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During 1998, the Board evaluated elements of the
DOE’s radioactive waste management program in
addition to the site-characterization efforts at Yucca
Mountain. In this chapter, the Board reports on
those evaluation activities.

I. Review of Material Related to
Hydrothermal Upwelling at Yucca
Mountain

The Board completed its review of material (11 re-
ports) first submitted to it in summary form by Mr.
Jerry Szymanski at its January 1997 meeting in
Pahrump, Nevada. The documents argue that there
is evidence of ongoing, intermittent hydrothermal
upwelling at Yucca Mountain and that large earth-
guake-induced changes in the water table are likely
at Yucca Mountain. As a result, the documents
maintain that the Yucca Mountain site is unsuitable
for development as a repository for spent nuclear
fuel and high -level radioactive waste. After its Janu-
ary 1997 meeting, the Board received requests from
both the Committee for the Truth about Yucca
Mountain (Chrisman 1997) and the Attorney Gen-
eral of the State of Nevada (Del Papa 1997) to review
this material.

This is not the first time that Mr. Szymanski has
raised these questions. His ideas were thoroughly
reviewed by outside experts, including a panel ap-
pointed by the National Research Council of the Na-
tional Academy of Sciences (NAS). This prestigious
and broadly based review was published in 1992 by
the National Academy Press in a report titled
Ground Water at Yucca Mountain—How High Can It

Rise? (NAS/NRC 1992). As stated in the Board’s De-
cember 1992 report (NWTRB 1992), the Board saw
no reason to disagree with the 17-person NAS
panel’s unanimous conclusion: “The panel con-
cludes from the geological features observed in the
field and geochemical data that there is no evidence
to support the assertion [by Mr. Szymanski] that the
water table has risen periodically hundreds of me-
ters from deep within the crust” (NAS/NRC 1992).
The Board’s December 1992 report also noted that if
significant new data or modifications were pre-
sented in the future, the Board would consider re-
viewing them at that time.

The Board examined the material submitted in 1997,
and, because some new information had been pre-
sented, the Board decided to evaluate the quality
and significance of this information. For assistance
in this evaluation, the Board contracted with four
highly qualified scientists. The scientists were cho-
sen because of their expertise in critical areas, their
reputations among their peers (many of whom the
Board staff spoke to), their lack of affiliation with the
Yucca Mountain Project, and their lack of previous
involvement in evaluating Mr. Szymanski’s ideas.

The consultants were Dr. Robert J. Bodnar, C. C.
Garvin Professor of Geochemistry and Director of
the Fluids Research Laboratory, Department of Geo-
logical Sciences, Virginia Polytechnic Institute &
State University (Dr. Bodnar’s expertise is in fluid
inclusions and the geology and geochemistry of ore
deposits.); Dr. Patrick R. L. Browne, Associate Pro-
fessor and Director of the Geothermal Institute, Uni-
versity of Auckland, New Zealand (Dr. Browne’s
expertise is in hydrothermal alteration of volcanic
rocks and fluid-rock interactions.); Dr. Stuart
Rojstaczer, Associate Professor and Director of the
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Center for Hydrologic Science, Duke University
(Dr. Rojstaczer’s expertise is in the role of subsurface
fluid flow in geologic and human-induced hazards
and the hydrologic effects of earthquakes.); and
Dr John Valley, Professor and Chairman of the De-
partment of Geology and Geophysics, University of
Wisconsin-Madison (Dr. Valley’s expertise is in meta-
morphic petrology and stable-isotope geochemistry.).

The Board conducted its review, making use of its
own expertise and that of its consultants. Four ques-
tions were posed to the consultants (Drs. Bodnar,
Browne, and Valley for evidence of hydrothermal
activity and Dr. Rojstaczer for earthquake-induced
changes in the water table) that centered on the sig-
nificance of the new information presented with re-
spect to the conclusions drawn in the 1992 NAS
report (NAS/NRC 1992). These questions also were
the focus of the Board’s review:

1. Are there significant new data and interpreta-
tions since the 1992 NAS report?

2. What is the quality of these data and interpretations?

3. How much credence do these data and interpre-
tations lend to the hypothesis of ongoing, intermit-
tent hydrothermal activity and large
earthquake-induced changes in the water table at
Yucca Mountain?

