site Phase V: Effective Parameters TRANSPORTABLE MELTER VITRIFICATION
( E F p ) DEMO ON ACTUAL MIXED WASTE
- Geoelectrical Measurements - USA20000179

GFR20000029 TRANSURANIC OPTIMIZED MEASUREMENT
SYSTEM

technical & environmental support, es&h :
yy USA20000199

ENVIRONMENTAL CONFORM/WASTE
MANAGEMENT Salt Stabilization in Low-Temperature Ceramic

Waste Forms
USA20000103

USA20000033

technology development: DIAGNOSTIC TESTING AT THE

SALT DISPOSITION SAVANNAH RIVER SITE CONSOLIDATED INCINERATION FACILITY

USA20000203 USA20000200

CONSOLIDATED INCINERATOR FACILITY PRESSURE REDUCTION TECHNOLOGY FOR
EFFLUENT STABILIZATION TRUPACT-II

USA20000180 USA20000201

WSRC PRETREATMENT HANDSS-55

USA20000184 USA20000202

WSRC IMMOBILIZATION ENVIRONMENTAL MANAGEMENT SCIENCE
PROGRAM FY 1998 AWARDS: SAVANNAH

USA20000185 R I V E R TECHNOLOGY CENTER

DC ARC MELTER ENHANCED CAPABILITIES USA20000197

USA20000186 I p c L i a i s o n a n d T a n k W a s t e Testing (non

LARGE SCALE DEACTIVATION radioactive)
DEMONSTRATION PROJECT : DEACTIVATION USA20000132
OF 321-M FUEL FABRICATION FACILITY AT
SAVANNAH RIVER SITE Operational Safety Monitoring with Fiber Optic

USA20000192 Sensing Systems (OSMOSS)
GFR20000005

ADVANCED CHEMICAL SEPARATIONS AT
SAVANNAH RIVER SITE Stress measurements for disturbance prevention of

dismounting processes in nuclear plants
USA20000193

GFR20000014
WESTINGHOUSE SAVANNAH RIVER
COMPANY IMMOBILIZATION C P " 5 L a r 8 e S c a l e Demonstration Project

USA20000194 USA20000020

Mixed Waste Focus Area Technical Support for
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Debris Product Line GFR20000033

USA20000055 Operational Safety Monitoring with Fiber Optic

External and Regulatory National Technical Program Sensing Systems (OSMOSS)

USA20000056 GFR20000005

Characterization-Remote Handled Wastes Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS

USA20000069 p r o j e c t )

Chemistry and Corrosion Probes GFR20000018

USA20000178
test facilities :

Sol Gel Stabilization of Salt Wastes , . , . „ , , , .
Validation of coupled chemistry-transport codes by

USA20000136 comparison of simulations with 2D experimental data
T> i -ni * A 1 i J c - i T - u i : Approach and programme of the MIMICC project
Rocky Flats Accelerated Site Technology F F F 6 F J

Deployment Program FRA20000005
USA20000152

testing:
Handling and Segregation System for 55-Gallon XT/~™a nr A V TT T ^ en A- VA •
D (HANDSS VT) TRANCOM-CLAY-II: Transport of Radionuchdes in

a reducing clay sediment
USA20000170 BEL20000008

Defense Waste Processing Facility Technology „ , . , , . . T ,TT TT7 ,.
o Geological exploration for L/ILW disposal in granite

(Hungary)
USA20000172 HUN20000001

High Level Waste Melter Pour Spout Testing
USA20000173 thermal analysis :

„ . , , - r . .... .. c . „ _ ,. .. PRACLAYmock-up
Transportable Vitrification System for Radioactive,
Hazardous, and Mixed Waste - Field Demonstration BEL20000013

USA20000174 Backfill Behaviour in Emplacement Drifts and
, , . . _ . - „ . . T , ,T7 „ „ , Boreholes in a Salt Repository (BAMBUS)-
Vitrification of Mmmg Industry Wastes for Recycle „ • , , , T.T • , t 4- 4- , , ,6 J J Experimental and Numerical Investigations of the

USA20000176 Behaviour of Crushed Salt

Tank Focus Area GFR20000033

USA20000177 t h e r m o d y n a m i c m o d e l :

Material Handling Technology Development Dissolution of spent fuel in Boom Clay conditions

USA20000068 BEL20000020

technology transfer : Development of a model for the description of the
geochemical milieu in brine solutions

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants GFR20000002

GFR20000014 Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C

temperature measurement: GFR20000010

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) - thermodynamic properties :
Experimental and Numerical Investigations of the „ , . f , , f ,, , • .. ,,.,„ f . „„ , , „ , Development of a model for the description of the
Behaviour of Crushed Salt , . , .,. . , . , ..geochemical milieu in brine solutions
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GFR20000002 t r a c e r t echniques :

thin films : TRANCOM-CLAY-II: Transport of Radionuclides in
a reducing clay sediment

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct BEL20000008
measurement of large and thin sources - Two-phase flow and gas transport in fractured rock
automatisation of the method

GFR20000023
GFR20000037

Grimsel Test Site Phase V: Effective Parameters
thorium: (EFP)

- Geoelectrical Measurements -
Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with GFR20000029
Humic Acids under Natural Conditions - E f f e c t i y e F i d d P a r a m e t e r s ( E F p )

Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)- GFR20000042

GFR20000013 t r a n s f e r s t o o t h e r s :

Tertiary sediments as barrier for the U/Th-migration D e p a r t m e n t o f E n e r g y . Albuquerque - Los Alamos
in the far field of repositories N a t i o n a l L a b o r a t o r y 8 9 4 c u S e r v i c e s

GFR20000016 USA20000088

Natural evidence on the long-term behaviour of trace S a f e g u a r d s a n d S e c u r i t y S u p p o r t t 0 T R W a t Y u c c a

elements and radionuclides in the Boom Clay Mountain

BEL20000005 USA20000146

Development and application of an in-situ X-ray- Accelerator Transmutation of Waste
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during USA20000149
decommissioning of nuclear facilities. Geological Repository Support Program

GFR20000036 USA20000121

thorium 230 : Vitrification of Rocky Flats Material

U-Th isotopes as natural analogues for actinide USA20000135
migration in granitic rock repositories - a study on ^ m ^

A 14- +u IIDT A iiu uT Geologic Disposal Support Program - TRW
secondary minerals from the HRL Aespoe and the FL
Grimsel USA20000130

GFR20000012 .
transport:

tokamak fusion test reactor : TRANCOM-CLAY-II: Transport of Radionuclides in
T U T D „ . . . . , „ . . . a reducing clay sediment
TFTR Decontamination and Decommisionmg Project

USA20000151 BEL20000008
Validation of coupled chemistry-transport codes by

toxic materials : comparison of simulations with 2D experimental data
„ . . j , . ... . , , . ., • . : Approach and programme of the MIMICC project
Treatment of tntiated liquid organic waste

BEL20000007 FRA20000005

transport modes :
trace amounts:
T.T . , ., ., , . , , . c. Development of a model for the description of the
Natural evidence on the long-term behaviour of trace , . , ... . . . , ^
, , , ,. i-j • î Ti ™ geochemical milieu in brine solutions

elements and radionuclides in the Boom Clay
BEL20000005 GFR20000002

thermodynamic properties Descriptors 1-44



transport/handling/storage : S a l t SP l i t t i n8 o f Radioactive Wastes
USA20000124

Investigation to optimize the recycling of waste
metal - Continuation Technical Support for Waste Treatment and Disposal

GFR20000026 USA20000026

treatment and remediation technology sys : Real-Time Plutonium Monitoring by Transient
Infared Spectroscopy

In Situ-Ultrasonic Reflection Coefficient Probe

USA20000127
ANL Immobilization

Idaho National Engineering & Environmental TTC . ^nnnnM^
Laboratory Immobilization

USA20000075 Plasma Hearth Process Radioactive Testing

. . . . . . . t _ ,.t. . _ t USA20000007
Modular Waste Conditioning System

USA20000076 Encapsulation of Mixed Waste Salts and/or Final
Disposal-Transuranic and Low Level Waste

Characterization of Remote-Handled Waste Using a TTC. ^nnnnn^^
Multidetector Assay System

USA20000077 Integrated Decontamination and Decommissioning

Gamma Spectroscopy Combined With Acceptable
Knowledge Demonstration Project Fuel Storage Canals and Associated Facilities

USA20000078 Decontamination and Decommissioning Large Scale
Demonstration and Deployment Project

