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INMM PRESIDENT'S MESSAGE

Stepping into the Future of INMM

I am excited for
the future of the
INMM as I assume
the office of
president of the
Institute. We have
just completed a
very successful 41st
Annual Meeting. I

must admit that with the government
travel restrictions I questioned how many
would attend this year's Annual Meeting.
Charles Pietri and his program committee
assembled a very strong technical program
with 276 papers, but there was concern
about cancellations. We did have some can-
cellations, but they were minimal.

Of course the real heroes are those of
you who submitted those papers and
those of you who attended to listen to
them. Our total registration was nearly
600, making this meeting one of the most
successful that we have ever had. In addi-
tion to the successful meeting, we are
strong financially, we have new chapters,
and we are poised for even greater
growth and development.

In the summer 2000 issue of JNMM,
our president for the past two years,
Debbie Dickman, challenged all INMM
members and interested individuals to
become even more active in local chap-
ter, division, committee, and workshop
activities. She even listed the names and
telephone numbers of the chairs of the
divisions and standing committees.
Included here are the E-mail addresses
of each of these individuals. Some of
these individuals will change soon, but
your messages will be forwarded to the
proper people. Additionally, she urged
you all to contribute articles and other
efforts to making JNMM even more use-
ful and successful.

Debbie emphasized that the INMM
was organized into divisions to reflect the
issues, technologies, and capabilities
needed to assist in the implementation of
nuclear materials management and non-

proliferation objectives. I want to reinforce
her emphasis and challenge.

At every INMM Annual Meeting, on
the opening Sunday afternoon from 2 to
5 p.m., each of the Institute's technical
divisions meet. Not only are the meet-
ings open to all INMM members and
interested individuals, you are encour-
aged to attend one or more of the meet-
ings and participate. Likewise the stand-
ing committees also meet at various
times during the annual meeting. New
volunteers are always welcome. Please
contact the chairs of these committees
and indicate your interest.

Most of you have E-mail access so I
am encouraging a lot of two-way commu-
nication between you and the division and
committee chairs. All of the chairs are
anxious to hear from you and discuss your
ideas about existing and proposed divi-
sion activities. This will allow them to
establish a more meaningful agenda for
the meetings. I know that many of you are
interested in the activities of more than
one division or committee, so I will ask
the chairs to coordinate their agendas so
that those with input
and ideas in more
than one meeting can
be heard.

I believe that the
only way we can
continue to be a cut-
ting-edge organiza-
tion and to more
fully meet our mem-
bers needs is for
each of us to become
more active. The
division chairs, pro-
gram committee, and
submitting authors
have done an incred-
ible job of addressing
relevant issues, but
your help is needed
for us to continue to
be timely and rele-

vant. Several of the divisions have spe-
cialty interest areas and more could be
created. Likewise new divisions could be
formed if the need exists.

I believe that my excitement about
the coming year will be realized and will
depend upon our individual efforts. In
the sharing of our ideas, and in contribut-
ing in our own areas of expertise, we can
all benefit. Begin now. Contact the chairs
or me to let us know in what area you are
willing to serve. One of the most active
divisions contacts members of the com-
mittee on a regular basis by E-mail. Not
only do they know each other better, they
have developed a strong division.

I welcome your comments and look
forward to getting even better acquainted
with each of you in the coming years.

James D. Williams
INMM President
Sandia National Laboratories
Albuquerque, New Mexico U.S.A.
Phone: 505/845-8766
Fax: 505/844-0001
E-mail: jdwilli@sandia.gov
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Looking Back at the Outgoing President's Term

The last two years
have flown by,
and it hardly
seems possible
that I am writing
my last column.
As I look back
over this time, I
see many posi-

tive INMM accomplishments. It has
been very rewarding to assist in the for-
mation of two new international chap-
ters—the Urals Regional Chapter, in
Snezhinsk, Russia, and the Ukraine
Chapter, in Kiev, Ukraine. The forma-
tion of new INMM chapters is very
exciting and increases INMM's ability
to influence global nonproliferation and
nuclear materials management activi-
ties. In addition, the Korean chapter has
experienced a growth in membership,
and having grown to more than fifty
members, is now an ex officio member
of the Executive Committee. In addi-
tion, the Central Chapter of INMM has
been revitalized through the dedication
of Chris Pickett and a small group of

INMM members who realize the value
of the INMM to themselves and the
community.

I'm also pleased that INMM has been
able to remain strong financially and
continues to offer services and programs
that keep our membership up and our
functions well attended. Financial stabil-
ity is essential to facilitate successful
promotion of responsible nuclear materi-
als management through technical meet-
ings, publications and professional inter-
actions. Being able to report financial
health is a significant accomplishment in
these challenging times. The activities to
date this year, including the great atten-
dance at this year's Annual Meeting in
New Orleans, indicate that fiscal year
2001 will be successful also.

INMM has participated in, or spon-
sored a number of international events,
including the 20th Anniversary meeting
of the Japan Chapter INMM, the 21st
Annual ESARDA meeting, the IAEA
42nd and 43rd General Conferences, and
the 2nd Russian MPC&A Conference in
Obninsk, Russia. Our technical divisions
have continued to be very active, con-
ducting well-received technical work-
shops addressing a wide range of issues
facing the international community dedi-
cated to the responsible management of
nuclear materials.

I would like to express my gratitude
to some of the invaluable volunteers who
continue to make significant contribu-
tions to the Institute. Secretary Vince
DeVito and Treasurer Bob Curl deserve
special recognition. They have a vast
store of management expertise and insti-
tutional knowledge that provides the
solid foundation of the INMM. Their
presence ensures continuity of knowlege
and a smooth transition during the ongo-
ing changes in the Executive Committee.
Without their support and guidance, each
new incoming president would find the
challenge significantly more daunting.

I would also like to thank Past

President Obie Amacker for his contin-
ued support to the INMM. His interest in
the long-term future of the INMM and
willingness to serve as the chair of the
Fellows Committee demonstrates his
personal commitment to the INMM and
will extend well into the future.

It is my pleasure to pass the gavel to
J.D. Williams as the next president. J.D.
has been a long-time supporter of INMM
and brings a great deal of experience to
the position. The newly elected
Executive Committee will face chal-
lenges as they direct the Institute in this
new millennium. I encourage you to pro-
vide input to the Executive Committee to
assist it in making decisions that make
the INMM stronger and provide the
highest quality member benefits.

One of the greatest pleasures of hav-
ing served as president has been the
opportunity to work closely with INMM
members and professional colleagues
around the world. This experience has
enriched my life more than I can say. It
has been a privilege to represent the
members of the INMM in this role and
have the opportunity to work with other
dedicated nuclear materials management
and nonproliferation professionals.

Debbie Dickman
INMM Past President
Pacific Northwest National Laboratory
Richland, Washington U.S.A.
Phone: 509/372-4432
Fax: 509/372-4559
E-mail: debbie.dickman@pnl.gov
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ANNUAL MEETING

The 41st INMM Annual Meeting—A Hot and Steamy Affair

The 41st INMM
Annual Meeting
was indeed a hot
and steamy affair.
A lot of new ideas
were presented
and some old ones
were reworked.
Yes, it was also

hot in New Orleans—temperatures aver-
aged from 96-102°F and the humidity
averaged 75-100 percent. It was a record
sustained high for the city! (Remember, I
told you so in the closing statement of
last year's report of the Annual Meeting.)
Anyway, we are really supposed to be
inside during the day where the air-con-
ditioned environment can stimulate our
creativity for dealing with the challenges
of the technical program—and leave the
hot stuff for the evenings.

Was it a successful meeting? Did you
know that we nearly had a total disaster in
logistics for the Annual Meeting when
twenty-one out of twenty-four boxes of
meeting materials (including award
plaques, flags, ribbons, and related items)
being shipped by truck never arrived in
New Orleans? Thankfully, session signs,
the final programs, and a few other critical

Debbie Dickman and J.D. Williams with INMM Secretary Vincent
DeVito (center) who received the INMM Meritorious Service
Award at the INMM's Awards Banquet.

essentials made it
through. The INMM
HQ staff made a super
recovery and quickly
replaced nearly every-
thing. INMM HQ
Staff also was right
there to help resolve a
leaking ceiling inci-
dent in one of the
meeting rooms so that
no talks were delayed.
I also need to thank
Rachel Airth, our
administrative direc-
tor, whose outstanding
performance during
the spring program crisis (described later
on) and stalwart actions at the Annual
Meeting saved INMM from much
anguish and ensured our success.

Again, was it a successful meeting?
The meeting evaluation forms rate the
technical information exchange as good-
excellent (78 percent) with a 12 percent
rating of poor-fair. However, only 4 per-
cent of the attendees provided a formal
response. Those few that registered major
concerns felt that the poster session
needed more space, the quality of the

some papers needed
improvement, and a
few of the speakers
needed to upgrade
their presentation
skills. Logistics for
the meeting were
good-excellent but
again a few attendees
expressed disappoint-
ment with the location
of the meeting, some
meal functions, and
the hotel accommoda-
tions. The greater
majority of attendees
raved about the
extraordinary oppor-
tunities to meet with

Debbie Dickman and J.D. Williams congratulate Lisa Gee Chiang,
recipient of the INMM Student Paper Award.

so many professional colleagues from
around the world, participate in valuable
private meetings, hear some really out-
standing papers, and gather useful infor-
mation from other specialty areas that
they ordinarily might not encounter. The
only two exhibitors who responded pro-
vided mostly favorable comments but,
along with some informal comments from
other exhibitors, gave us several really
great ideas to improve the effectiveness of
the exhibits for next year.

Another comment we've had for sev-
eral years concerns the ability to locate
specific papers and speakers in the Final
Program. (The Schedule-at-a-Glance
shows only session and session chair.)
With nearly 300 papers to sort through, it
is certainly a problem.