4. If these data and interpretations significantly af-
fect the conclusions of the 1992 NAS report, how can
the issue be resolved?

The Board emphasizes that the purpose of its review
was to evaluate the information submitted to the
Board, not to conduct a systematic review of all the
information that has been collected on this topic, in-
cluding the extensive work carried out for the
DOE’s Yucca Mountain Project by the U.S. Geologi-
cal Survey (USGS) and the National Laboratories. A
systematic review of all the information available by
1992 was carried out by the panel that prepared the
1992 NAS report.

In addition to reviewing the 11 reports submitted by
Mr. Szymanski, 3 additional reports provided by the
Nevada Attorney General’s office, and a number of
other important documents referenced in these re-

ports, Board staff spoke directly to several of the re-
ports’ authors. A Board member (Dr. Donald
Runnells), a Board staff member (Dr. Leon Reiter),
and Dr. Bodnar also attended an international meet-
ing in which fluid inclusion evidence for and against
future hydrothermal upwelling at Yucca Mountain
was presented and discussed. Following that meet-
ing, Dr. Yuri Dublyansky (the lead author of several
of the reports) spent several days with Dr. Bodnar at
Dr. Bodnar’s Fluids Research Laboratory at Virginia
Polytechnic Institute.

The Board has reached the following conclusions:

» The material reviewed by the Board does not
make a credible case for the assertion that there
has been ongoing, intermittent hydrothermal ac-
tivity at Yucca Mountain or that large earth-
guake-induced changes in the water table are
likely at Yucca Mountain. This material does not
significantly affect the conclusions of the 1992
NAS report.

» There are several areas where additional research
could be used to evaluate further the hypotheses
of ongoing, intermittent hydrothermal activity
and large earthquake-induced changes in the wa-
ter table at Yucca Mountain. However, because of
the lack of any substantive evidence supporting
either of these hypotheses, the Board views addi-
tional research on these issues, if not already car-
ried out, as generally having a lower priority than
more important issues in the evaluation of reposi-
tory performance.

» However, some fluid inclusions found in mineral
deposits at Yucca Mountain do provide direct evi-
dence of the past presence of fluids at elevated
temperatures (at least 72°C) in the vicinity of the
proposed repository. This could be an indicator of
some degree of past hydrothermal activity. The
critical question is, “At what time in the past were
such fluids present?” If fluids at elevated tempera-
tures were present less than 100,000 years ago, as
some of the reviewed reports claim, this could
lend credence to the hypothesis of ongoing hydro-
thermal activity at Yucca Mountain. On the other
hand, if these fluids were present around 10,000,000
years ago or earlier, they could be associated with
volcanic events related to the original formation of
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Yucca Mountain and would have no bearing on
the hypothesis of ongoing hydrothermal activity.
The Board believes that the ages of fluid inclusions
should be determined. A joint program between
federal and State of Nevada scientists for collect-
ing, dating, and analyzing fluid inclusions would
be one way to make this determination in a way
that would reduce some of the past disagreements
associated with sample collection and handling.

Il. Waste Package Workshop

In its recent reports and correspondence, the Board
has urged strongly that the DOE identify, and then
carefully examine, alternative designs for the
subsurface facility and for the waste packages
(NWTRB 1997a and 1998b; Cohon 1998a and 1998b).
Examples of alternative waste package designs that
could merit examination include (1) a waste pack-
age design with the materials of the outer and inner
shells reversed in comparison to the current design
and (2) a double-shell waste package with the outer
shell made of a corrosion-resistant material and the
inner shell made of a different corrosion-resistant
material. The Board convened a waste package
workshop in May 1998 to identify alternative waste
package designs and associated research needs.