Expert System Development USA20000057
USA20000079

Integrated Decontamination and Decommissioning
Low-Cost Deactivation and Decommissioning System TJVA200000S9

USA20000080
Deployment of Transuranic (TRU) Solutions

Site Development of Deployment Plans JJSA20000060
USA20000081

Resource Conservation and Recovery Act Metals-
Chem Separations for Nuc Waste Disposal (8524) Non-Destructive Assay

USA20000122 USA20000066

Ultrasonic Sensors for In-Situ Monitoring of Material Handling Technology Development
PhysicalProperties USA20000067

USA20000023
Transuranic Transportation

HLW Waste Loading Maximization - TFA TJVA20000070
USA20000139

Department of Energy Laboratory/Industry
Subtask 5 Product Acceptance for Hanford ILAW Nondestructive Assay Performance Demonstration
(LLW glass) RL USA20000071

USA20000141
Environmental Management Technology

EVAPOTRANS CAP (TDI) Applications Mission Development
USA20000166 USA20000058

Source Term Remediation/Process Control and . . . . .
Monitoring

USA20000074 Treatment of tritiated liquid organic waste

Descriptors 1 - 4 5 tritium



BEL20000007

Uncontrolled Tritium Release from Paks NPP

HUN20000006

two-phase flow:

Two-phase flow and gas transport in fractured rock

GFR20000023

Investigation of gas migration in the technical barriers
concrete, bentonite and granite. Grimsel test site
Phase V

GFR20000038

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling material/fluid

GFR20000011

underground:

An outline of 1994-1996 Geological studies for
underground laboratory siting in the Charroux-Civray
sediment capped granitic massif (Southern Vienne-
Poitou-France)

FRA20000004

underground disposal:

Management of spent sealed sources

BRA20000004

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Public Sector's Research Programme on Nuclear
Waste Management

FIN20000002

Performance assessments of the surface and deep
disposal of low-level radioactive waste

BEL20000010

Performance allocation process for deep HLW
disposal design

FRA20000002

Dissolution of spent fuel in Boom Clay conditions

BEL20000020

underground facilities :

Migration of iodine in a backfill material containing
an anionic getter

BEL20000021

Investigation of gas migration in the technical barriers
concrete, bentonite and granite. Grimsel test site
Phase V

GFR20000038

Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri
tunnel

GFR20000039

Gas release and migration in the Boom clay Mol
within the CORALUS Project

GFR20000040

Sealing effectiveness by backfill materials -
Geochemical investigation into the long-term
behaviour of salt backfill material with aggregates

GFR20000041

underground mining:

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II)

BEL20000001

PRACLAY/ A demonstration test for HLW disposal
in clay

BEL20000012

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory

BEL20000014

uptake :

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass

GFR20000024

uranium:

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

tritium Descriptors 1 - 4 6



Tertiary sediments as barrier for the U/Th-migration
in the far field of repositories

GFR20000016

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass

GFR20000024

Development and application of an in-situ X-ray-
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities.

GFR20000036

uranium 234 :

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel

GFR20000012

uranium 238 :

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel

GFR20000012

uranium complexes:

Dissolution of spent fuel in Boom Clay conditions

BEL20000020

uranium dioxide :

Dissolution of spent fuel in Boom Clay conditions

BEL20000020

uranium isotopes :

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay

BEL20000005

uranium ores :

Isotope Geochemistry of Groundwaters and
Dissolved Gases in the Aleurolit Formation Near
Mecsek Mountains, Hungary

HUN20000005

uranium oxides :

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

validation:

Public Sector's Research Programme on Nuclear
Waste Management

FIN20000002

Validation of coupled chemistry-transport codes by
comparison of simulations with 2D experimental data
: Approach and programme of the MIMICC project

FRA20000005

vegetation:

Data Management System (DMS) for the
Visualization of Free Air CO2 Enrichment (FACE)
Data

USA20000048

waste characterization:

Management of IPEN research reactor wastes

BRA20000001

waste disposal:

Investigation of the geochemical stability of clays in
underground repositories in salt formations

GFR20000004

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

Site assessment for final disposal of spent fuel
(PARVI)

FIN20000001

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility

HUN20000004

waste management:

An integrated waste treatment and storage plant at
IPEN.

Management of spent sealed sources

BRA20000002

BRA20000004

Descriptors 1 - 4 7 waste management



Performance allocation process for deep HLW , r „ . „ .
disposal design Y u c c a M o u n t a m P r oJ e c t

FRA20000002 USA20000106

Stress measurements for disturbance prevention of Y u c c a M o u n t a m P r oJ e c t

dismounting processes in nuclear plants USA20000112

GFR20000014 Yucca Mountain Project

waste management (defense): USA20000120

WIPP Supplemental Environmental Impact Statement Y u c c a M o u n t a m Project

USA20000125 USA20000153

Parallel Computing Acceleration of the High Level waste oils :
Waste Integrated Flowsheet Model

Treatment of tntiated liquid organic waste
VSA20000168 BEL20000007

Development & Testing of a Insitu Cleanable HEPA
Filter waste processing:

USA20000169 Management of IPEN research reactor wastes

DOE MIXED WASTE CHARACTERIZATI BRA20000001

USA20000159 An integrated waste treatment and storage plant at
IPENHigh Level Waste Technology Development

USA20000062 BRA20000002

High Level Waste New Facilities Planning waste processing plants :

USA20000061 Management of IPEN research reactor wastes

High-Level Waste Technology BRA20000001

USA20000040 . . . .
waste-rock interactions:

Development of Calcination Processes for Waste G e o c h e m i s t r y a n d m i g r a t i o n o f radionuclides in the
D l s p o s a l Boom Clay and in the backfill

USA20000051 BEL20000004

Waste Acceptance Technical Review Group m ^ ^ m v i t r f f i e d w a s t g

USA20000123 BEL20000015

waste management (non-defense): The degradation of cemented MTR waste in
. T , „ ,. . ~. , geological disposal conditions in Boom clay

Managing Low-Level Radioactive Waste Disposal
Capacity BEL20000018

USA20000063 isotope Geochemistry of Groundwaters and
Dissolved Gases in the Aleurolit Formation Near

waste management system : Mecsek Mountains, Hungary

Yucca Mountain Project HUN20000005

USA20000045
wastes :

Yucca Mountain Project Management of IPEN research reactor wastes

USA20000089 BRA20000001

Yucca Mountain Project

USA20000096 ^ c h e m i s t r y :

waste management Descriptors 1-48



CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

Isotope Geochemistry of Groundwaters and
Dissolved Gases in the Aleurolit Formation Near
Mecsek Mountains, Hungary

HUN20000005

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

water influx:

Geoelectrical Investigation of Water Uptake in
Bentonite Barriers in the HRL-Aespoe-Project
'Prototype Repository'

GFR20000022

WWER type reactors :

Separation of boric acid from reactor effluents and
evaporator concentrates

BEL20000006

x-ray diffraction :

Development of a model for the description of the
geochemical milieu in brine solutions

GFR20000002

x-ray fluorescence analysis :

Development and application of an in-situ X-ray-
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities.

GFR20000036

zinc :

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

Descriptors 1 -49 zinc



Index of Topic Codes

10 - RADIOACTIVE WASTE :

Separation of boric acid from reactor effluents and
evaporator concentrates. BEL20000006

Treatment of tritiated liquid organic waste.
BEL20000007

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

100 - RADIOACTIVE WASTE - GENERAL :

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

Social and political aspects of Finnish nuclear waste
management. FIN20000005

Investigation of the geochemical stability of clays in
underground repositories in salt formations.
GFR20000004

101 - General policies :
The research programme on the management of long
life highly radioactive in France. FRA20000008

Social and political aspects of Finnish nuclear waste
management. FIN20000005

102 - Programme Strategy, Planning and
Management:
Stress measurements for disturbance prevention of
dismounting processes in nuclear plants.
GFR20000014

Social and political aspects of Finnish nuclear waste
management. FIN20000005

The strategy behind research in France into the
disposal of long life highly radioactive waste in deep
geological formations. FRA20000001

103 - Effluents and Discharges :

Separation of boric acid from reactor effluents and
evaporator concentrates. BEL20000006

Uncontrolled Tritium Release from Paks NPP.
HUN20000006

105 - Waste Minimisation :

Investigation to optimize the recycling of waste
metal - Continuation. GFR20000026

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method. GFR20000037

Fractionalization of graphitic reactor components.
GFR20000035

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

Separation of boric acid from reactor effluents and
evaporator concentrates. BEL20000006