We had planned to fix the matter this
year with an expanded matrix-like foldout
that would provide paper title, speaker and
authors, session, and location.
Unfortunately, we ran out of time to
develop the system this spring since we
were diverted to dealing with some unusual
and serious program issues. So, if no major
operational obstacles develop, the new
meeting plan with sessions and papers
listed should be available for the 42nd
INMM Annual Meeting.

The program issues that created such
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The INMM Distinguished Service Award for Hiromasa Nakano
was accepted by Shunji Shimoyama.

a crisis for INMM consisted of a series of
unexpected events. Following the
Technical Program Committee meeting
in March to review submitted abstracts,
there were an inordinate number of
changes by authors to their titles, the
speakers, the authors, affiliations, and
even to their abstracts that had to be
addressed before the Final Program.
(That's why this year the Final Program
bears little resemblance to the
Preliminary Program. We were not even
able to post the revised program on the
website in time so several speakers were
surprised and somewhat disturbed by
some of the drastic changes made just
prior to the meeting. For this failure on
our part, regardless of the circumstances,
we sincerely apologize.) In addition,
there were so many paper withdrawals
after the Preliminary Program was final-
ized in April (a total of 44 before we
went to press for the Final Program) that
all of our time was spent reconstructing
the technical program. (In fact, even at
the meeting, we had two program
addenda issued noting sixteen changes
and an additional twenty withdrawn
papers!) There's a lesson to be learned
here: input to the INMM Annual
Meeting Program is not a trivial matter—
it needs to be well thought-out and well

planned. Changes are
costly not only in
money, time, and
scheduling, but in the
impact on speakers
and attendees.

The creativity of
some of our session
chairs was just extraor-
dinary at times. For
example, Jack Jekowski
reports that in the ses-
sion on "Stemming
Weapons Knowledge
Proliferation" where
a paper had been
withdrawn, Steve

Mladineo, the session chair, invited the two
previous speakers (Jim Toevs and Ken
Ames) back for a panel discussion with the
attendees. The reports I get from Technical
Program Committee members who report
on session chair performance during the
meeting indicate that the chairs are doing a
very credible job.

We really read the meeting evaluation

forms and listen to all the comments
from attendees—here's a snapshot of a
few of them:

• "Provide 'cyber cafe' stands avail-
able for checking email during the
meeting." We 'II certainly look into
this possibility but the cost may be
prohibitive.

• "Too many good papers are given
in parallel sessions but can't get to
hear them." We still get comments
that there are useful papers in
parallel sessions that attendees
want to hear. Except for cloning of
individuals or videotaping these
presentations, we haven't solved
this issue yet and may never do so.
The alternative would be to elimi-
nate a lot of valuable papers that
others would want to hear. The
Annual Meeting Proceedings is
one way to get the information.
That's why we emphasize the
early submittal of papers so that

The Jtastitute of Nuclear Materials Management wishes to thank the organizations
that generously supported the events of the 41st MMM Annual Meeting through
sponsorships and advertising. We also greatly appreciate our many exhibitors.

Sponsors
APTBC-NRC, IK.
Aquila, A Canberra Company
Bttwteaven National Laboratory
Cantata laAistties, Inc..
"K3&G
NAC International
TSA Systems, Ltd, . .

Advertisers
AOTECHGorp.
Btooknaven National Laboratory
Canberra Wustefes, Inc.
RnssTbch Language Services

Exhibitors
Advantor Corp.

APTEC-NRC, toe,
Aqwfla, A Canberra Company
Bicron
BNPL Instruments
Brookhaven National Laboratory
Canberra Industries, Inc.
Constellation Technology
GE Reuter-Stokes
Hirsch Electronics
Monterey Institute
NAC International
NwcSafe
Pericin-Ebner Instruments - OKTEC
Precision Data Technology
ThermoRetec Nuclear Services
TSA Systems, Ltd,
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we can get the Proceedings to
attendees and others in a more
timely fashion. We also recognize
that the Proceedings is not the
same as a live presentation.

"Use evening sessions and
expanded poster sessions as a
possible recourse for the lack of
space in the program to accom-
modate all the papers that could
be accepted for presentation."
The expanded poster session
concept looks promising but
preliminary feedback says stay
away from evening sessions.
INMM is also considering some
other suggestions provided by
attendees.

"Need more time for questions
and discussion." That's an
acknowledged fact! INMM has
provided two meeting rooms so
that session chairs can arrange
discussion groups. INMM also
can try to leave the last 20-
minute slot in each session free
for discussion. (This reduces the
number of available slots per
session for papers from nine to
eight but may be worth it.) Some

sessions already have been struc-
tured to use the last hour (three
paper slots) for a panel discus-
sion.

For those who collect numbers, here's
the meeting statistics for this year: there were
582 total attendees plus 125 "companion
persons," 291 papers (including 15 posters
chaired by Sharon Jacobsen), and 47 ses-
sions. (For comparison, last year we had a
record 340 papers and 43 sessions.) We lim-
ited the number of papers in most sessions to
a maximum of nine to avoid information
overload and keep from extending sessions
into lunch and dinner times. We'll continue
to do that next year, too, perhaps even more
stringently. Each year, I get a few legitimate
complaints, a few goofy comments, and
many expressions of appreciation about the
meeting. The compliments (the criticism,
too) are appreciated but, in reality, the recog-
nition primarily goes to the authors and
speakers who continue to make significant
professional contributions to the interna-
tional nuclear materials management com-
munity. In support of the speakers, again this
year, were the members of the Technical
Program Committee, the INMM Executive
Committee, the exhibitors and sponsors, the
besieged session chairs, our industrious
INMM HQ staff, and Chris Hodge, the unre-

lenting registration chair, and his staff. (Chris
and staff did a super job this year.)

Our plenary speaker, Pierre Goldschmidt,
deputy director general for Safeguards at
the International Atomic Energy Agency,
was as open and forthright as could be
expected when discussing the evolution of
IAEA safeguards. He focused on the hot
topic of undeclared nuclear materials and
activities, and addressed just what could be
accomplished realistically in the turbulent
political world in which we live. Read his
speech in this issue of the Journal of
Nuclear Materials Management on page 9.
The follow-up interview, led at the INMM
Roundtable by our Technical Editor Dennis
Mangan, added some clarifying thoughts
and a sense of hope for the future. Read the
transcript of the Roundtable on page 15.
Our closing plenary session was chaired by
Jim Lemley with support from Amy
Whitworth, co-chair of the Government-
Industry Liaison Committee. It featured
General Eugene Habiger, U.S.A.F. (Ret.),
director of DOE's Office of Security and
Operations, and Dr. Michael Rosenthal,
director, Office of Multilateral Nuclear
Affairs, DOE, speaking on topics in secu-
rity and nonproliferation. (See the related
article on page 39.)

The new Community of Science data-
base for abstract submittal was inaugurated
this year as INMM went online again with
an improved website that included a revised
Call for Papers and Speakers Manual. Look
for additional information for participating in
the next Annual Meeting by late October at
the INMM website: http://www.inmm.org/
2001AnnualMeeting. Be sure you go
directly to the INMM website home page for
2001—some folks used a previous year's
abstract submittal bookmark that resulted in
some very unusual consequences.

Each year I remind potential speakers
for the next Annual Meeting to start prepar-
ing now—the deadline for abstract submit-
tal is February 1. Now's the time to plan
your own presentation for the 42nd Annual
Meeting—next spring will be too late.

JNMM Fall 2000



The Distinguished Service Award was
presented to Marc Cuypers.

Please do us all a favor: If you are not
serious about presenting a paper, do not
have the funding or management support
or have little chance of getting such sup-
port, or have conflicting schedules or any
other significant uncertainty, please think
very carefully before submitting an
abstract for consideration.

Annually, several INMM meeting par-
ticipants suggest special topical sessions
of interest for the Annual Meeting. These
special sessions need to be planned care-
fully and submitted in final form by
February 1, 2001, for consideration and
review by the Technical Program
Committee. If you would like to arrange a
special topical session I need to hear from
you very soon so that we can reserve
space in the program for you. Start now!

Once again this year there was some
time to relax from the intensive program
of presentations, private meetings, and
committee meetings. The President's
Reception was very well attended. It's a
good opportunity to see familiar col-
leagues and meet new ones. We even got
comments that ninety minutes was not
enough time to meet and greet all the col-
leagues and acquaintances that were
there. We also had a nice reception for
new members on Monday, July 17, and,
of course, the Awards Banquet on July 18
that Awards Chair Yvonne Ferris man-
aged well even without a full comple-

ment of plaques—remember they never
arrived. (Some of us even had an extra
treat after the banquet to run next door to
hear the ageless Pete Fountain play some
real New Orleans jazz.) Two new INMM
fellows were named at the banquet. They
are Jim Tape and John Arendt.

The Proceedings of the INMM Annual
Meeting is an integral part of INMM's
legacy as a contribution to the knowledge
base and as an historical event. INMM
feels strongly that all presentations should
be recorded in the Proceedings. We con-
tinue to say: If it's significant enough to
present, then it's significant enough to be
published. INMM plans for the distribu-
tion the Proceedings of this meeting on
CD by early fall. The Institute, however,
cannot start the production of the
Proceedings without all the papers in hand
to collate, index, paginate, insert graphics,
and send off to the publishers. The
response by many authors to our request to
submit the final papers for publication by
July 7 was adequate. We gave extensions
to those who requested them based on
legitimate reasons, and of course, to the
Los Alamos contingent who suffered great
personal privation and extensive delays in
their work schedules during the late spring
fires around their site and homes.
Nevertheless, there were too many authors

who had not submitted their paper by
close of the Annual Meeting.