A. Planning for the Workshop

The 1%-day workshop was held on May 18 and 19,
1998, in Falls Church, Virginia (NWTRB 1998d). It
was conducted as a panel meeting under the aegis of
the Board’s Panel on the Repository. The primary
purpose of the workshop was to develop a firm
technical basis for reviewing and evaluating the sci-
entific and technical merits of any waste package de-
signs arising from the DOE’s program. The primary
products of the workshop were a list of alternative
waste package designs and a list of associated re-
search needs. For encouraging a free exchange of
ideas and as much “brainstorming” as possible, as
well as participation by the public, a roundtable for-
mat was used for the entire workshop, except for a
few initial presentations.
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Participants in the roundtable included five Board
members (Drs. Bullen, Craig, Nelson, Parizek, and
Saguiés), two members of the Board’s staff (Drs. Wil-
liam Barnard and Carl Di Bella), and five invited pan-
elists: Dr. John Kessler (of EPRI), Dr. Digby
Macdonald (of SRI International), Dr. Joe Payer (of
the Department of Materials Science and Engi-
neering, Case Western Reserve University), Dr. Da-
vid Shoesmith (of the Department of Chemistry,
University of Western Ontario, formerly with Atomic
Energy of Canada, Limited), and Dr. Michael
Streicher (a corrosion consultant, formerly with E. I.
Du Pont de Nemours and Co., Inc., and the Univer-
sity of Delaware). Dr. Kevin Coppersmith of
Geomatrix, Inc., served as facilitator for the workshop.

The workshop began with a few short presentations
giving (1) the ground rules for the workshop, (2) the
status of the DOE’s program for disposing of spent
fuel, and (3) the description of the current waste
package design. A fourth presentation, proposing a
simple way to approximate the interactions that var-
ious underground facility designs would have with
various waste package designs, also was made.

The purpose of the fourth presentation was to sepa-
rate underground facility design from waste package
design. The separation was considered necessary be-
cause the duration of the workshop was too brief to
allow full discussion of both underground facility de-
sign and waste package design and their associated
research needs. Although the separation worked for
the workshop, it is clear that underground facility de-
sign and waste package design are highly interde-
pendent and therefore must be taken together for any
comprehensive examination.

B. Alternative Waste Package Designs

In the reference waste package design, the waste
package has a 10-cm-thick carbon-steel outer wall
and a 2-cm-thick nickel-alloy inner wall. The current
design includes four waste package capacities for
commercial spent fuel: 12 pressurized-water reactor
(PWR) assemblies, 21 PWR assemblies, 24 boiling-
water reactor (BWR) assemblies, and 44 BWR assem-
blies. The packages are up to 1.7 m in diameter and
5.4 m in length. Alternative designs identified at the
workshop are listed below.
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1. Current base design: a carbon-steel outer shell
shrunkfit over an Alloy 22 inner shell.

la. Same as 1 except that the outer shell fits loosely
over the inner shell.

2. An Alloy 22 outer shell over a carbon-steel inner
shell (i.e., reversal of the two shells of the current
base design).

3. An Alloy 22 outer shell over a nodular cast-iron
inner shell.

3a. Same as 3 except that rod consolidation would be
used (to increase waste package capacity), thickness
of the waste package wall would be increased (so that
the radiation field outside the waste packages would
be low enough for humans to work near the waste
packages), and significant ventilation would be used
(to maintain temperatures low enough for humans to
work near the waste packages).

4. An Alloy 22 outer shell over a graphite inner shell.
5. Atitanium outer shell over an Alloy 22 inner shell.

6. A titanium or Alloy 22 outer shell over a “struc-
tural material” (e.g., stainless steel or a low-cost
nickel alloy) inner shell.

7. A three-shell waste package with a titanium or
Alloy 22 outer shell, an Alloy 22 or titanium middle
shell, and a “structural material” inner shell.