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a
Cost-Effective Dismantling of Nuclear Facilities.
GFR20000019

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

106 - Quality Assurance Aspects :
Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS). GFR20000005

Uncontrolled Tritium Release from Paks NPP.
HUN20000006

109 - Waste Characterisation (Radionuclide
Inventory Determination), including Computer
Codes and Measuring Methods and Techniques :
Management of IPEN research reactor wastes.
BRA20000001

Development and automation of chemical analytical



procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste.
CEC20000001

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method. GFR20000037

Inventory and Characterisation of Important
Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP
. HUN20000002

Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces. ROM20000001

112 - Liquid Waste Treatment:
Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

Separation of boric acid from reactor effluents and
evaporator concentrates. BEL20000006

113 - Solid Waste Treatment:
Fractionalization of graphitic reactor components.
GFR20000035

114 - Waste Immobilization (Bituminization,
Cementation, Including Tests of Properties,
Leaching Studies):
Management of IPEN research reactor wastes.
BRA20000001

115 - Waste Packaging :

Investigation to optimize the recycling of waste
metal - Continuation. GFR20000026

117 - Waste Disposal:
Compatibility of organic waste forms with geological
disposal in Boom clay. BEL20000017

The degradation of cemented MTR waste in
geological disposal conditions in Boom clay.
BEL20000018

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic and
hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.. GFR20000028

Geological exploration for L/ILW disposal in granite
(Hungary). HUN20000001

118 - Waste Transportation (Methods, Containers,
Transportation Means):
Investigation to optimize the recycling of waste
metal - Continuation. GFR20000026

120 - RADIOACTIVE WASTE FROM NON-NFC
SOURCES:
Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

122 - Liquid Waste Treatment:
Treatment of tritiated liquid organic waste.
BEL20000007

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

123 - Solid Waste Treatment:
An integrated waste treatment and storage plant at
IPEN.. BRA20000002

124 - Waste Immobilization :

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

125 - Waste Packaging :

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

126 - Waste Storage :

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

127 - Waste Disposal:
Management of spent sealed sources. BRA20000004

130 - HIGH LEVEL WASTE :

Social and political aspects of Finnish nuclear waste
management. FIN20000005

The strategy behind research in France into the
disposal of long life highly radioactive waste in deep
geological formations. FRA20000001

The research programme on the management of long
life highly radioactive in France. FRA20000008

132 - Liquid Waste Treatment:

109 - Waste Characterisation (Radionuclide Invento Topic I - 2



The ALINA-process for actinides(III)/lanthanides(III)
group separation from acidic radioactive waste
solutions. Fundamental studies and counter current
extraction experiments.. GFR20000027

134 - Waste Immobilization/Vitrification
(including Heat Transfer, Leaching and Other
Studies):
Compatibility studies on vitrified high-level waste.
BEL20000016

DISMANTLING OF SOME EUREX PLANT
PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY. ITA20000001

135 - Waste Packaging (Canister Types, Materials,
Corrosion Studies):
In situ tests on vitrified waste. BEL20000015

Corrosion behaviour of candidate container materials
in Boom clay repository conditions. BEL20000019

137 - Waste Disposal (including Spent Fuel):

Sealing effectiveness by backfill materials -
Geochemical investigation into the long-term
behaviour of salt backfill material with aggregates.
GFR20000041

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE).
GFR20000009

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project).
GFR20000020

Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS
project). GFR20000018

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal.
GFR20000031

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt. GFR20000033

Investigation of gas migration in the technical barriers
concrete, bentonite and granite. Grimsel test site
Phase V. GFR20000038

Gas release and migration in the Boom clay Mol
within the CORALUS Project. GFR20000040

The research programme on the management of long
life highly radioactive in France. FRA20000008

Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri
tunnel. GFR20000039

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory.
BEL20000014

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II). BEL20000001

Waste emplacement : Concept related studies.
FRA20000007

PRACLAY mock-up. BEL20000013

Dissolution of spent fuel in Boom Clay conditions.
BEL20000020

Site assessment for final disposal of spent fuel
(PARVI). FIN20000001

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

CHEMISTRY OF TRANSPORT PHENOMENA.
FIN20000004

Geoelectrical Investigation of Water Uptake in
Bentonite Barriers in the HRL-Aespoe-Project
'Prototype Repository'. GFR20000022

Social and political aspects of Finnish nuclear waste
management. FIN20000005

The strategy behind research in France into the
disposal of long life highly radioactive waste in deep
geological formations. FRA20000001

PRACLAY/ A demonstration test for HLW disposal
in clay. BEL20000012

140 - SPENT FUEL :

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Behaviour of directly disposed spent HTR fuel.
GFR20000032

146 - Spent Fuel Storage :

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal.
GFR20000031

154 - Waste Immobilization :

Topic I - 3 154 - Waste Immobilization



The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

157 - Waste Disposal:
Geochemistry and migration of radionuclides in the
Boom Clay and in the backfill. BEL20000004

The strategy behind research in France into the
disposal of long life highly radioactive waste in deep
geological formations. FRA20000001

160 - HAZARDOUS/MIXED WASTE :

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

Treatment of tritiated liquid organic waste.
BEL20000007

161 - Biodegradation/Biotreatment:
BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation. BEL20000002

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass. GFR20000024

162 - Liquid Waste Treatment:
Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

Treatment of tritiated liquid organic waste.
BEL20000007

164 - Waste Immobilization :
The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

169 - Removal/Recycling of Organics :

Treatment of tritiated liquid organic waste.
BEL20000007

171 - Technologies and Methodologies :

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO
. BEL20000003

180 - WASTE CHARACTERIZATION :
Inventory and Characterisation of Important
Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP
. HUN20000002

Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces. ROM20000001

181 - Methodologies, Analytical Methods,
Measurements Instrumentation :
A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method. GFR20000037

Inventory and Characterisation of Important
Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP
. HUN20000002

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures. HUN20000007

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste.
CEC20000001

183 - Waste packages characterization :

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste.
CEC20000001

Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces. ROM20000001

186 - Radionuclide characterization in drums :
Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces. ROM20000001

An integrated waste treatment and storage plant at
IPEN.. BRA20000002

Development and automation of chemical analytical
procedures for the determination of non-gamma-

154 - Waste Immobilization Topic I - 4



emitting radionuclides in radioactive waste.
CEC20000001

187 - Radionuclide characterization in-situ :
Development and application of an in-situ X-ray-
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities.. GFR20000036

188 - Radionuclide scanning :
Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures. HUN20000007

20 - ENVIRONMENTAL
IMPACT/ASSESSMENT STUDIES :
Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Social and political aspects of Finnish nuclear waste
management. FIN20000005

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA
CULTURE.. ITA20000003

200 - ENVIRONMENTAL
IMPACT/ASSESSMENT :
Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA
CULTURE.. ITA20000003

201 - Dispersion and Migration of Radionuclides :
Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances
. GFR20000017

Uncontrolled Tritium Release from Paks NPP.
HUN20000006

Effective Field Parameters (EFP). GFR20000042

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal.
GFR20000031

Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

Two-phase flow and gas transport in fractured rock.
GFR20000023

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport. GFR20000007

Development of a model for the description of the
geochemical milieu in brine solutions. GFR20000002

CHEMISTRY OF TRANSPORT PHENOMENA.
FIN20000004

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Migration of iodine in a backfill material containing
an anionic getter. BEL20000021

TRANCOM-CLAY-II: Transport of Radionuclides in
a reducing clay sediment. BEL20000008

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-. GFR20000013

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

202 - Dispersion and Migration Models :

CHEMISTRY OF TRANSPORT PHENOMENA.
FIN20000004

Uncontrolled Tritium Release from Paks NPP.
HUN20000006

Topic I - 5 202 - Dispersion and Migration Models



Effective Field Parameters (EFP). GFR20000042

Behaviour of directly disposed spent HTR fuel.
GFR20000032

Two-phase flow and gas transport in fractured rock.
GFR20000023

Validation of coupled chemistry-transport codes by
comparison of simulations with 2D experimental data
: Approach and programme of the MIMICC project.
FRA20000005

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Development of a Computer Code to Model Three-
Dimensional Pollutant Transport. GFR20000007

203 - Gas Diffusion Studies :

Two-phase flow and gas transport in fractured rock.
GFR20000023

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures. HUN20000007

204 - Impacts from Landfill Sites :
Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

210 - BIOLOGICAL UPTAKE AND TRANSFER :

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass. GFR20000024

211 - Biological Uptake Mechanisms and Models :
BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation. BEL20000002