Remember, authors agreed to submit
a final paper on time if their paper was
accepted for presentation at the Annual
Meeting. Those who don't want to pre-
pare a written paper should not commit
to presenting a paper either. INMM will
continue to post publicly the names of
those who don't meet their commitment
and will look for ways, perhaps drastic
ones, to resolve this serious dilemma.

INMM always starts planning for the
next Annual Meeting even while the cur-
rent one is in process. What's happening
next year? Come to the 42nd INMM
Annual Meeting at the Renaissance
Esmeralda Resort, Indian Wells,
California, July 15-19, 2001, and see for
yourself. (It's hot but dry there, folks!)
Bring your golf clubs, running shoes, lap-
tops, beer mugs, and be prepared for a few
very pleasant surprises. (No hints—you
must come to find out what they are.) Tell
your friends and colleagues; bring your
boss! Remember it's your meeting—
make it a success by your presence!

See you sooner than you could imagine.
Charles E. Pietri, Chair
INMM Technical Program Committee
Annual Meeting
Western Springs, Illinois, U.S.A.

IfoMiB&iiifct-V*-- &?•>**
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INMM NEWS

The Awards Banquet at the 41st INMM Annual Meeting was a great
time for all. The "interactive" DJ led several women decked out in
feather boas and Mardi Gras beads in a rendition of Aretha
Franklin's song "Respect."

Not to be outdone by the women, JNMM Associate Editor, Packaging
and Transportation, Gotthard Stein (left) and fellow INMM members
led the crowd in a version of the Village People's "YMCA " at the
Awards Banquet at the 41st INMM Annual Meeting.

INMM Past President Debbie Dickman and husband Jim smile for the
camera at the Awards Banquet.

Newly named Fellow James Tape and wife Ginny at the Awards
Banquet at the 41st Annual Meeting.

JNMM Technical Editor Dennis Mangan enjoys the Golf Outing in
the hot sun on Sunday, July 15, at the 41st Annual Meeting.

Exhibitor and INMM Member Linda Swago ofNAC International
and Joe Stainback ofBWX Technologies, on the golf course at the
Golf Outing.
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TECHNICAL EDITOR'S NOTE

Annual Meeting Wrap-Up, New Section Highlight Fall Issue

I hope you enjoy
the fall issues of
the Journal as
much as I do.
The Annual
Meeting of the
Institute is the
highlight of our
year, and this fall
issue, as in the

past, features the highlights of the
Annual Meeting.

Technical Program Chair Charles
Pietri has provided an excellent summary
document of the meeting. As you will
read, it was a wonderful and informative
meeting. Pierre Goldschmidt, deputy
director general, safeguards, of the
International Atomic Energy Agency, was
our plenary speaker, and in this issue you
will find his written text of his speeech,
IAEA Safeguards: Evolution or
Revolution? Goldschmidt was interviewed
by Journal editors and INMM leadership
after the plenary session in the 15th annual
Safeguards Rountable. Both of these arti-
cles are well worth reading. Goldschmidt
was a very impressive person to interview.
I believe you will find his answers to some
tough questions very interesting.

In this issue you'll also find the two
papers presented at the closing
plenary. Security and International
Collaboration—A Proper Balance is by
General Eugene Habiger, director of
DOE's Office of Security and
Emergency Operations. In it, Habiger
addresses a serious issue facing the
Department of Energy and its national
laboratories. The 2000 NPT Review
Conference: An Assessment is by
Michael Rosenthal. He provides an
excellent review of the April 2000 NPT
Review Conference.

Also in this issue is an article by
Owen B. Johnson, director of DOE's
Office of Safeguards and Security,
Security and ,Nonproliferation: The
Interface, that discusses his office's sup-

port to various nonproliferation initia-
tives that are under negotiations.

Rudolf Avenhaus of the Universitat
der Bundeswehr Muchen and Mort
Canty of Forschungszentrum Juelich
GmbH, in their paper, Multi-Level
Variable Sampling in the Attribute Mode,
explore the optimum sampling that an
inspector should choose to determine the
bias defects and gross defects during a
limited time inspection.

Phillipe Revel of Framatome in Paris
is author of a paper, Dry Interim Storage
Facility for Spent Fuel Assemblies from
Chernobyl Nuclear Power Plant, which
was presented at the INMM Spent Fuel
Seminar in January 2000. Revel dis-
cusses the efforts needed to design and
construct a facility for dry processing
and interim storage of some 25,000 spent
fuel assemblies from Chernobyl.

Also in this issue, look for Member
News, a new feature from the INMM
Membership Committee, headed by
Nancy Jo Nicholas of Los Alamos
National Laboratory. In Member News,
we'll highlight the careers and achieve-
ments of INMM members.

Finally, two new chapters were
admitted to INMM at the Annual
Meeting. Outgoing INMM President
Debbie Dickman writes about the new
Urals and Ukraine chapters.

This issue is getting close to a dream
that I have. At each of the three
Executive Committee meetings of the
Institute (one in the Fall, one in the
Spring, and one at the Annual Meeting in
the Summer), each of the committees
chairs, be it technical division chairs,
chapter chairs, or standing committee
chairs, are to report on the activities of
their respective committees. Since these
reports give insight into the happenings
of the Institute, it is my desire to publish
all their reports in the Journal immedi-
ately following the Executive Committee
meeting. In this issue, we come close. I
personally want to thank all the chairs

who contributed.
Finally, the peer review process is

ready to be implemented. I met with the
associate editors at the Annual Meeting,
and the process for the review was
established. Steve Dupree of Sandia
National Laboratories, who is our assis-
tant technical editor, has agreed to lead
the peer review process. The appropriate
associate editor will be responsible for
identifying the reviewers. An electronic
form has been developed for the review-
ers that we believe will allow for an easy
interface with authors. In the next issue
we will have an article on the peer
review process.

As usual, should you have any com-
ments, please feel free to contact me.
Dennis L. Mangan
JNMM Technical Editor
Sandia National Laboratories
Albuquerque, NM, U.S.A.
Phone: 505/845-8710
Fax: 505/844-6067
E-mail: dlmanga@sandia.gov

In Memoriam
The Institute of Nuclear Materials

Management has learned that Roy
Cardwell, long-time member of
INMM, a past president, a winner of
the INMM Meritorious Service
Award, an INMM Fellow, and chair
of the constitution and bylaws com-
mittee, died Thursday, September 7.
An article on Roy's accomplishments
and contributions will appear in the
Winter 2001 issue of JNMM.
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IAEA Safeguards:
Evolution or Revolution?

41st INMM Annual Meeting
New Orleans, Louisiana U.S.A.

July 17, 2000

Pierre Goldschmidt
Deputy Director General

Head, Department of Safeguards
International Atomic Energy Agency

Vienna, Austria

I am especially pleased to talk to you about the evolution of
Agency safeguards—a more than forty-year long endeavor that,
despite some setbacks, has been effective in verifying states'
nuclear nonproliferation commitments. Since the first Agency
inspection in 1962 to verify the design of a small research reactor
in Norway, the system has developed to a point at which, as of
today, 140 states have safeguards agreements in force with the
Agency, with nearly 900 facilities and approximately 110,000 sig-
nificant quantities of nuclear material under Agency safeguards.

Within this context, I wish to explore with you the hypothe-
sis that the introduction of this international verification regime
has sparked a revolution in that states have become increasingly
willing to reduce their sovereignty in exchange for the greater
benefit of world security. Admittedly, the transformation of
these nonproliferation commitments into practical realities often
has been disappointingly slow. Nevertheless, when viewed from
the longer-term perspective of more than four decades of
Agency safeguards, there have been major advances in world
nuclear security.

I therefore invite you to join me in considering the evolution
of the Agency safeguards system for verifying nonproliferation
commitments and, more recently, for supporting verification ini-
tiatives for nuclear disarmament.

The principle of international verification of states' commit-
ments to abide by the terms of agreements and not to engage in
violations thereof is a post-Second World War novelty. The ini-
tial call for international verification can be traced to increasing
awareness of the benefits of peaceful nuclear energy use and the
dangers inherent in its misuse, as witnessed by Hiroshima and
Nagasaki. As more and more states started to develop nuclear
capability, the fear was that, unless strictly monitored, interna-

tional nuclear trade could lead to horizontal proliferation of
nuclear weapons.

This fear prompted the development of the 1946 Baruch
Plan to bring nuclear energy under the international control of
the United Nations. Considered too visionary, the scheme was
abandoned soon thereafter. In 1953, U.S. President Eisenhower
put forward to the U.N. General Assembly less radical propos-
als, collectively called Atoms for Peace, which called for inter-
national verification of states' commitments to the peaceful use
of nationally held nuclear material and nationally controlled
nuclear facilities. All this led to the creation of the IAEA in
1957, and is reflected in its dual mandate to promote the peace-
ful uses of nuclear energy while helping to prevent the spread of
nuclear weapons. While states welcomed the newly created
Agency, there was some initial resistance to safeguards. This
could be traced to the novel component of international verifi-
cation—namely, that international inspectors would be permit-
ted to come into a state and move freely about that state's most
advanced and sensitive research and industrial activities. Some
potential recipient states were distrustful of on-site intrusive
inspections which, in their view, could threaten the confiden-
tiality of their sensitive and proprietary information.

After divisive debate, in 1961 the IAEA Board of Governors
approved the first, but incomplete, set of safeguards measures that
limited safeguards to small reactors and placed certain constraints
on inspections and on inspectors. During the late 1960s, as polit-
ical relations between the United States and the (then) Soviet
Union improved, the way opened for the Agency to reach agree-
ment on safeguards measures covering reactors of all sizes and,
subsequently, for reprocessing plants and fuel fabrication plants.