8. Any waste package design that would allow em-
placement in vertical boreholes (with ventilation).

9. Lower-capacity waste packages and extensive
use of backfill.

10. Any waste package design that would allow em-
placement in horizontal boreholes (with ventilation).

Although the panelists did not state that the list of de-
sign alternatives was necessarily the complete list of
all reasonable alternatives, no additional alternatives
were identified during the workshop. The Board will
use these alternatives to help evaluate the complete-
ness of the DOE’s studies on alternative waste pack-
age designs. The Board does not take the position that

one or more of these alternatives is superior to the
reference waste package design. The Board believes
that all the alternatives are worthy of at least a screen-
ing evaluation and expects that the screening evalua-
tion will result in some of the alternatives being
chosen for comprehensive evaluation.

C. Research Needs

After examining waste package alternatives, the
panelists identified research needed to support al-
ternatives. “Research” was defined in a very broad
sense: It could include laboratory or field experi-
ments, analysis (e.g., running thermodynamic mod-
els on computers), more-complete specification of
requirements, or even the novel application of com-
mercially available technology. The panelists devel-
oped a list of research needs for each alternative.

The Board has not reviewed the DOE’s waste pack-
age research program formally since the workshop.
Informally, the Board is aware that some of the re-
search needs identified at the workshop were being
addressed in the DOE program at the time the work-
shop was held and that the other research needs are
being supported by new DOE initiatives.

Longer-range programs also need to be started. These
programs are needed for improving the fundamental
understanding of long-term corrosion resistance of
passive films and long-term stability of metastable
phases (such as in Alloy 22).

D. Conclusions

» Theworkshop resulted in the identification of sev-
eral waste package alternatives that deserve care-
ful examination by the DOE.

* Numerous research needs were developed at the
workshop, most of which are applicable regard-
less of the waste package design that finally is cho-
sen. Much of the research is under way. There are
a few conspicuous gaps, however, and they need
to be addressed. Short-term gaps include (1) the
determination of the chemistry of the water after it
has interacted with the waste package and (2) the
study of natural analogues. Long-term gaps in-
clude programs for improving the fundamental
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understanding of long-term behavior of passive
films and long-term phase stability.

e Although a simple method for separating waste
package design from underground design suf-
ficed for the purposes of the workshop, one of the
clear lessons from the workshop is that the waste
package and the underground facility (together,
the engineered barrier system) are too interdepen-
dent to be separated. Thus, the development and
analysis of each alternative waste package design
must be accompanied by the simultaneous devel-
opment and analysis of an underground facility
design that is most appropriate for it.

I11. Transportation

Although no immediate activity is expected, trans-
portation of spent nuclear fuel continued to be of sig-
nificant interest to the Board in 1998.

In developing its transportation program, the DOE
might learn much from experiences in Europe and
Japan, where there is already large-scale transporta-
tion activity. In those countries, there is an
antinuclear element that the industry must deal
with. Germany has had a great deal of difficulty in
moving spent nuclear fuel, and the shipments from
Japan to France and the United Kingdom have gen-
erated protests.

The DOE also might learn some lessons from what is
taking place in Europe and should make every effort
to build trust and a good working relationship with
the groups, especially in Nevada, that will be affected
by a large-scale shipping campaign. One possible ap-
proach to maximizing safety and to preventing un-
due burdens on the nationwide railroad network
could be the use of dedicated trains for transporting
spent nuclear fuel. The Board also feels that the de-
sign of the transportation cask should be integrated
with that of the rail car. An integrated design concept
would be a way to increase safety and performance.

V. Environmental Impact Statement
for a Yucca Mountain Repository

The DOE is preparing an environmental impact state-
ment (EIS) for a Yucca Mountain repository (Dixon
1998). The EIS would accompany a recommendation
to the President (currently scheduled for 2001) for de-
veloping a repository at the site and also would be
submitted to the NRC, accompanying the application
for a license for the facility in 2002. The proposed ac-
tion in the EIS is to construct, operate, and eventually
close a repository at Yucca Mountain for the geologic
disposal of 63,000 metric tons of commercial spent nu-
clear fuel and 7,000 metric tons of DOE-owned spent
nuclear fuel and high-level radioactive waste. The
no-action alternative would be to leave those materials
in storage at their current locations.