The biosphere research program conducted for HLW
geological disposal. FRA20000003

220 - ENVIRONMENTAL TRANSFER :

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

221 - Environmental Transfer Models :

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Validation of coupled chemistry-transport codes by
comparison of simulations with 2D experimental data
: Approach and programme of the MIMICC project.
FRA20000005

222 - Microbial Effects :
BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation. BEL20000002

223 - Effects of Gaseous Releases :

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures. HUN20000007

230 - RADIOLOGICAL ASSESSMENT :

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

231 - Radiological Assessment Models :
Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

232 - Environmental Risk Assessment:
Management of spent sealed sources. BRA20000004

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

Risk perception in environmental decision making
process. BRA20000003

233 - Long Term Environmental Impact:
Assessment of the radiological impact of releases
from non nuclear industries. UK20000001

Management of spent sealed sources. BRA20000004

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

202 - Dispersion and Migration Models Topic I - 6



Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository. HUN20000003

240 - ENVIRONMENTAL MONITORING :

EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA
CULTURE.. ITA20000003

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

Isotope Geochemistry of Groundwaters and Dissolved
Gases in the Aleurolit Formation Near Mecsek
Mountains, Hungary. HUN20000005

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository. HUN20000003

241 - Monitoring Programmes :

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS). GFR20000005

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository. HUN20000003

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

EVALUATION OF WATER TOXICITY USING IN
VITRO BIOASSAYS WITH PROTOZOA
CULTURE.. ITA20000003

242 - Monitoring Techniques :

Isotope Geochemistry of Groundwaters and Dissolved
Gases in the Aleurolit Formation Near Mecsek
Mountains, Hungary. HUN20000005

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures. HUN20000007

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN).
GFR20000030

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS). GFR20000005

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY.
ITA20000002

30 - FACILITY AND/OR SITE SPECIFIC
STUDIES:
Social and political aspects of Finnish nuclear waste
management. FIN20000005

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel. GFR20000012

300 - FACILITY/SITE - GENERAL :

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

301 - General Planning and Management:
Social and political aspects of Finnish nuclear waste
management. FIN20000005

303 - Earth Science Models and Studies :
Development of a model for the description of the
geochemical milieu in brine solutions. GFR20000002

306 - Barrier Studies and Tests :
The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

310 - STUDIES FOR NEAR SURFACE
DISPOSAL FACILITIES:
Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository. HUN20000003

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

313 - Earth Science Studies and Models :

Performance assessments of the surface and deep
disposal of low-level radioactive waste.
BEL20000010

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

314 - Safety Assessment and Performance Studies :

Performance assessments of the surface and deep
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disposal of low-level radioactive waste.
BEL20000010

320 - STUDIES FOR GEOLOGICAL
REPOSITORIES :
Site assessment for final disposal of spent fuel
(PARVI). FIN20000001

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

The research programme on the management of long
life highly radioactive in France. FRA20000008

Investigation of the geochemical stability of clays in
underground repositories in salt formations.
GFR20000004

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C.
GFR20000010

Two-phase flow and gas transport in fractured rock.
GFR20000023

Effective Field Parameters (EFP). GFR20000042

Isotope Geochemistry of Groundwaters and Dissolved
Gases in the Aleurolit Formation Near Mecsek
Mountains, Hungary. HUN20000005

322 - Site Survey and Characterization :

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN).
GFR20000003

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

Geological exploration for L/ILW disposal in granite
(Hungary). HUN20000001

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic and
hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.. GFR20000028

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel. GFR20000012

Two phase flow - Experiment in Fractured Crystalline
Rock at the Hard Rock Laboratory Aespoe/ Sweden.
Flow Conditions in the Far-field. GFR20000021

323 - Earth Science Studies and Models :

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C.
GFR20000010

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay.
BEL20000005

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN).
GFR20000030

Behaviour of directly disposed spent HTR fuel.
GFR20000032

Grimsel Test Site Phase V: Effective Parameters
(EFP)
- Geoelectrical Measurements -. GFR20000029

Two phase flow - Experiment in Fractured Crystalline
Rock at the Hard Rock Laboratory Aespoe/ Sweden.
Flow Conditions in the Far-field. GFR20000021

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel. GFR20000012

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

Investigation of the hydraulically effective excavation
disturbed zone around disposal regions in rock salt.
GFR20000008

An outline of 1994-1996 Geological studies for
underground laboratory siting in the Charroux-Civray
sediment capped granitic massif (Southern Vienne-
Poitou-France). FRA20000004

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory.
BEL20000014

PRACLAY/ A demonstration test for HLW disposal
in clay. BEL20000012

Regional hydrogeological characterisation of the Mol
site. BEL20000011

TRANCOM-CLAY-II: Transport of Radionuclides in
a reducing clay sediment. BEL20000008

Performance assessments of the geological disposal
of high-level radioactive waste in clay formations.
BEL20000009
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324 - Safety Assessment and Performance Studies :

Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C.
GFR20000010

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt. GFR20000033

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility. HUN20000004

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

Scientific basis for the assessment of the long-term
safety of repositories. GFR20000015

The sealing effect of backfilling materials: bench
scale and in-situ experiments concerning the ternary-
system polymineral salt rock/backfilling
material/fluid. GFR20000011

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN).
GFR20000003

Performance allocation process for deep HLW
disposal design. FRA20000002

Management of spent sealed sources. BRA20000004

Performance assessments of the geological disposal
of high-level radioactive waste in clay formations.
BEL20000009

Renewal of computer codes for safety assessments of
partial systems of a repository (ARTE).
GFR20000009

Regional hydrogeological characterisation of the Mol
site. BEL20000011

325 - Design, Construction, Commissioning :

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II). BEL20000001

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory.
BEL20000014

Performance allocation process for deep HLW
disposal design. FRA20000002

326 - Barrier Studies/Tests/Impacts including Near
Field Effects:
Investigation of the hydraulically effective excavation
disturbed zone around disposal regions in rock salt.
GFR20000008

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt. GFR20000033

Influence of Large-Scale Stress Variations on the
Barrier Function of Anhydrite (BARIAN).
GFR20000030

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with Humic
Acids by means of Radioactive Tracers.
GFR20000025

Geoelectrical Investigation of Water Uptake in
Bentonite Barriers in the HRL-Aespoe-Project
'Prototype Repository'. GFR20000022

Experimental Investigations on the Backfill
Behaviour in Disposal Drifts in Rock Salt (TSS
project). GFR20000018

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN).
GFR20000003

CHEMISTRY OF TRANSPORT PHENOMENA.
FIN20000004

In situ tests on vitrified waste. BEL20000015

PRACLAY mock-up. BEL20000013

PRACLAY/ A demonstration test for HLW disposal
in clay. BEL20000012

RESEAL II: a large scale demonstration test for
REpository SEALing in an argillaceous host rock
(Phase II). BEL20000001

Investigation of the geochemical stability of clays in
underground repositories in salt formations.
GFR20000004

Final Evaluation of the TSS Project "Thermal
Simulation of Drift Emplacement/Experimental
Investigations on the Backfill Behaviour in Disposal
Drifts in Rock salt" (BAMBUS II Project).
GFR20000020

327 - Waste Emplacement:
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Waste emplacement : waste handling related
studies. FRA20000006

328 - Natural Analogue Studies :
Tertiary sediments as barrier for the U/Th-migration
in the far field of repositories. GFR20000016

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel. GFR20000012

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay.
BEL20000005

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

40 - DECONTAMINATION AND
DECOMMISSIONING (D & D) :
Development and application of an in-situ X-ray-
fluorescence-/gamma-spectrometer for the detection
of heavy metal contamination (U, Th, Pu) during
decommissioning of nuclear facilities.. GFR20000036

400 - D&D - GENERAL :
Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

402 - Nuclear Power Reactor Decommissioning :

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants.
GFR20000014

403 - Research Reactor Decommissioning :

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

Fractionalization of graphitic reactor components.
GFR20000035

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants.