However, the debate on how to balance the rights and obli-
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gallons of the Agency and the state relative to intrusive interna-
tional inspections was far from over. It would intensify during
the late 1960s and early 1970s with the emergence of the Treaty
on the Non-Proliferation of Nuclear Weapons and of NPT com-
prehensive safeguards.

The NPT and NPT safeguards together represent a water-
shed in that the NPT is the only global nuclear nonproliferation
treaty that obliges each non-nuclear-weapon states party to
renounce nuclear weapons and to conclude a comprehensive
safeguards agreement with the Agency. The Treaty assigns to
the Agency the responsibility for verifying that these non-
nuclear-weapon states fulfill their commitment not to use their
nuclear activities for explosive purposes.

By the mid-1970s, the major industrialized non-nuclear-
weapon states had joined the NPT, thereby undertaking to
accept safeguards on all of their nuclear material. The remain-
ing non-nuclear-weapon states of Western and Eastern Europe
and the Far East soon followed suit. This process continued
throughout the 1980s and early 1990s, with the result that, as of
today, 187 non-nuclear-weapon states have acceded to the NPT,
thereby accepting the obligation to conclude comprehensive
safeguards agreements—an obligation, however, that 51 of
these states have yet to fulfill.

Document INFCIRC/153, approved by the IAEA Board of
Governors in 1971, represents an agreed upon balance between
the rights and obligations of the state and the Agency with
respect to comprehensive safeguards agreements. Under such
agreements, the Agency is obliged to ensure that all source or
special fissionable material in all peaceful nuclear activities of
the state is subject to safeguards, and that safeguards are applied
to all such material. This obligation is not limited to nuclear
material and facilities that a state actually declares but extends
to that which is required to be declared.

Likewise, the Agency's right to information and the right of
its inspectors to have access to facilities and other locations are
not limited to information, facilities, locations, or material
declared by the state. However, the Agency's right to carry out
routine inspections is limited to agreed upon strategic points
through which nuclear material is expected to flow.

In principle, access to undeclared sites or to locations sus-
pected of containing undeclared nuclear material has always been
possible under the provisions of INFCIRC/153 for special
inspections. However, in practice, these provisions have not been
interpreted by member states as an unlimited right permitting the
Agency to conduct fishing expeditions to seek out undeclared
nuclear material or activities in the absence of strong indications
as to the possible presence of such material or activities.
Accordingly, the Agency's ability to detect undeclared nuclear
material or activities in a state as a whole was seriously restricted.

Before the 1990s—particularly before Iraq and the Democratic
People's Republic of Korea (DPRK) challenged NPT safe-
guards—there were only a few occasions on which the Agency
sought to carry out special inspections to confirm the absence of
undeclared material or activities. But even then, access was sought
only at locations which the state had declared to the Agency.

In short, traditional safeguards have focused almost exclu-
sively on verifying the correctness of a state's declarations
about its nuclear material present at facilities—or, in other
words, on detecting diversion of nuclear material which the
state had declared and placed under safeguards. The architects
of traditional safeguards recognized the possibility of clandes-
tine nuclear activities. However, during this period the political
consensus had not yet developed that would permit the Agency
to have sufficient access both to the information and to locations
in a state in order to confirm the absence of undeclared nuclear
material and activities in the state as a whole.

As a storyteller, I would be remiss if I did not highlight some
of the events that prompted the Agency and its member states to
act for a stronger, more rigorous safeguards system.

In 1991, soon after the end of the Gulf War, Agency inspec-
tors discovered Iraq's extensive clandestine program for pro-
ducing nuclear weapons. One year later, Agency inspectors
encountered difficulties—that still persist—in verifying the ini-
tial report by the DPRK on its nuclear material subject to safe-
guards. On the positive side, during the early 1990s the Agency
also gained invaluable experience in verifying the initial report
on nuclear material subject to safeguards submitted by South
Africa and, at the government's request, in assessing the termi-
nation of its nuclear weapons program.

Starting in 1990, the Agency and its member states acted
jointly to pave the way for the strengthened safeguards system.
Two sets of safeguards strengthening measures would evolve.
The first set, approved in 1995, comprises measures that can be
implemented under safeguards agreements concluded along the
lines of INFCIRC/153. Also in 1995, the Board set itself the task
of securing the legal basis for applying the second set of strength-
ening measures—efforts that would culminate in the Board's
approval, in May 1997, of the Model Protocol Additional to
Safeguards Agreements (known as INFCIRC/540).

Unquestionably, the approval and the overwhelming support
expressed by states for INFCIRC/540 represents the most dra-
matic step the international nuclear community has taken since
the entry into force of the NPT and its indefinite extension in
1995. As a result, the safeguards system is changing, and is
likely to change even more over the near term, with the imple-
mentation of these protocol-related safeguards measures.

Traditional safeguards—or, in other words, nuclear material
verification activities performed at facilities—have been
strengthened. These measures continue to be the cornerstone of
the safeguards system.

In addition, under the impact of INFCIRC/540, the safe-
guards system now has the capability to assess both the correct-
ness and the completeness of a state's declarations and, accord-
ingly, whether there is an indication of undeclared nuclear activ-
ities in that state as a whole. Clearly, information is crucial for
a state safeguards assessment: the more the Agency is aware of
the nature and location of a state's nuclear and nuclear-related
activities, the more comprehensive the safeguards assessment
and the better able it is to provide credible assurance of the
absence of undeclared nuclear activities in that state as a whole.
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INFCIRC/540 provides the authority for the Agency to have
increased access to information about a state's nuclear program.
This is done in ways that reflect an agreed upon balance of
rights and obligations. Thus, for example, a state agrees to pro-
vide the information about its nuclear program and the Agency
is obliged to maintain a stringent regime to ensure effective pro-
tection against disclosure of all commercial, technological, and
industrial secrets coming to its knowledge.

INFCIRC/540 also provides the authority for broader IAEA
inspector access to relevant locations in a state through the
mechanism of complementary access. For states with additional
protocols in force concluded on the basis of INFCIRC/540, the
Agency may request complementary access for any of the fol-
lowing purposes: (a) to assure the absence of undeclared
nuclear material and activities; (b) to resolve a question relating
to the correctness and completeness of the information submit-
ted by the state or to resolve an inconsistency relating to that
information; and (c) to confirm, for safeguards purposes, the
state's declaration of the decommissioned status of a facility or
of a location outside a facility where nuclear material was cus-
tomarily used.

Agency guidelines are in place for the selection of locations
and places to access, according to the type of undeclared
nuclear activities that could be supported, thereby ensuring that
complementary access is implemented in an efficient, techni-
cally effective and non-discriminatory manner. Since late 1997,
the Agency has performed complementary access in three states
(Australia, Japan, and Uzbekistan), and has reported to these
states on the activities performed. For both the Agency and the
states involved, this experience has proved invaluable, serving
to dispel any lingering doubts that Agency inspections can—
and will—take place in a state anywhere, anytime.

At this point, it is important to underscore that restrictions
on how the Agency can conduct complementary access will
impact on its effectiveness and efficiency. Considerably more
time and effort will be needed to build the case for allowing the
Agency to perform complementary access at a non-nuclear
location or place, than if it had access anywhere, anytime. The
necessary surprise potential is therefore diminished.

Comparatively speaking, the Agency's complementary
access rights are more restrictive than the access rights in Iraq
granted to the Agency under the U.N. Security Council
Resolutions—access rights which the international community
has deemed necessary for assurance that there are no unde-
clared nuclear activities taking place in Iraq.

Let me turn now to our most recent and ambitious effort: inte-
grated safeguards, a term referring to the optimal combination of
all safeguards measures available under comprehensive safeguards
agreements and additional protocols in order to meet safeguards
objectives with maximum effectiveness and cost efficiency.

When fully implemented in a state, the measures provided by
a comprehensive safeguards agreement and an additional proto-
col will enable the Agency to draw safeguards conclusions about
the non-diversion of declared nuclear material and the absence of
undeclared nuclear material and activities in the state as a whole.

The Agency's ability to draw a positive conclusion about the
absence of undeclared activities, particularly about the absence of
activities related to enrichment and reprocessing, may lead, over
time, to a reduction in the current nuclear material verification
effort, particularly for less sensitive nuclear material, and a cor-
responding reduction in the Agency's inspection costs associated
with nuclear material verification.

Since late 1998, the Agency has been working to develop
and implement integrated safeguards. The main thrust of the
work to date has been on specifying: (a) how a conclusion of the
absence of undeclared nuclear material and activities in a state
can be drawn and maintained; and (b) having drawn this con-
clusion, what measures would then be appropriate to apply to
declared nuclear material in specific types of facilities so that
the Agency can continue to be able to draw a conclusion of the
non-diversion of such material.

The full potential of the strengthened safeguards system can
be realized only when there is universal adherence to the pro-
visions of INFCIRC/540. In May 1997, when the Board of
Governors approved the Model Additional Protocol, there was
no shortage of supporting statements by member states. Against
this background, it is disappointing that so many states have
been slow in matching their words with deeds. Indeed, more
than three years have passed since INFCIRC/540 was approved,
and, as of July 2000, additional protocols for only 54 states have
been approved by the Board of Governors. Of this total, only 14
are in force and one is being implemented provisionally pend-
ing entry into force.

By way of comparison, the Comprehensive Test Ban Treaty,
approved by the U.N. General Assembly in September 1996,
has been signed (to date) by 155 states and ratified by 56 states.
Seemingly, the CTBT has been perceived to be politically
attractive, which has resulted in a conceited and coordinated
effort for universal and early adherence to the Treaty. It is unfor-
tunate that many states have yet to appreciate the fundamental
importance of INFCIRC/540 from a non-proliferation perspec-
tive. After all, how many states have significant nuclear activi-
ties versus how many states are likely to test nuclear weapons?
One lesson to be learned from comparing the history of
INFCIRC/540 to that of the CTBT is the fact that influential
states have actively campaigned bilaterally in capitals for early
CTBT signature and ratification.