Three “implementing alternatives” will be evalu-
ated for developing a repository, defined by low, in-
termediate, and high thermal loads.?® For each
alternative, two packaging options will be evalu-
ated: (1) sealing wastes in multipurpose canisters at
the generator sites and (2) transporting wastes in
casks and repackaging the wastes at the repository
site. For each implementing alternative, five trans-
portation options also will be evaluated, consisting
of predominantly (1) truck or (2) rail cross-country
shipment to Nevada and (3) rail, (4) heavy-haul, or
(5) legal-weight truck shipment within Nevada.
Two expanded inventory “modules” will be consid-
ered: (1) disposal at Yucca Mountain of the entire
U.S. inventory of spent nuclear fuel and high-level
radioactive waste and (2) disposal of other highly
radioactive wastes that may require permanent iso-
lation (USDOE, YMPO 1997). For the no-action al-
ternative, two scenarios will be evaluated: (1) loss of
institutional controls at storage sites after 100 years
and (2) continuation of institutional controls at those
sites for 10,000 years (Dixon 1998).

The DOE plans to publish its draft EIS in July 1999,
initiating a public comment period of several
months. The final EIS is scheduled to be published
in August 2000. The Board plans to review and com-
ment on the draft EIS after its publication.

19. “Thermal load” is the amount of waste emplaced per unit area of the repository. In the EIS, thermal loads of less than 40
metric tons per acre, 40-80 metric tons per acre, and more than 80 metric tons will be considered.
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V. Strategic and Performance Plans

In late 1997, the Board developed a 5-year strategic
plan in compliance with the Government Perfor-
mance Results Act. The Board also established its
performance plan for fiscal year 1999, which in-
cludes specific objectives to be accomplished during
that period. In January 1998, the Board held a public
session in conjunction with its regular Board meet-
ing in Amargosa Valley, Nevada, to obtain com-
ments from the interested public on both its strategic
and its performance plans. The Board also solicited
comments on both plans from others having over-
sight roles for, or involvement in, nuclear waste
management issues, including key congressional
staff, the DOE, and the NRC. Copies of the strategic
plan and the performance plan for the coming year
are included in appendices to this report.

The Board’s strategic plan underscores the impor-
tance of an independent technical and scientific re-
view of the civilian radioactive waste management
program for achieving the overall national goal of
ensuring that civilian spent nuclear fuel and
high-level radioactive waste are safely packaged,
transported to, and disposed of in a permanent re-
pository at a suitable site. The Board’s performance
objectives for fiscal year 1999 reflect the goals stated
in the strategic plan and flow from the Board’s tech-
nical and scientific review of DOE work, including
(1) designing components of an engineered barrier
system, (2) developing an environmental assess-
ment of the site, (3) planning related to the safety of
waste-transportation corridors, and (4) conducting
research supporting a decision on the suitability of
the site.

Procedures were established in the performance
plan for conducting an annual evaluation of the
Board’s performance in meeting its objectives for the
previous year. The Board will consider whether the
reviews, evaluations, and other activities included
in its performance goals have been completed;
whether the results of reviews, evaluations, and
other activities undertaken under the auspices of the
program have been communicated in a timely, un-
derstandable, and appropriate way to the Secretary
of Energy and Congress; and whether the recom-
mendations made by the Board had a positive effect

on the program. The first of these program evalua-
tions will be conducted at the end of fiscal year 1999,
and the results will be included in the Board’s sum-
mary report for that period.

V1. Board Visit to Waste Isolation
Pilot Plant

Members of the Board met with managers of the
Waste Isolation Pilot Plant (WIPP) in Carlsbad, New
Mexico, and toured the facilities on March 10, 1998.
The visit included the opportunity to hear firsthand
from George Dials, then general manager of the
Carlsbad Area Office of the DOE, and Wendell
Weart, formerly Senior Scientist for the WIPP pro-
gram and now Senior Fellow at Sandia National
Laboratories in Los Alamos, New Mexico. The
Board’s visit included a tour of the waste-handling
building and the underground facilities. Board
members also were briefed on the WIPP
compliance- and application-review processes. On
the basis of their experience, those involved made
the following observations to the Board.