GFR20000014

404 - Non-Reactor Facility Decommissioning :

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a
Cost-Effective Dismantling of Nuclear Facilities.
GFR20000019

DISMANTLING OF SOME EUREX PLANT
PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY. ITA20000001

410 - DECONTAMINATION TECHNOLOGIES :
New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

411 - Mechanical Decontamination Methods :

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

416 - Other Methods and Techniques :
New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

420 - DECOMMISSIONING TECHNOLOGIES :
New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

Fractionalization of graphitic reactor components.
GFR20000035

421 - Dismantling Techniques :

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants.
GFR20000014

Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a
Cost-Effective Dismantling of Nuclear Facilities.
GFR20000019

New Techniques for Cutting and Decontamination for
Decommissioning of Nuclear Research Reactors with
Consideration of Cost Reduction. GFR20000034

423 - Robotics, Remote Operations :
Development and Optimization of Modular Jet
Cutting Technologies and Manipulator Systems for a
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Cost-Effective Dismantling of Nuclear Facilities.
GFR20000019

430 - MANAGEMENT OF
DECOMMISSIONING WASTE :
Stress measurements for disturbance prevention of
dismounting processes in nuclear plants.
GFR20000014

Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces. ROM20000001

Development of assessment methods for transport and
storage containers with higher content of metallic
recycling material - Continued investigations.
GFR20000006

50 - ENVIRONMENTAL RESTORATION :
BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation. BEL20000002

511 - Site Characterization :

Automatic and adulteration proof documentation of
measuring fields and results for free release
measurements with in-situ-gamma-scanning.
GFR20000001

Two-phase flow and gas transport in fractured rock.
GFR20000023

Grimsel Test Site Phase V: Effective Parameters
(EFP)
- Geoelectrical Measurements -. GFR20000029

Effective Field Parameters (EFP). GFR20000042

521 - Decontamination of Soils :

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass. GFR20000024

BIOREMEDIATION OF RADIOACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation. BEL20000002

602 - Facility/Site Licensing Process :

The Disposal of Nuclear Waste as a Local Political
Process. FIN20000003

611 - Waste Policy Acts :

The Disposal of Nuclear Waste as a Local Political
Process. FIN20000003

70 - PUBLIC INFORMATION/INTERACTION :

Social and political aspects of Finnish nuclear waste
management. FIN20000005

701 - Public Information Programmes, Public
Participation :
Risk perception in environmental decision making
process. BRA20000003

The Disposal of Nuclear Waste as a Local Political
Process. FIN20000003

704 - Socioeconomic Aspects :

Social and political aspects of Finnish nuclear waste
management. FIN20000005

Public Sector's Research Programme on Nuclear
Waste Management. FIN20000002

The Disposal of Nuclear Waste as a Local Political
Process. FIN20000003
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Index of Performing Organizations

A Argonne National Laboratory, Argonne, IL

Ames Laboratory, Ames, IA D i s P o s a l of Naturally Occuring Radioactive Material
in NonhazardousLandfills

Real-Time Plutonium Monitoring by Transient USA20000030
Infared Spectroscopy

USA20000003 Superconducting Open-Gradient Magnetic Separation
for the Pretreatment of Radioactive or Mixed-Waste

A N D R A Vitrification Feeds
USA20000018

Performance allocation process for deep HLW
disposal design The Nitrogen Oxides System in Nuclear Waste

FRA20000002 USA20000019

The biosphere research program conducted for HLW C P " 5 L a r 8 e S c a l e Demonstration Project
geological disposal USA20000020

FRA20000003 Determination of Transmutation Effects in

An outline of 1994-1996 Geological studies for Crystalline Waste
underground laboratory siting in the Charroux-Civray USA20000022
sediment capped granitic massif (Southern Vienne- _̂  . „„„,,„.
r> •<. -r \ Dose Assessment of NORM Disposal by
Poitou-France) , ,. r J

Landspreadmg
FXA20000004 USA20000025

Validation of coupled chemistry-transport codes by „ , . , „ _ „ . „ , „ . ,
r • i .• -,i -ir, • i 1 Ji i Technical Support for Waste Treatment and Disposalcomparison of simulations with 2D experimental data yy y

: Approach and programme of the MIMICC project USA20000026

FRA20000005 ANL Immobilization

Waste emplacement : waste handling related studies USA20000027

FRA20000006 DOE-CH Site Technology Coordination Group

Waste emplacement : Concept related studies USA20000038

FRA20000007 High-Level Waste Technology

The research programme on the management of long USA20000004
life highly radioactive in France Plutonium Immobilization Form Development &

FRA20000008 Characterization
The strategy behind research in France into the USA20000046
disposal of long life highly radioactive waste in deep Y u c c a M o u n t a i n P r o j e c t

geological formations
FRA20000001 USA20000045

WIPP Waste Characterization

ARGONNE NATIONAL LABORATORY USA20000044

Oil Industry Disposal Technology Metal Recycle of ANL Cyclotron D&D

USA20000024 USA20000043

mT . , T , « ^ T . ^ ,. ™, Technical Support for Northwestern Area Programs
Argonne National Laboratory 955 L'Enlant Plaza
SW Suite 6000 USA20000042

Oil Industry Disposal Technology

USA20000204



Actinide Waste Remediation Technology WIPP Gas Generation Experiments
Development USA20000006

USA20000041 , , A.
Plasma Hearth Process Radioactive Testing

Comparative Analysis on Cost/Risk Management in USA20000007
PlutoniumReprocessing

USA20000028 Ultrasonic Sensors for In-Situ Monitoring of
PhysicalProperties

Pollution Prevention Project on Metal Recycling USA20000023
USA20000039

Property Transfer Assessment
Investigation of Microscopic Radiation Damage in USA20000009
Waste Forms Using ODNMR and AEM Techniques

USA20000029 Chemical Sciences: Chemical Separations Science
USA20000011

Ultrahigh-Sensitivity Heavy Noble Gas Detectors
IJSA20000017 Chemical Sciences: Heavy Elements Chemistry

Research
Radiation Effects on Transport and Bubble Formation USA20000012
in Silicate Glasses

USA20000016 Chemical Sciences: Atomic, Molecular and Optical
PhysicsResearch

Waste Volume Reduction Using Surface USA20000013
Characterization and Decontamination by Laser
Ablation Materials Science: Dynamics, Energetics, and

USA 200000 ? 5 Structure of Orderedand Metastable Materials
USA20000014

Direct Investigations of the Immobilization of
Radionuclides Materials Science: Defects and Disordered Materials

USA20000034 USA20000015

Salt Stabilization in Low-Temperature Ceramic Materials Science: Engineering Chemistry -
Waste Forms AqueousCorrosion

USA20000033 USA20000016

ANL-E Remedial Actions Project JANUS Reactor Shutdown Activity

USA20000032 USA20000017

Chemical Sciences: Basic Energy Sciences Technical Support for Environmental Program
(BESSRC) Collaborative Access Team Support USA20000008

USA20000031

In-Situ Spectro-Electrochemical Studies of
Contaminated Surface Films on Metals and the B d i a n N u d e a r R e s e a r c h C e n t r e

Mechanism of Their Formation and Dissolution
USA20000021 The degradation of cemented MTR waste in

geological disposal conditions in Boom clay
High-Level Waste Technology BEL20000018

USA20000040
Dissolution of spent fuel in Boom Clay conditions

Chemical Sciences: Radiation and Photochemistry BEL20000020
USA20000010

Compatibility of organic waste forms with geological
Analytical Laboratory Effort for WIPP Waste disposal in Boom clay
CharacterizationProgram „ „ 20000017

USA20000005
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Compatibility studies on vitrified high-level waste

BEL20000016

Regional hydrogeological characterisation of the Mol
site

BEL20000011

Performance assessments of the surface and deep
disposal of low-level radioactive waste

BEL20000010

TRANCOM-CLAY-II: Transport of Radionuclides in
a reducing clay sediment

BEL20000008

BELGIAN NUCLEAR RESEARCH CENTRE
(SCK-CEN)

Implementation of Promising Bio-Phytosorption
Techniques/Products for Decontamination and
Minimisation of Liquid Waste. Elaboration of Joint
Quality Assurance System.
Acronym: SORPHYBIO

BEL20000003

Separation of boric acid from reactor effluents and
evaporator concentrates

BEL20000006

Natural evidence on the long-term behaviour of trace
elements and radionuclides in the Boom Clay

BEL20000005

Brookhaven National Laboratory, Upton, NY

Exploration and Production Waste and Emissions
Risk Assessment

USA20000047

Data Management System (DMS) for the
Visualization of Free Air CO2 Enrichment (FACE)
Data

Legacy Waste Disposal

USA20000048

USA20000049

BUNDESANSTALT FUER
GEOWISSENSCHAFTEN UND ROHSTOFFE

Development and proving of non-destructive seismic
in-situ methods for the evaluation of geomechanic
and hydraulic rock properties in the vicinity of
underground openings of radioactive waste
repositories.