During the 2000 NPT Review Conference, IAEA Director
General Mohamed ElBaradei urged all non-nuclear-weapon
states party to the NPT to conclude additional protocols to their
safeguards agreements at the earliest possible date, to enable the
Agency to discharge fully its responsibilities under the Treaty.
The final document emerging from this Conference under-
scored the importance of concluding and implementing addi-
tional protocols. Clearly, the IAEA Secretariat stands ready to
help in the process.

I have tried to give you a picture of where the Agency safe-
guards system now stands and where it is heading. The chal-
lenges we face are not only political and technological, but also
extend to the financial area. We are committed to do more, do
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better and, at the same time, to maintain cost neutrality.
Clearly, we are doing more. Since 1997, our number one pri-

ority has been to create the conceptual framework for implement-
ing activities under the Model Additional Protocol, and we have
spent considerable effort on this endeavor. For example, in addi-
tion to the work associated with complementary access, we are
now regularly performing safeguards evaluations of states' nuclear
and nuclear-related activities. We have established an Information
Review Committee to review these evaluation findings, as part of
the process of drawing safeguards conclusions. Also, more than a
dozen training courses on strengthened safeguards have been held
for our inspectors and for member states personnel.

Further, the verification of nuclear material, primarily
through on-site inspection, remains a key element of Agency
safeguards, with the continuous need for staff, equipment and
travel funds. The number of facilities and the amount of mate-
rial under safeguards continue to grow. New tasks have
emerged, such as verification of fresh MOX fuel and the trans-
fer of spent fuel to long-term dry storage. And we are develop-
ing, testing and progressively using new digital equipment with
unattended and remote monitoring capabilities.

We also continue to look for improvements that will allow
us to do our work better. For example, we are working to
improve inspection goal attainment, mainly through enhanced
technology and equipment use.

However, these technological improvements are costly.
Certainly, our effectiveness will be improved, but it remains to
be demonstrated whether these technological improvements
will, in the longer term, also bring cost savings.

Turning now to the challenge of maintaining cost neutrality,
let me explain what I mean by cost neutrality. The Agency's
budget for safeguards has been practically frozen for over a
decade as a result of a policy of zero-real-growth. Thus, while
our regular budget for safeguards has remained at around $82
million per year for the last several years, our expenditure has
averaged about $95 million per year. This $95 million level is
what is meant by cost neutrality. However, it is important to
point out that this level does not include the costs associated
with new, major projects such as the Rokkasho reprocessing
plant in Japan.

The shortfall in regular budget funds has inevitably led to an
increasing reliance on extrabudgetary funding. Voluntary con-
tributions are currently projected to reach 20 percent of the safe-
guards program costs by the year 2001. In view of the uncer-
tainties surrounding the receipt, timing and amount of extra-
budgetary resources, this reliance is unsound. It inhibits good
managerial planning and makes it difficult for the Agency to
fulfill its mandate effectively and efficiently.

I have urged—and will continue to urge—member states to
provide us with the minimum financial resources necessary to
do the job that they themselves have commissioned us to do. At
stake is nothing less than world security. To put things in per-
spective, I note that, in 1991, during the war in Iraq, the amount
of money that was spent over a couple of months represents
1,000 years of our annual budget.

I have spoken at length on the NPT as the core of the inter-
national nonproliferation regime. As you are aware, the NPT
singles out the five states that had tested a nuclear weapon or
other explosive device by the time the Treaty was concluded. In
return for the nonproliferation undertakings of all other NPT
parties, these five nuclear-weapon states committed themselves
not to assist other states in acquiring nuclear weapons and to
work towards the early cessation of the nuclear arms race and
towards nuclear disarmament.

The NPT was extended indefinitely in 1995, with the under-
standing that these nuclear-weapon states would work more in
earnest to eliminate all nuclear weapons. However, in the ensu-
ing five-year period limited progress was made. Non-nuclear-
weapon states have criticized the slow pace of progress, but the
task is monumental. Nevertheless, at the 2000 NPT Review
Conference these five nuclear-weapon states reaffirmed their
commitment to work towards that goal.

There is no prescription embodied in the NPT as to how
nuclear disarmament is to proceed. While there is reference to
strict and effective international control, there is no mention of
what is to be controlled or of how the international dimension
of that control would be realized.

Nuclear disarmament agreements achieved to date—
namely, between the Russian Federation and the United
States—have been bilateral in nature, as have been the associ-
ated verification mechanisms. Nevertheless, effective interna-
tional verification is fundamental to permanent nuclear disar-
mament. Since the 1995 Review and Extension Conference,
international expectations have been high, as the non-nuclear-
weapon states grow increasingly restive.

Obviously, each state possessing nuclear weapons is free to
take unilateral actions to reduce or to eliminate its nuclear arsenal.
The United States and the Russian Federation have eliminated
intermediate range nuclear missiles through bilateral verification,
and the two strategic arms reduction treaties are eliminating thou-
sands of strategic weapon delivery systems and tens of thousands
of warheads. A further strategic arms reduction treaty (START IE)
is now under discussion in the Russian Federation and the United
States. Despite these developments, true multilateral nuclear dis-
armament negotiations have not yet occurred.

While the Agency has had limited experience in verifying
nuclear disarmament, with the notable exception of South Africa,
it has more than four decades of experience in verifying States'
non-proliferation commitments. These experiences have instilled
confidence that the Agency verification expertise could further
support the non-proliferation regime, particularly the recent ini-
tiatives for the international verification of nuclear disarmament.

Both the Declaration of Principles and Objectives of the
1995 NPT Review and Extension Conference and the Final
Document of the 2000 NPT Review Conference emphasized a
step-by-step approach to the eventual elimination of nuclear
weapons. Three such steps could be anticipated. In certain
areas, initial efforts have already begun. These steps are: (1)
verifying weapon-origin and other fissile material specified by
a state as released from its defense program (excess fissile
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material); (2) banning the production of fissile materials for use
in nuclear weapons or other nuclear explosive devices; and (3)
reconciling the amount of fissile material produced for military
applications.

Step 1: Verifying Weapon-Origin and Other Excess
Fissile Material
Placing the fissile materials identified by nuclear-weapon states
as being excess to their military requirements under an appro-
priate international verification regime would ensure that those
materials remain irreversibly removed from nuclear weapons or
other nuclear explosive devices, or from military applications.
Under the Trilateral Initiative, the Russian Federation, the
United States, and the Agency are, for example, creating an
Agency verification regime appropriate for weapon-origin and
other excess fissile material. The expectation is that this regime
could provide a framework for verifying excess fissile material
in all states possessing nuclear weapons.

Work under the Trilateral Initiative is well along. A model
verification agreement should, in the not too distant future, be
completed for presentation to the IAEA Board of Governors,
together with an estimate of the costs associated with the veri-
fication of the storage and disposition of excess plutonium and
highly enriched uranium in the Russian Federation and the
United States, out to 2010, and proposals for funding the verifi-
cation regime.

The Trilateral Initiative should result in the first Agency ver-
ification regime designed for disarmament purposes. As it is
presently being worked out, such a regime would include pro-
visions for verifying classified forms of fissile materials, includ-
ing nuclear weapon components, to allow the verification activ-
ities to commence much earlier than would otherwise be the
case. The schedule of activities is intense. Twenty meetings
have been held on various legal, technical, and financial aspects
of the Initiative since December 1999, and a further twenty
meetings are foreseen before the end of 2000.

Step 2: Banning the Production of Fissile Materials
For Use in Nuclear Weapons or Other Nuclear
Explosive Devices
Verifying nuclear material declared excess to states' military
requirements is not sufficient for achieving nuclear disarmament
and preventing future arms races'. A treaty banning the production
of fissile materials for use in nuclear weapons or other nuclear
explosive devices would be a further step on the road to nuclear
disarmament, capping the ability of states to produce nuclear
material for weapons. International verification would have to
cover existing production facilities within such states, and to pro-
vide assurance against clandestine production operations.

The Conference on Disarmament has yet to begin serious
negotiation of a Fissile Material Cut-off Treaty; however,
because of the complexity of many of the attendant issues and
the linkage of an FMCT to other disarmament issues, most
observers anticipate protracted negotiations. Nevertheless, such
a treaty is essential if international control of fissile materials

useful for nuclear weapons is to be a key element for the verifi-
cation of nuclear disarmament. In 1998, the U.N. General
Assembly requested the Agency to provide assistance in rela-
tion to the negotiation of the verification system for an FMCT,
as required, and the IAEA Director General has offered such
assistance as may be requested by the Conference on
Disarmament, once the negotiations get underway.

Step 3: Reconciling the Amount of Fissile Material
Produced For Military Applications
Assuming that the Trilateral Initiative leads to the envisaged
verification regime and that the FMCT is concluded and enters
into force, then the remaining control on fissile material as an
instrument for the verification of nuclear disarmament would be
reconciling the total amount of fissile material produced by or
otherwise acquired by all relevant states. The question here is
what has happened to such material: how much was exported,
how much was expended in nuclear tests, how much was used
as reactor fuel, and how much is left?

Considering the secrecy associated with the composition of
individual weapons and the makeup of a state's nuclear arsenal,
progress in this area is likely to be extremely slow.

In closing, it is well worth remembering that, over the past
four decades, we have come a long way in translating into prac-
tical realities the principle of international verification of states'
nonproliferation commitments. The question addressed by inter-
national and constitutional lawyers is the extent to which states
are prepared to relinquish elements of their sovereign rights and
to commit to binding undertakings embodied in treaties and con-
ventions, in return for the collective security resulting if all, or
nearly all, states sign on. On a subject like this, there is of course
no unanimity. But I tend to be cautiously optimistic considering
the increasing acceptance by states of such binding commitments
with international verification as a consequence.