* In evaluating the performance assessment for
WIPP, the regulator(s) tended to make conserva-
tive assumptions in assessing the probabilities
and consequences of events and processes.

* When submitting the license application for a
first-of-a-kind facility, such as WIPP, having cred-
ible sources, other than the proponent, provide
analysis of the scientific and technical conclusions
of the proponent was helpful.

» Strong leadership is required to integrate and fo-
cus scientific investigations. A shared visionand a
focused management plan can help eliminate un-
necessary work and help complete necessary
work more quickly.

The Board members also noted that the managers
instituted a ranking system to manage the science at
WIPP. This major effort resulted in reducing the ex-
perimental work in progress from 116 activities to 8.
Other important decisions that affected the scientific
and technical work at WIPP were to (1) evaluate 18
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different engineered alternatives, (2) adopt a
more-phased approach to securing a license, and
(3) commission an international peer review.?°

VII. International Activities

Several members of the Board participated in two
international trips in 1998 in an effort to continue the
Board’s objective of remaining informed about sci-
entific, technical, and program developments in the
nuclear waste disposal programs of selected devel-
oped countries. Board members traveled to Sweden
and Finland from May 4 to 9. A second delegation of
five members visited Germany from June 8 to 11.
One major purpose of the visits was to give new
Board members the opportunity to visit several nu-
clear waste facilities firsthand and to receive brief-
ings on the scientific and technical progress in the
nuclear waste programs of the countries.

In addition to the two trips, the Board participated
in several briefings in the Washington, D.C., area.
The first, arranged by the British Embassy, consisted
of a meeting of selected Board members with five
members of the Select Committee on Science and
Technology of the House of Lords, United King-
dom. The committee is conducting an inquiry into
the management of nuclear waste following the de-
cision of the government in 1997 to uphold Cumbria
County’s decision to deny U.K. Nirex Ltd.’s plan-
ning application for a rock-characterization labora-
tory near Sellafield. Members of the Board and staff
also met with representatives from a study commit-
tee organized by The Institute of Applied Energy in
Japan, who were visiting several foreign countries
collecting research on international approaches to
postclosure management of potential repositories
for high-level radioactive waste. Last, the Board
and staff met with a delegation of France’s Atomic

Energy Commission (CEA), who were visiting
various organizations and facilities as part of an on-
going study of the long-term conditioning and stor-
age of high-level radioactive waste, mandated in
1991 by French law.

A. Germany

A delegation of the Board traveled to Germany to
visit nuclear waste facilities. From June 8 to 11, the
delegates visited several sites?* and were briefed on
many of the scientific and technical aspects of the
management, storage, transportation, and potential
disposal of high-level radioactive waste and spent
nuclear fuel in Germany. The Board’s visit focused
on the design, development, testing, and fabrication
of storage, transportation, and disposal casks; the
site-characterization work at the potential disposal
site at Gorleben; and the system for moving spent
nuclear fuel and for storing and preparing
high-level waste for permanent disposal.

Considerable progress has been made in developing
the Pollux cask, a packaging system for the trans-
port, interim storage, and final disposal of
spent-fuel rods (Janberg and Spilker 1998). The
Board members believe that the effort that has gone
into designing, fabricating, and testing this cask is
worth exploration by those involved in similar work
for the U.S. program.

The Board members noted the use of natural convec-
tion to ventilate the entire underground exploratory
system at Gorleben. The exploratory facility at
Gorleben is at the southern edge of the proposed re-
pository block and is accessed by two shafts that are
approximately 7 m in diameter. The intake shaft ex-
tends to 940 m, and the exhaust shaft extends to 840 m.
Work is under way to extend the facility around the
proposed block. There is no forced-draft fan on the in-
take shaft and no induced-draft fan on the exhaust.