GFR20000028

Treatment of tritiated liquid organic waste BUNDESANSTALT FUER
BEL20000007 GEOWISSENSCHAFTEN UND ROHSTOFFE

PO BOX 5101 53
Corrosion behaviour of candidate container materials
in Boom clay repository conditions Effective Field Parameters (EFP)

BEL20000019

Migration of iodine in a backfill material containing
an anionic getter

BEL20000021

BIOREMEDIATION OF RADIO ACTIVELY
CONTAMINATED SITES AND ENVIRONMENT
Microbiological remediation

BEL20000002

Belgian Nuclear Research Centre SCK-CEN

Performance assessments of the geological disposal
of high-level radioactive waste in clay formations

BEL20000009

Geochemistry and migration of radionuclides in the
Boom Clay and in the backfill

BEL20000004

GFR20000042

BUNDESANSTALT FUER MATERIAL
FORSCHUNG UND -PRUEFUNG (BAM)
(Federal Institute for Materials Research and
Testing)

Development of assessment methods for transport and
storage containers with higher content of metallic
recycling material - Continued investigations

GFR20000006

D

Department of Mineralogy TU Clausthal

U-Th isotopes as natural analogues for actinide
migration in granitic rock repositories - a study on
secondary minerals from the HRL Aespoe and the FL
Grimsel

GFR20000012
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Department of Science & Advanced University
Piemonte Orientale Av

DEVELOPMENT OF A SIMPLE
BIOTECHNOLOGICAL TEST BASED ON
FLUORESCENT EMISSION DECAY OF LIVING
DICTYOSTELIUM CELLS FOR THE
ASSESSMENT OF WATER TOXICITY

ITA20000002

DEUTSCHE GESELLSCHAFT ZUM BAU UND
BETRIEB VON ENDLAGERN FUER
ABFALLSTOFFE MBH (DBE)

Operational Safety Monitoring with Fiber Optic
Sensing Systems (OSMOSS)

GFR20000005

E

Economic Interest Grouping PRACLAY

CLIPEX - CLay Instrumentation programme for the
Extension of an underground research laboratory

BEL20000014

PRACLAY mock-up

EIG PRACLAY

BEL20000013

PRACLAY/ A demonstration test for HLW disposal
in clay

BEL20000012

ENEA CR SALUGGIA

DISMANTLING OF SOME EUREX PLANT
PROCESS CELLS FOR HOSTING A HLLW
VITRIFICATION FACILITY

ITA20000001

ENVIRONMENTAL MONITORING LAB.,
INSTITUTE FOR NUCLEAR RESEARCH

Computer Program for Calibration of a Gamma
Spectrometer to Determine Radioactive
Contamination of Surfaces

ROM20000001

FEDERAL EVST. FOR GEOSCIENCES AND
NATURAL RESOURCES

Two-phase flow and gas transport in fractured rock

GFR20000023

Federal Institute for Geoscience and Natural
Resources (BGR)

Backfill Behaviour in Emplacement Drifts and
Boreholes in a Salt Repository (BAMBUS) -
Experimental and Numerical Investigations of the
Behaviour of Crushed Salt

GFR20000033

Forchungszentrum Juelich GmbH ISR-3

The ALINA-process for actinides(III)/lanthanides(III)
group separation from acidic radioactive waste
solutions. Fundamental studies and counter current
extraction experiments.

GFR20000027

Forschungszentrum Juelich GmbH Institut fuer
Sicherheitsforschung und Reaktortechnik

Behaviour of directly disposed spent HTR fuel

GFR20000032

Development and automation of chemical analytical
procedures for the determination of non-gamma-
emitting radionuclides in radioactive waste

CEC20000001

Investigation of radionuclide release and corrosion of
spent fuel of research reactors in a final disposal

GFR20000031

Forschungszentrum Rossendorf e.V Institute of
Radiochemistry

Investigation of Complexation and Migration of
Actinides and Non-radioactive Substances with
Humic Acids under Natural Conditions -
Complexation of Humic Acids with Tetravalent
Actinides (Th, U, Np)-

GFR20000013

Friedrich-Schiller-Uni Jena

Basic development of techniques to restore soils
contaminated with heavy metals and radionuclides by
using the transfer of the contaminants into the plant
biomass

GFR20000024

Department of Science & Advanced University Organizations 1 - 4



Final Evaluation of the TSS Project "Thermal
Geological Institute of Hungary Simulation of Drift Emplacement/Experimental
Geological exploration for L/ILW disposal in granite Investigations on the Backfill Behaviour in Disposal
(Hungary) Drifts in Rock salt" (BAMBUS II Project)

HUN20000001 GFR20000020

Scientific basis for the assessment of the long-term
Gesellschaft fuer Anlagen- und Reactorsicherheit safety of repositories
( G R S ) GFR20000015
Investigation on gas and water release within the
heater test in the Opalinus clay of the Mont Terri Gesellschaft fuer Anlagen- und Reaktorsicherheit
tunnel (GRS) mbH, Endlagersicherheitsforschung

GFR20000039 Theodor-Heuss-Str. 4

Gas release and migration in the Boom clay Mol Renewal of computer codes for safety assessments of
within the CORALUS Project partial systems of a repository (ARTE)

GFR20000040 GFR20000009

Sealing effectiveness by backfill materials - Gesellschaft fuer Anlagen- und Reaktorsicherheit,
Geochemical investigation into the long-term Abteilung Geochemie
behaviour of salt backfill material with aggregates

GFR20000041 Development of a model for the description of the
geochemical milieu in brine solutions

Gesellschaft fuer Anlagen- und Reaktorsicherheit GFR20000002
(GRS)

GESELLSCHAFT FUER ANLAGEN-UND
Development of a Computer Code to Model Three- REAKTORSICHERHEIT (GRS) mbH
Dimensional Pollutant Transport

GFR20000007 Tertiary sediments as barrier for the U/Th-migration
in the far field of repositories

GESELLSCHAFT FUER ANLAGEN- UND GFR20000016

REAKTORSICHERHEIT (GRS) MBH Grimsel Test Site Phase V: Effective Parameters

Two phase flow - Experiment in Fractured Crystalline (EFP)
Rock at the Hard Rock Laboratory Aespoe/ Sweden. - Geoelectrical Measurements -
Flow Conditions in the Far-field GFR20000029

GFR20000021 I n f l u e n c e o f Large-Scale Stress Variations on the

Investigation of the geochemical stability of clays in Barrier Function of Anhydrite (B ARIAN)
underground repositories in salt formations GFR20000030

GFR20000004
GRS

Geoelectrical Investigation of Water Uptake in
Bentonite Barriers in the HRL-Aespoe-Project Experimental Investigations on the Backfill
'Prototype Repository' Behaviour in Disposal Drifts in Rock Salt (TSS

GFR20000022 project)
* • • • u u • , 1 . • GFR20000018Investigation of gas migration in the technical barriers

concrete, bentonite and granite. Grimsel test site
Phase V

GFR20000038 Idaho National Engineering and Environmental
Investigation of the hydraulically effective excavation Laboratory, Idaho Falls, ID
disturbed zone around disposal regions in rock salt Environmental Management Technology

GFR20000008 Applications Mission Development

USA20000058
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International Environmental Safety Program Source Term Remediation/Process Control and
USA20000064 Monitoring

, A. . USA20000074
Managing Low-Level Radioactive Waste Disposal
Capacity Idaho National Engineering & Environmental

USA20000063 Laboratory Immobilization
USA20000075

High Level Waste Technology Development
USA20000062 Fuel Storage Canals and Associated Facilities

Decontamination and Decommissioning Large Scale
High Level Waste New Facilities Planning Demonstration and Deployment Project

USA20000061 USA20000057

Integrated Decontamination and Decommissioning Characterization of Remote-Handled Waste Using a
USA20000050 Multidetector Assay System

Modular Waste Conditioning System USA20000077

USA20000076 Defense Programs Surety Vitrification Support

External and Regulatory National Technical Program
USA20000056 Gamma Spectroscopy Combined With Acceptable

Knowledge Demonstration Project
Mixed Waste Focus Area Technical Support for „ ,„„„„„„ „
Debris Product Line USA20000078

USA20000055 Low-Cost Deactivation and Decommissioning System

Test Reactor Area 604 Stack Monitor: 99GPP USA20000080
DWM(L) Resource Conservation and Recovery Act Metals-