Related and unrelated developments point in this direction:
the entry into force of the Chemical Weapons Convention, for
example, provides, not unlike the NPT, for controls on certain
imports and exports of chemicals and for intrusive inspections in
states. The CTBT also includes provisions for inspections in the
event a test is suspected. In the broader sense, states are demon-
strating their willingness to relinquish sovereign rights in relation
to the pursuit of war crimes and the outlawing of child labor.

Nevertheless, the final objective of eliminating all nuclear
weapons will only be realized if all states commit to that goal
and work to prevent further proliferation, to prevent illicit traf-
ficking in nuclear materials, and to eliminate the eight existing
nuclear weapons arsenals. The evolution in that direction, over
almost five decades, is encouraging, but fragile.

The Agency safeguards system is not perfect; it never will
be. As I have tried to show, we have made major strides in
strengthening the system in order to cope with the threat of
clandestine nuclear programs. We appreciate that the costs of
verification are a burden to member states, although the bene-
fits of effective verification to prevent proliferation of nuclear
weapons far exceed the levies placed on these states.
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The Agency will continue to work toward increased effec-
tiveness and efficiency of its safeguards operations. But it is now
for states to demonstrate their practical support by signing and
bringing into force their additional protocols and by providing
the Agency with sufficient financial and human resources to do
the work which they themselves have asked us to do.

In the grander scheme, the NPT regime might not be perfect,
but no effort should be spared in supporting the principles and
objectives contained in its articles.

If, at the time of the 2005 NPT Review Conference: (a) the
vast majority of non-nuclear-weapon states have ratified addi-
tional protocols to their comprehensive safeguards agreements;
(b) both the Trilateral Initiative and the FMCT are in force; and
(c) there are significant reductions in nuclear weapons arsenals,
then we will have witnessed a revolutionary accomplishment in
world nuclear security.

Those are our goals and I hope that each of you will join me
and my colleagues in this effort.

Pierre Goldschmidt has been deputy director general of the
International Atomic Energy Agency since May 1999.
Previously, he served as general manger of SYNATOM from
1987 until 1999. Since 1978, he has been a member of the
Advisory Committee of the EURATOM Supply Agency. Since
the end of 1997 he has been chairman of the Organization des
Producteurs d'Energie Nucleaire in France.

Goldschmidt studied electro-mechanical engineering at the
University of Brussels in Belgium and nuclear engineering at
the University of California Berkeley, in the United States. He
graduated with a Ph.D. in Applied Sciences from the University
of Brussels. In 1979, he was awarded a diploma in marketing
and management from the Ecole de Commerce Solvay.

In 1971 he joined Electrobel Engineering in Belgium as
engineer and then chief engineer. In 1977 he joined SYNATOM,
the company responsible for the fuel supply and spent fuel man-
agement of the seven Belgian nuclear plants meeting about 60
percent of the country's electricity demand.
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Representatives of the INMM Executive
Committee and technical divisions met
during the 41st INMM Annual Meeting
to interview Pierre Goldschmidt, open-
ing plenary speaker, at the 15th Annual
INMM Roundtable.

Goldschmidt has been deputy director
general for Safeguards at the International
Atomic Energy Agency since May 1999.
Previously, he served as general manger
ofSYNATOMfrom 1987 until 1999. Since
1978, he had been a member of the
Advisory Committee of the EURATOM
Supply Agency and chairman from 1981 to
1985. He had been chairman of the
Uranium Institute in London from 1992 to
1993 and since the end of 1997 chairman
of the Organisation des Producteurs
d'Energie Nucleaire in France.

Goldschmidt studied electro-mechan-
ical engineering at the University of
Brussels in Belgium and nuclear engi-
neering at the University of California
Berkeley, in the United States. He gradu-
ated with a Ph.D. in applied sciences
from the University of Brussels. In 1979,
he was awarded a diploma in marketing
and management from the Ecole de
Commerce Solvay.

In 1971, he joined Electrobel
Engineering in Belgium as engineer
and then chief engineer. In 1977, he
joined SYNATOM, the company
responsible for the fuel supply and
spent fuel management of the seven
Belgian nuclear plants meeting about
60 percent of the country's electricity
demand.

Gotthard Stein: First of all, I very much
appreciate your presentation this morning
especially the last part, where you offer
some perspectives on where the Agency
can be involved in the future. My com-
ment deals with this part of your presen-
tation. You mentioned international verifi-
cation in connection with the Trilateral
Initiative. I think a problem might evolve,
if one is concerned with the Trilateral
Initiative and international verification,
because the Agency was always involved
in implementing and applying safeguards.
In my understanding, Agency safeguards
has a very successful history and therefore
it seems very important not to change this
terminology. It is obvious that safeguards
has to be adapted to the special situation
of the Trilateral Initiative. But the new
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verification system
for the Trilateral
Initiative should still
be understood as a
safeguards system.
You also mentioned
in your presentation
that we should aim for the elimination of
all nuclear weapons. For reaching and
guaranteeing this demanding goal, we
need a universal safeguards system,
which must take into account the
new technical and political boundary con-
ditions. For instance, if you are dealing
with the specific problem of safeguarding
pits, you cannot solve this problem in
applying measures taken from the classi-
cal system. Take the Fissile Material
Cutoff Treaty as another example. Also
there is a need for an adaptation of the
classical safeguards system, but it should
still be safeguards.

My other comment is related to
research and development. I didn't hear
anything on this topic in your speech this
morning. But I am convinced that
research is a very important pillar for
implementing effective and efficient
safeguards. As an example I would like
to mention the information barrier to
protect know-how related to sensitive
material and equipment during inspec-
tions. For all those fields intensive
research and development is needed
especially under the Member States'
Support Programs.

Pierre Goldschmidt:
It's true that we are
not currently using
the word safeguards
in the context of the
Trilateral Initiative.
Not yet knowing what
the precise nature of the verification
arrangements to be worked out is, we are
referring to "appropriate verification." I
think it is important to use different
terms so as not to create any impression

that we are going to apply the full range
of INFCIRC/153-type safeguards meas-
ures in nuclear weapons states. One day,
yes, when there will be no nuclear
weapons arsenals left, then it might well
be that we will apply the same compre-
hensive safeguards system all over the
world. Today it would not be realistic.
Exactly how appropriate verification will
look under the Trilateral Initiative, we
don't know today. But we should know
in the very near future.

As you are aware, we will have to
deal with components of nuclear
weapons, because there is a wish not to
delay the international verification
process until such time as the relevant
nuclear weapons materials are in
declassified form. In order to protect the
classified information relevant to cer-
tain nuclear weapons materials and
components, we are devising attribute-
type measurements that would enable
us to identify quantities and material
types and to ensure that it is indeed
nuclear weapons material. It might
sound modest, but I think it would be a
major step forward if that were done
under an international verification
regime. But this would clearly not be
safeguards as we apply them in non-
nuclear weapons states.

Stein: I agree completely, but I am look-
ing from a different viewpoint at the
problem. As I said there are different
technical boundary conditions, so that
you may never apply classical account-
ancy for some specific categories of
material in connection with the Trilateral
Initiative, because you cannot release rel-
evant sensitive information. So you need
a technical adaptation to a specific safe-
guards problem. So the difference in
applying safeguards in connection with
the Trilateral Initiative is related to a
technical problem and not to the specific
situation of safeguards in nuclear
weapon states.

Goldschmidt: Well, I think this is essen-
tially a question of semantics.

Stein: Yes, it is also a semantic point, but
looking to the future we have to take into
account also psychological and political
aspects. I think it is very important to
bring to people the message that materi-
als coming from disarmament are under
optimal and appropriate safeguards. We
should avoid creating the new terminol-
ogy of "safeguards light."

Goldschmidt: I'm not sure many peo-
ple would automatically see the kind of
difference between "safeguards" and
"verification." I can assure you that it is
the wish of the Secretariat that the veri-
fication mechanism be irreversible. But,
in the end, it will depend on what each
of the two countries are prepared to
accept and whether the best we can
achieve will be endorsed by our member
states. I cannot prejudge. The intent is to
make sure this material cannot be used
again for weapons purposes. When
weapons-origin plutonium becomes
irradiated MOX fuel, then it's like nor-
mal commercial spent fuel. When it's
immobilized, it should also be declassi-
fied. So at these stages we could, for
example, apply traditional safeguards
measures. Whether that would be the
best use of Agency resources is, of
course, a different issue.

Dennis Mangan: I
think it was Bruno
Pellaud, when the
Trilateral Initiative
was first announced by
the Director General,
the Secretary of
Energy, and the Minister of Minatom,
whose comment was "This is not Article
III of the NPT, therefore it's not safe-
guards. This is Article VI which is arms
control, dismantlement, disarmament,
therefore we'll call it verification." And I
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think he did that just to keep them sepa-
rate, as Pierre said initially, until the
lawyers figure out exactly what the
words mean.

Goldschmidt: To go back to Gotthard's
second comment, research and develop-
ment is extremely important, of course.
A lot has been done and is being carried
out under the Trilateral Initiative because
this is a completely new area—for exam-
ple, this attribute verification to make
sure that we know the type and amount
of material present in items subject to
verification without any risk that our
inspectors would have access to classi-
fied information. A lot of progress has
been achieved and we're quite optimistic
about it. Thus, R&D is clearly needed in
this field. I don't know if you had some-
thing broader in mind, Gotthard, than the
Trilateral Initiative. Of course we have
R&D continually supporting safeguards.
We rely heavily, as you all know, on
Member State Support Programs for that,
especially the United States, because we
cannot conduct R&D ourselves.