20. The DOE commissioned an international review team in June 1996. It included experts appointed by the Organization for
Economic Cooperation and Development, the Nuclear Energy Agency, and the International Atomic Energy Agency.

21. The Board's visit included the following sites: (1) Gesellschaft fur Nuklear-Service mbH and Gesellschaft fir Nuklear Behalter mbh
cask development, fabrication, and testing facilities in Essen; (2) the Ahaus interim storage site, operated by Brennelement-
Zwischenlager Ahaus GmbH; (3) the Pilot Conditioning Plant, Radwaste Interim Storage Facility, and Transport Cask Interim Storage
Facility, which are located at Gorleben and are operated by Brennelementlager Gorleben mbH; (4) the proposed site of a permanent
repository, which is located at Gorleben and is undergoing site characterization by Deutsche Gesellschaft zum Bau und Betrieb von
Endlagern fur Abfallstoffe mbH; and (5) the Endlager fur radioaktive Abfélle Morsleben, which is a permanent disposal site for low-
and intermediate-level radioactive waste near Morsleben.
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Unrestricted natural convection flow in the winter is
high enough that a damper at the exploratory facility
level has to be used to reduce air flow. In designing
any alternative repository plans for Yucca Mountain,
it may be worth drawing on the experience of those in-
volved in designing the ventilation system at
Gorleben, as well as the ventilation studies under-
taken by Nye County, Nevada.

B. Sweden

A small delegation from the Board visited the mu-
nicipality of Oskarshamn in southeastern Sweden
on May 4 and 5. The purpose of the visit was to tour
the Swedish Nuclear Waste Company’s (SKB) facili-
ties and to meet with representatives of
Oskarshamn, one of four municipalities that have
volunteered to undertake the first step in a process
that could result in a permanent repository being lo-
cated in their municipality. Three other municipali-
ties have volunteered and are in the first phase of the
prestudy process. They are Nykoping, Osthammar,
and Tierp.

Members of the Board had the opportunity to meet
with the people in Oskarshamn who are heavily in-
volved in establishing an environmental impact as-
sessment (EIA) process. The EIA Forum was created
by the community after it volunteered to undertake
the first of three phases of a volunteer process estab-
lished in Sweden to designate a final repository site.
The three phases are (1) feasibility studies, (2) site in-
vestigations, and (3) detailed investigations. The
EIA forum is intended, among other objectives, to
enable the residents of the municipality to partici-
pate in the decision-making as the community
moves to determine whether it wants to proceed to
site investigation.??

The EIA Forum is a significant effort in that it is the
first initiative of its kind in the world for disposing
of spent nuclear fuel. Through the EIA Forum, the
municipality has formalized a process in which the
locality is empowered to make key decisions about
whether it wants to proceed to other phases of the

site selection process. The community has organized
six working groups: long-term safety and
geoscience, technologies, land use and environment,
social science, encapsulation, and information. Their
effort to date is aimed at reaching a realistic assess-
ment of the effect that a permanent repository
would have on their community.

During its visit, members of the Board’s delegation
had the opportunity to tour the following SKB facili-
ties: the Hard Rock Laboratory at Aspd, the interim
storage facility (CLAB), and the Encapsulation Lab-
oratory in Oskarshamn. During its visit, the Board
also was briefed on the scientific and technical work
being performed in support of the SKB’s KBS-3
waste isolation concept.? The purpose of the Encap-
sulation Laboratory is to demonstrate on a full-scale
basis that one canister per day that meets the safety
requirements can be produced. The Encapsulation
Laboratory also will be used to test operational
problems, estimate the reliability and maintenance
of the equipment and the plant, and estimate the ca-
pability of the equipment.

The SKB canister, which is undergoing full-scale lab-
oratory manufacturing trials, is an evolution of past
designs. It consists of 50 mm of copper with cast iron
inside. The cast-iron inner component has been
added as a stand for the fuel elements and as a sup-
port for the copper mantle. The canister serves as
two barriers; the copper prevents groundwater from
contacting the fuel, and the cast iron converts what
water may be left into hydrogen gas and iron oxi