USA20000054 Non-Destructive Assay

HLWPre Treatment USA20000066

USA20000053 High Level Waste Pre Treatment

Dry Transfer System Demo Project USA20000082

USA20000065 High Level Waste Treatment & Storage

Deployment of Transuranic (TRU) Solutions USA20000083

USA20000060 Closure and Stabilization

Site Development of Deployment Plans USA20000084
USA20000081 National Spent Nuclear Fuel Program

Transuranic Transportation

USA20000070 Integrated Spent Nuclear Fuel Program

Department of Energy Laboratory/Industry USA20000086
Nondestructive Assay Performance Demonstration Low Level Waste/Mixed Low Level Waste/Other

USA20000071 Waste Program

Encapsulation of Mixed Waste Salts and/or Final USA20000087
Disposal-Transuranic and Low Level Waste Department of Energy - Albuquerque - Los Alamos

USA20000072 National Laboratory 894 CU Services

u- U T + n A AT>U A * USA20000088
High Temperature Condensed Phase Mass
Spectrometric Analysis Material Handling Technology Development

USA20000073 USA20000068

Idaho National Engineering and Environmental Organizations 1-6



Material Handling Technology Development

USA20000067

Expert System Development

USA20000079

Integrated Decontamination and Decommissioning

USA20000059

Characterization-Remote Handled Wastes

USA20000069

Development of Calcination Processes for Waste
Disposal

USA20000051

ENR/HAS

Uncontrolled Tritium Release from Paks NPP

HUN20000006

Inventory and Characterisation of Important
Radionuclides for Safety Storage and Disposal of
L/ILW Produced at Paks NPP

HUN20000002

Safety Analysis of the Puspokszilagy Waste
Treatment and Disposal Facility

HUN20000004

Complex Water Analysis of the Observation Wells
Situated Around the Puspokszilagy Radioactive
Waste Repository

HUN20000003

Institut fuer Gebirgsmechanik

Investigation of the barrier behaviour of anhydrite
influenced by rock stress redistributions (BARIAN)

GFR20000003

Institut fuer Interdisziplinaere Isotopenforschung
e.V. (Institute for Interdisciplinary Isotopic
Research)

Investigations on the Influence of Competitive
Reactions of Strong Electrolytes on the Complexation
and Sorption of Heavy Metals (Actinides) with
Humic Acids by means of Radioactive Tracers

GFR20000025

Institut fuer Kernchemie Universitaet Mainz

Investigations on the complexation behaviour of
humic acids and their influence on the migration of
radioactive and non-radioactive substances

GFR20000017

INSTITUT FUER RADIOCHEMIE
FORSCHUNGSZENTRUM ROSSENDORF

A fast method for determining alpha active nuclide in
concrete near the clearance level by direct
measurement of large and thin sources -
automatisation of the method

GFR20000037

Institute f. Nuclear Engineering and
Nondestructive Testing University Hannover
Elbestr. 38A

Stress measurements for disturbance prevention of
dismounting processes in nuclear plants

GFR20000014

Institute of Nuclear Research

Isotope Geochemistry of Groundwaters and
Dissolved Gases in the Aleurolit Formation Near
Mecsek Mountains, Hungary

HUN20000005

Correlation Studies Regarding Isotope Ratios of
Noble Gases and Fuel Failures

HUN20000007

Instituto de Pesquisas Energetic Comissao
Nacional de Energia Nuc

Management of IPEN research reactor wastes

BRA20000001

An integrated waste treatment and storage plant at
IPEN.

BRA20000002

IPEN-CNEN/SP

Management of spent sealed sources

BRA20000004

Risk perception in environmental decision making
process

BRA20000003

ISE Ingenieurgesellschaft fuer Stillegung und
Entsorgung mbH

Organizations 1-7 ISE Ingenieurgesellschaft fuer Stillegung und



Automatic and adulteration proof documentation of Yucca Mountain Project
measuring fields and results for free release USA20000106
measurements with in-situ-gamma-scanning

GFR20000001 R U S S I A N REPOSITORY PROJECT
USA20000105

K
Los Alamos National Laboratory, Los Alamos,

Kali-Umwelttechnik GmbH NM

The sealing effect of backfilling materials: bench NDA TECH EXCHANGE & IMPLEMENTATION
scale and in-situ experiments concerning the ternary- USA20000090
system polymineral salt rock/backfilling material/fluid

GFR20000011 A C T I V E JNTEGRATION MATRIX C
USA20000092

Actinide Ogranometallic Chemistry

USA20000093
Lawrence Berkeley National Laboratory,

Berkeley, CA Actinide Chemistry in Near-Neutral Solutions

Yucca Mountain Project USA20000094
USA20000096 ACTIVE INTEGRATION PACKAGE

Three-Dimensional Position-Sensitive Germanium USA20000091

Detectors Actinide Chemistry in Alkaline Radioactive Waste
USA20000102 USA20000095

Chemistry of Technetium Yucca Mountain Project

USA20000097 USA20000089

Developing a Fundamental Basis for the
Characterization, Separation, and Disposal of M
Plutonimum

USA20000098 M A S S A C H U S E T T S EVST OF TECH

Speaation, D i l u t i o n , and Redo, Reactions of
Chromium Relevant to Pretreatment and Separation

of High-Level Tank Wastes-L. Rao NERIMIDDL OSAL 99-0126

^'0000099 USA20000111

Invivo/Invitro Study of Oral Bioavilability of
Petroleum Contaminants

USA20000101
National Petroleum Technology Office, Tulsa, OK

Seismic Methods For Characterizing Naturally
Fractured Gas Reservoirs Disposal of NORM-Contaminated Waste in Salt

USA20000100 C a v e r n s

USA20000108

Lawrence Livermore National Laboratory [LANL] D o s e Assessment of NORM Disposal by

SPENT NUCLEAR FUEL Landspreading
USA20000104 USA20000107

ENVIRONMENTAL CONFORM/WASTE Disposal of NORM in Non-Hazardous Landfills
MANAGEMENT USA20000109

USA20000103

ISE Ingenieurgesellschaft fuer Stillegung und Organizations 1-8



NATIONAL RADIOLOGICAL PROTECTION N g W S l l l C 0 t l t a n a t e W a s t e F o m s

BOARD (NRPB) USA20000138

Assessment of the radiological impact of releases S u r P l u s Plutonium Immobilization Form
from non nuclear industries Characterization

UK20000001 USA20000150

Accelerator Transmutation of Waste
New Mexico State University USA20000149

Carlsbad Environmental Monitoring and Research INEL Vit Support
P r ° 8 r a m USA20000148

USA20000002
Immobilization of Radionuclides in the Hanford

Carlsbad Environmental Monitoring and Research Vadose Zone b
P r ° 8 r a m USA20000147

USA20000001
Safeguards and Security Support to TRW at Yucca

Q Mountain
USA20000146

Oak Ridge National Laboratory
HLW Salt Disposition Review

Yucca Mountain Project USA20000145
USA20000112

Transmutation Effects in Crystalline Waste Forms
OAK RIDGE NATIONAL LABORATORY USA20000144
[ORNLJ Mechanisms and Kinetics of Organic Aging in High-

D&D Worker Health and Safety Assistance Project L e v e l Nuclear Waste

USA20000119 USA20000143

CHAMMP Program Network Interface Modeling of spinel settling in waste glass melter

USA20000118 USA20000142

Vibration-Accelerated Transport of Microbes in Subtask 5 Product Acceptance for Hanford ILAW
Subsurface Media ( L L W 8 lass) ^

USA20000116 USA20000141

Component (CCA) Extensions to SciTL Mineral Surface Chemistry Controlling Subsurface

USA20000115 R e t a r d a t i °
USA20000140

Transuranium Element Processing
TTVA onnnn 11 A WIPP Supplemental Environmental Impact Statement

USA20000125
Chemistry of Transuranium Elements and Compounds

TTVA itmtm 111 HLW Waste Loading Maximization - TFA
USA20000139

Reference Set of Sediment Samples
USA20000117 Yucca Mountain Project

USA20000120

Transmutation Effects

Pacific Northwest National Laboratory,
Richland, WA Geological Repository Support Program

In Situ-Ultrasonic Reflection Coefficient Probe USA20000121

USA20000127

Organizations 1-9 Pacific Northwest National Laboratory, Richland,



Chem Separations for Nuc Waste Disposal (8524)
Rocky Flats Environmental Technology Site,

USA20000122 ^

Waste Acceptance Technical Review Group R o c k y F l a t s Accelerated Site Technology