James Lemley: Has
the Agency discussed
the possibility of dis-
seminating weapons-
relevant information
as part of the inspec-
tion process? Does
this worry the Agency? Is it going to com-
plicate your problem? Will you be able to
do your job? Or is there a danger that this
will actually spread information and hin-
der the verification process by spreading
information that is helpful somehow in
building weapons?

Goldschmidt: Under the Trilateral
Initiative?

Lemley: Under whatever you perceive
coming down the line, something that
would involve the Agency.

Goldschmidt: I think that preventing the
kind of dissemination that you have
referred to is a major concern of all parties
involved in the Trilateral Initiative.
Clearly the level of protection that is
being developed to make sure our inspec-
tors do not gain access to any classified
information is considerable. It is a com-
plicated matter because, if you push the
level of protection too far, it is question-
able what the verification measurements
can still guarantee. However, progress has
been achieved. Degrees of sensitivity on
this issue can sometimes be different for
the United States and for Russia. For
instance, concern about knowing the pre-
cise isotopic composition of plutonium is
higher on the Russian side. We have to
take that into account.

Lemley: So basically you're saying this
is a problem that should be left to the two
states to solve and the Agency can per-
haps work with whatever solution they
come up with.

Goldschmidt: The key point is that the
Agency would be very concerned if we
thought that our inspectors could have
access to classified nuclear weapons
related information. But I'm pretty confi-
dent that this is not going to be the case.

Scott Vance: In the
United States we've
been in the process
of designing a repos-
itory since the 1970s.
Several times the
IAEA has been asked
to offer some guidance as to what kind of
safeguards would be appropriate, but to
this point no formal guidance from the
IAEA has been released. I'm wondering
if you can respond to why that may be
the case, why it would be difficult for the
IAEA to come up with guidelines for
implementing safeguards at a repository?
Also, respond to the thought that it

would be beneficial for the IAEA to
come up with some guidelines or poli-
cies now before the designs are finalized
so that we can be assured that it will be
incorporated into the design as opposed
to trying to back fit it later.

Goldschmidt: There has been some
work carried out on safeguards at final
repositories.

Jill Cooley: Clearly. 1
guess our familiarity
with it is through the
SAGOR Project and
the next phase of this
project, SAGOR-2.
We maintain a pres-
ence in the discussions through the support
program tasks on geological repositories.
We do have a policy paper on safeguards
for final disposal of spent fuel in geological
repositories and there are a number of tech-
nical studies in progress. I'm not quite sure
if you've been involved with this SAGOR
project because I was under the impression
that a lot of the issues you raise were being
discussed and worked on in terms of the
technical application of safeguards, includ-
ing safeguards requirements and measures
to be taken into account in the design of the
repository.

Vance: Well certainly SAGOR has
released studies that say long-term safe-
guards are necessary at a repository. That
didn't surprise anyone. What we're look-
ing for is specifics. What does the IAEA
want to be implemented at a repository?

Cooley: You mean specific safeguards,
measures, procedures, and approaches, is
that it?

Vance: Yes, certainly, and what are the
expectations? What does the IAEA want
to see in terms of long-term? Do they
want to have absolute assurance of certain
aspects of the materials placement? Or is
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it satisfactory to just say seals haven't
been broken? What is the level of security
that the IAEA expects and desires?

Cooley: I'm not familiar with the techni-
cal details of the studies. As I indicated,
we have a policy paper. It is more than
five years old and obviously in this area,
like everything, is subject to change.
Unfortunately it's the issue that we have
so many activities going on and so many
near-term needs in our development
efforts. I have to be honest and say that in
terms of prioritizing what we have to do,
geological repositories is a little further
down the line. There are issues we have
to discuss. We recognize the need to set
some priorities on these tasks.

Goldschmidt: There is indeed some
pressure from outside the Agency for us
to look into those questions. In non-
nuclear weapons states, traditional safe-
guards would be applied to the material
before it gets to the final repository. So
the real question is whether and at what
point the application of safeguards
should be discontinued. One possible
answer could be: when the repository is
back-filled, after which it would be
appropriate to use other types of verifica-
tion—that use seismic detectors and
satellite imagery—to make sure there is
no undeclared attempt to have access to
the repository. But it's true that, with the
limited human and financial resources
that we have, developing safeguards for
geologic repositories is not high on our
priority list. I would like to be able to
devote more effort to it. When I was
working in industry, I was really hoping
that the IAEA would come with policies
regarding the specific safeguards meas-
ures that would be applied to our final
repository with regard to spent fuel or to
high-active waste, for instance. Would
one apply the same type of safeguards
measures or not? How much cheaper or
more expensive would different meas-

ures be? Questions such as these are very
important to the industry. However, for
the time being back-filled repositories
seem so far away that, as Jill said, it's not
very high on the Department of
Safeguards' priority list. That's unfortu-
nate, but our resources are limited.

Cathy Key: Along
those same areas, I
know in Oak Ridge
we have a vault of
materials that's under
IAEA safeguards.
Over and above the
IAEA systems and tamper indicating
devices that are there, many different
technologies have been tested for material
control and surveillance. These different
technologies range from some that would
give you constant weight and assay of the
material in the containers within the vault
up to remote monitoring with TVs, et
cetera. Has the IAEA looked deeply into
these options? Are they really being con-
sidered later for safeguards? Is the intent
to cut back on the actual inspections once
we find the technology that is acceptable
to the IAEA?

Goldschmidt: I'm not aware, honestly,
of what you are doing in this field in Oak
Ridge, but any project that you have that
would come to any type of meaningful
conclusion or preference could be very
useful to us. We would welcome that.
Clearly if we can find solutions.that are
effective and less costly, they would be in
everyone's interest. We would be more
than happy to study your test results, but
the resources available for such work are
extremely limited. You have to realize it's
not a joke when we say we have scarce
resources. More and more, we'll have to
prioritize and say "Sorry, we just can't do
that now."

Key: That leads me to my next question
concerning your discussion this morning

on budget and the fact that your budget
has not increased in the past decade and
has stayed constant at $82 million.
You've been spending $95 million and
that's going to be increasing at approxi-
mately 20 percent.

Goldschmidt: No, our long-term goal is
to keep our level of expenditures con-
stant, in real terms. What I said is that
extra-budgetary funding would be in the
order of 20 percent by 2001.

Key: Of course your request was that the
member states continue to supplement
your budget. If this does not occur and/or
you are unable to get your budget raised,
where do you see the shortfalls will be?

Goldschmidt: I'm not very optimistic in
the near term. I don't expect that we will
any day soon see the $15 million extra-
budgetary funding becoming part of our
regular budget. However, my efforts are
directed at trying to convince member
states that the present situation is not sus-
tainable from a managerial point of view.
Extra-budgetary funding is much less
predictable. You don't know at what time
of the year the funding will come and
you don't know under what conditions
because there are usually strings
attached. If we had the money in our reg-
ular budget, we could use the same
amount more efficiently than we do with
extra-budgetary and voluntary funding.

The other question relates to what
activities we would not undertake. But
there's another related one that was raised
this morning. It is looking at future types
of facilities, including reactors, to see
whether they could be designed in more
"safeguards friendly" fashion. The
Nuclear Energy Department in the
Agency is always asking, "We want to
look into new types of reactors. Can you
help us by giving us advice on the most
safeguardable fuel cycle or safeguardable
facilities?" I would like to say yes, but
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again, it's not on our priority list. Our pri-
ority is increased safeguards goal attain-
ment. Our energy is devoted to that, to the
development of integrated safeguards and
better equipment, and to the provision of
enhanced assurance about the absence of
undeclared nuclear material and activities.
Information technology is also a priority
for the Department of Safeguards, rather
than concepts for new reactors that may
be twenty years down the road and for
geological repositories that are perhaps
fifty years down the road.

James Tape: I'd like
to ask a question that
I think is related to
many of the topics
we've touched on so
far and that has to do
with your philosophy
about the use of inspectors vs. technology.
So, for example, one can have unattended
monitoring, one can have smart seals, one
can have proliferation-resistant reactor
designs, all of which are designed to get
the inspector away from the site. After all,
the cost driver is the cost of having the
inspector on site. But then there's a very
strong counter-argument that there's no
substitute for the curious human walking
around the site. Where do you come down
on this tradeoff?

Goldschmidt: I'm a great believer in the
value of on-site inspectors. I think a good
inspector is always better than any kind
of technology. We have to be very care-
ful in assessing how much we can save
on the inspector workforce. There are
cases where clearly you can do so, but it
would be a mistake to think that technol-
ogy can replace and/or in some areas
ever be as efficient as a good inspector.

We are experiencing that sometimes
new equipment costs more than inspec-
tions, at least initially. One should never-
theless avoid over-simplification. The
reality is complex. There will be a good

paper this week from Nikolai
Khlebnikov on remote monitoring and
cost-benefit analysis. We now have a pol-
icy that every major development of
equipment, such as remote monitoring
equipment has to undergo a cost-benefit
analysis before implementation in order
to avoid some of the misconceptions of
the past. It's extraordinary how costs can
differ from one country to another
depending on the infrastructure. For
instance, if you have remote monitoring
in a country that is far away from Agency
headquarters or any of its regional offices
and in which there are only a few light
water reactors, it would save on the need
for visits by inspectors, and significant
savings could be made. On the other
hand, if there are a lot of other types of
nuclear facilities in the country and your
inspectors have to go to them anyway,
your savings are only related to the mar-
ginal cost of the reactor inspections.
These marginal costs are usually much
smaller than the cost of remote monitor-
ing equipment, including maintenance
and data teletransmission cost. In such
cases there is a kind of threshold, i.e. you
need to have a significantly large number
of facilities in which you would install
remote monitoring so that you would
indeed need to send fewer inspectors to
the country.