USA20000123 Deployment Program

Salt Splitting of Radioactive Wastes USA20000152
USA20000124

RADIATION EFFECTS IN NUCLEAR WASTE
MATERIALS Sandia National Laboratories, Albuquerque,

USA20000128 NM, and Livermore, CA

Distribution and solubility of radionuclides and COATED PARTICLE FUEL
neutron USA20000167

USA20000137 C HEM. WASTE LANDFILL-OU1267

Geologic Disposal Support Program - TRW USA20000163

USA20000130 yucca Mountain Project

Chornobyl Shelter & Decommissioning USA20000153

USA20000131 EVAPOTRANS CAP (TDI)

IPC Liaison and Tank Waste Testing (non USA20000166

radioactive) SEPTIC TNK & DRN FIELDS-OU1295
VSA20000132 USA20000164

Radiation Effects in Nuclear Waste Materials ^ ^ W A § T E L A N D F I L L . o m 2 8 9

VSA20000133 USA20000162

Curium in H e d a t i O n ^ S t r ° n t i U m ' A m e r i d U m ' ^ TECHNICAL AREA II-OU1303

USA20000134 USA20000161

Vitrification of Rocky Flats Material N E W SILICOTITANATE WASTE FORMS

USA20000135 USA20000160

Sol Gel Stabilization of Salt Wastes W 8 7 STOCKPILE SUPPORT

USA20000136 USA20000158

Xl-REACTOR FUEL RADIONUCLIDE RELEASE W 6 2 STOCKPILE SUPPORT & REQUAL
RATE MEASUREMENTS USA20000157

USA20000126 ESR MATL DECONTAMINATION

USA20000156
POSIVA OY DEVELOPMENT

SALT CAVERN DISPOSAL
Site assessment for final disposal of spent fuel , ,„ . ̂ nnnn res

FIN20000001 D 0 E MIXED WASTE CHARACTERIZATI

USA20000159

Princeton Plasma Physics Laboratory, Princeton, N U C L E A R S T E W ARDSHIP PROGRAM

USA20000165
TFTR Decontamination and Decommisioning Project

TTC A innnn r c r B 0 S S PROGRAM DEVELOPMENT
USA20000154

Pacific Northwest National Laboratory, Richland, Organizations I -10



TRANSURANIC OPTIMIZED MEASUREMENT
Savannah River Technology Center, Aiken, SC SYSTEM

Parallel Computing Acceleration of the High Level USA20000199
Waste Integrated Flowsheet Model

PRESSURE REDUCTION TECHNOLOGY FOR
USA20000168 TRUPACT-II

ADVANCED CHEMICAL SEPARATIONS AT USA20000201
SAVANNAH RIVER SITE

USA20000193 WSRC IMMOBILIZATION
USA20000185

LARGE SCALE DEACTIVATION
DEMONSTRATION PROJECT : DEACTIVATION S A L T DISPOSITION SAVANNAH RIVER SITE
OF 321-M FUEL FABRICATION FACILITY AT USA20000203
SAVANNAH RIVER SITE DIAGNOSTIC TESTING AT THE

USA20000192 CONSOLIDATED INCINERATION FACILITY

Spent Nuclear Fuel: Melt Dilute Form Qualification USA20000200

Handling and Segregation System for 55-Gallon
USA20000191 D r u m s (HANDSS-55)

Spent Nuclear Fuel: Melt Dilute Technology USA20000170

Development Program D e f e n s e W a s t g P r o c e s s i n g F a d H t y ( D W p F )

USA20000190 Technology Support - Process and Chemistry

Materials Disposition - Plutonium Immobilization USA20000187

Development & Testing of a Insitu Cleanable HEPA
USA20000188 F i l t e r

WESTINGHOUSE SAVANNAH RIVER USA20000169

COMPANY IMMOBILIZATION Q C A R C M E L T E R E N H A N C E D CAPABILITIES

USA20000194 USA20000186

HANDSS-55 . .. . , , . „ XT „ , „. .... .. ,
Actmide (Am, Cm, Np, Pu) Stabilization by

USA20000202 vitrification

Repair of Bent Flange Canister for DWPF USA20000171

USA20000189 Defense Waste Processing Facility Technology
WESTINGHOUSE SAVANNAH RIVER Support
COMPANY RETRIEVAL AND CLOSURE USA20000172

USA20000195 H i g h L e v e l W a s t e M e l t e r P o u r S p o u t Testing

REMOTE MODULAR WASTE CONDITIONING USA20000173
Transportable Vitrification System for Radioactive,

USA20000196 Hazardous, and Mixed Waste - Field Demonstration
ENVIRONMENTAL MANAGEMENT SCIENCE USA20000174
PROGRAM FY1998 AWARDS: SAVANNAH _, . T . . . . . _ .
RIVER TECHNOLOGY CENTER Plutonium Immobilization Project

USA20000197 USA20000175

WESTINGHOUSE SAVANNAH RIVER T a n k F o C U S A r e a

COMPANY CHARACTERIZATION AND SAFETY USA20000177

USA20000198 Chemistry and Corrosion Probes

USA20000178

Organizations I -11 Savannah River Technology Center, Aiken, SC



TRANSPORTABLE MELTER VITRIFICATION
DEMO ON ACTUAL MIXED WASTE U

USA20000179 Universitaet Dortmund Lehrstuhl fuer

CONSOLIDATED INCINERATOR FACILITY Werkstofftechnologie

EFFLUENI SIABILI/AI ION New Techniques for Cutting and Decontamination for
USA20000180 Decommissioning of Nuclear Research Reactors with

, ., , . . Consideration of Cost Reduction
Spent Fuels Alternate Technology- Direct Disposal

USA20000181 GFR20000034
Fractionalization of graphitic reactor components

Spent Fuels Alternate Technology- Press or Melt &
\ GFR20000035

USA20000182
University "A. Avogadro" Piemont Department of

Spent Fuels Alternate Technology- Characterization Science and Advanced Technology
USA20000183 EVALUATION OF WATER TOXICITY USING IN

WSRC PRETREATMENT VITRO BIOASSAYS WITH PROTOZOA

USA20000184 C U L T U R E -
ITA20000003

Vitrification of Mining Industry Wastes for Recycle

USA20000176 University of Hanover Underwater Technologie
Centre Inst. of materials science

SiempelkampNuklear&Umwelttechnik Development and Optimization of Modular Jet

Investigation to optimize the recycling of waste Cutting Technologies and Manipulator Systems for a
metal - Continuation Cost-Effective Dismantling of Nuclear Facilities

GFR20000026 GFR20000019

SRI INTERNATIONAL University of Jyvaskyla Department of Social
Sciences and Sociology

DETERMINISTIC PREDICTION OF CORROSION
DAMAGE IN HIGH LEVEL NUCLEAR WASTE Social and political aspects of Finnish nuclear waste
CONTAINERS SAN M management

USA20000U0 FIN20000005

Studiecentrum voor Kernergie SCK-CEN University of Tampere

RESEAL II: a large scale demonstration test for T h e Disposal of Nuclear Waste as a Local Political
REpository SEALing in an argillaceous host rock Process
(Phase II) FIN20000003

BEL20000001
V

In situ tests on vitrified waste

BEL20000015 VEREEV FUER KERNVERFAHRENSTECHNIK
UND ANALYTIK, ROSSENDORF EV

T
Development and application of an in-situ X-ray-

TECHNISCHEUNIVERSITAET fluorescence-Zgamma-spectrometer for the detection
BERGAKADEMIE FREIBURG INSTITUT of heavy metal contamination (U Th, Pu) during
FUER ANORCANISCHE decommissioning of nuclear facilities.

GFR20000036
Thermodynamic data and modelling of reactions of
CaS04-containing minerals and glaserite up to 200C VTT Fnerpv

GFR20000010

Savannah River Technology Center, Aiken, SC Organizations 1-12



Public Sector's Research Programme on Nuclear
Waste Management

FIN20000002

VTT Technical Research Centre of Chemical
Technology

CHEMISTRY OF TRANSPORT PHENOMENA

FIN20000004

Organizations 1 - 1 3 VTT Technical Research Centre of Chemical



Index of Country Codes

BEL - Belgium

Number of reports 21

BRA - Brazil

Number of reports 4

CEC - European Union

Number of reports 1

FIN - Finland

Number of reports 5

FRA - France

Number of reports 8

GFR - Germany

Number of reports 42

HUN - Hungary

Number of reports 7

ITA - Italy

Number of reports 3

ROM - Romania

Number of reports 1

UK - United Kingdom

Number of reports 1

USA - United States of America

Number of reports 204

Country I -1