Chad Olinger: You
made some really
interesting comments
about Article VI, the
move toward general
disarmament. The
Trilateral Initiative
and START I through III and beyond are
important steps obviously to achieving
that. But there's a huge challenge in
bringing all these materials that are cur-
rently outside of safeguards into a safe-
guards regime. Bringing them into the
safeguards process with respect to decla-
rations and verification will be difficult

because materials accountancy of
weapons processes was not performed
with IAEA safeguards in mind. It may be
difficult for some nations to have a high
degree of confidence in their own decla-
rations because historical records may
have been lost or destroyed. On top of
this, subsequent IAEA analyses to verify
the absence of un-allowed or undeclared
activities will be hampered by environ-
mental background associated with his-
torical activities when the country did
not need to declare weapons production
activities. So I'm curious, first, do you
view the total general disarmament as
possible? And if it is, then what are the
preconditions both from a technology
and political perspective in order to
effectively verify disarmament?

Goldschmidt: We're working on the
assumption that global disarmament is a
common objective. Whether that is in
fact the case remains to be seen. I think
that the nuclear weapons states are very
concerned about horizontal proliferation.
So it is in their own interests, if they want
to support effective and efficient interna-
tional nonproliferation regime, to take
the appropriate steps to send the right
message to the other countries and to
show that they are fulfilling their part of
the treaties obligations and commitments
relating to disarmament. So without los-
ing sight of the final goal, which is com-
plete disarmament, I believe that any step
on that road is significant. This is why
the Trilateral Initiative is important and
why a Fissile Material Cut Off Treaty
would also mark an extremely significant
progress. The Trilateral without an
FMCT, i.e. without a cap on what
nuclear weapons states could produce as
fresh weapons grade material, for me
does not in isolation seem sufficient. But
the two together would constitute a really
major step in the right direction. I didn't
mention the CTBT because it is a differ-
ent case. I'm not saying it's not impor-
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tant, and clearly the fact that the United
States didn't ratify it has conveyed a neg-
ative message to the world community.
However, the CTBT is not directly
within the Agency's purview. Every step
is valuable, but global disarmament is
still far away.

Jim Clark: Pierre,
today in your speech,
you used Nagasaki
and Hiroshima as
examples of the mis-
use of nuclear Eî $il£iiiilWil̂ ^H^RRiiW
weapons. Could you
amplify on that? Was it relative to a point in
history, a misuse at the time, a misuse in
relationship to our current goal of eliminat-
ing nuclear weapons?

Goldschmidt: It was just historical.
Why? Do you have a concern?

Clark: I don't know that those of us who
might of lost people in the Second World
War would choose to call the termination
of that war as a misuse.

Goldschmidt: Yes, I am aware of that.

J.D. Williams: Years
ago, when we first
started using technol-
ogy for physical pro-
tection, the people
who were trying to
push technology were
saying that by the use of technology we
could decrease the number of guards. Very
quickly we learned that we probably could
slightly decrease the number of guards but
we had to add electronic technicians who
are more expensive than guards. We came
to the conclusion, like you did, that you
can never take the human out of the sys-
tem and that we really didn't decrease our
total costs. However, by combining tech-
nology and guards you greatly increased
the level of security. Maybe we can think

about the same thing in increasing the
level and effectiveness of safeguards by
some judicious combination of technology
and people instead of going all one way or
another.

Goldschmidt: It makes a lot of sense.
This is exactly what we are doing in order
to improve effectiveness. There's no
doubt about that. The cost aspect, we have
already discussed. We have instances
where, thanks to advanced technology, we
expect to make significant savings. In oth-
ers, however, costs have been 40 percent
higher than when using the "traditional"
method. We are in a transition phase, for
implementing new digital surveillance,
for instance. But we are not removing
older equipment immediately because we
want to make sure that the maintenance
costs and failure rates are acceptable. It
can be OK in the lab, and OK when we
test it. And then, when implementation
proceeds, you suddenly find that the
equipment doesn't work as reliably as
expected. So we have to be very careful.
We cannot afford to take risks.

Bernd Richter: My
question is related to
nuclear disarmament.
What is the relation-
ship between weapons
material and fissile
material for propul-
sion of nuclear submarines and how does
that fit into the disarmament process and
the verification of that?

Goldschmidt: Presently, it is up to
weapons states to decide where material
submitted to international verification
will come from. The Russians have
insisted that the Trilateral Initiative
should deal with material coming exclu-
sively from nuclear warheads. On the
U.S. side, they want to broaden it to
material related to nuclear weapons pro-
grams. As far as I know it does not, at

this stage, involve fuel for the propulsion
of submarines. That said, we are depend-
ent on what each of the two countries
decide. It's not our choice. We will seek
to verify whatever they give us to verify.

Charles Pietri: A dif-
ferent kind of ques-
tion for you, Pierre.
We've discussed a
lot of issues around
this table. We're dis-
cussing lots of issues
out in the technical program. What do you
perceive as the role of INMM in relation to
IAEA? We perform a function that IAEA
is a very large component of INMM and
we like to be able do something useful.
There's been some criticism that INMM
doesn't do enough.

Goldschmidt: Tough question! We are
working more and more with a results-
based budgeting principle. We are asked
to justify what result we expect from any
trip, any participation in a conference.
Clearly the annual INMM meeting is the
number one gathering of safeguards
experts in the world. I consider it an
extremely useful professional forum
allowing for all those concerned to
exchange information on the latest
research, technological developments
and new concepts. I have the difficult
task every year of deciding how many
people will be sent to the INMM meet-
ing. I can tell you it's a headache. I
always have twice as many candidates as
slots. The enthusiasm to come here is
clearly there. However, it has to take a
lower priority than our verification activ-
ities, even if it's undoubtedly very useful.
We will continue to participate.

If I may also ask a question, what
would be your perspective on the role of
INMM and our participation?

Pietri: I would like to see continued
cooperation and discussion but there are
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also issues that perhaps the INMM as a
group, if we selected task groups, could
help you with. Maybe we're doing that in
a formal way, maybe we're not. Because
we have a varied and expert constituency
here and if there are any issues that you
feel, outside of the infrastructure that's
already set up, that might be of value to
you on an informal but expert basis,
that's something we would perhaps want
to consider.

Debbie Dickman: I
wonder if you would
comment on a
couple of items.
Following the open-
ing plenary session
this morning, you
had a discussion with one of our Russian
colleagues about nuclear verification
issues. Could you share this with the
group? I'm also interested in your
thoughts relative to the limited amount of
dollars and the nongrowing budget of the
IAEA and how cooperation with an indi-
vidual country's state system of account-
ing and control could achieve positive
results and save the Agency money. Last
November in Tokyo, at the Japan
Chapter's annual INMM meeting, this
topic was discussed by B.K. Kim, presi-
dent of the INMM Korean Chapter,
(Vienna Chapter Vice President) Anita
Nilsson of the IAEA, and others.

Goldschmidt: The talk with the Russian
gentleman, with the help of an inter-
preter, was on technical questions related
to R&D efforts on nuclear verification.

Regarding the B.K. Kim conversa-
tion, you refer to cooperation between
the Agency and an SSAC. That's an
important subject. We discussed it yes-
terday, also, in the International
Safeguards Division meeting. We have
had very good experience of such coop-
eration with EURATOM. I know it took
a long time to get the New Partnership

Agreement and that there have been
some heated debates in the past.

Since I've been in charge of the
Safeguards Department and thanks to the
work done by my predecessor, I must say
the relationship with EURATOM has
been excellent. I think they are satisfied
and we are satisfied. We are working
more and more together. We are sharing
equipment. We have implemented the
"one-man, one-job" principle. We have
made cost savings, so it's very positive.
Can we go further? Further meaning
what? More for us? More for them? And
how can we maintain our independence
of judgment?

Clearly the new partnership approach
with EURATOM is taken as a reference
by others such as ABACC, Japan, and
South Korea. They are seeking to ensure
that the relevant RSAC or SSAC is such
as to enable us to consider increased
sharing and cooperation with them
thereby diminishing our own activities.

From our perspective, however, we
must be very careful not automatically to
give the impression that what works well
in one area will automatically work just
as effectively elsewhere in the world. We
are therefore proceeding cautiously. The
extent to which cooperative arrange-
ments with the Agency can be imple-
mented are yet to be defined.

Cooley: The important issue here is
what's required for the Agency to draw
an independent conclusion. The activi-
ties that we're talking about in sharing
equipment, sharing training, and sharing
some of the verification activities are just
the first steps. What is also being dis-
cussed and evaluated is an audit-based
approach whereby the regional or state
systems do the verification with the
Agency auditing those activities. We'll
need to investigate what's required at the
state and facility levels. There are differ-
ent aspects of this under intense discus-
sion with member states.

Vance: The U.S. has made a decision
not to pursue reprocessing because of
the concern of proliferation. Any time
that reproceessing and now MOX fuel
fabrication is discussed, it's an argument
that you hear—that it's going to lead to
proliferation and that's a concern. My
question is, do you believe that repro-
cessing or MOX fuel fabrication can be
safeguarded and if the arguments are
correct that it cannot be, then how can
we make the argument that we can safe-
guard any nuclear activity? Why are
those activities so unique in terms of
applying safeguards?

Goldschmidt: In a country with a repro-
cessing plant where you have a
Comprehensive Safeguards Agreement
and an Additional Protocol in force, as
in Japan, I believe that the safeguards
system can give the necessary guaran-
tees. However, it is important to bear in
mind that safeguards can never provide
100 percent assurance, whether for a
reprocessing plant or any other type of
nuclear facility. It's true that a repro-
cessing plant is a complex facility, but if
you have, as we do in Japan, adequate
design information and a measurement
system in place that we can review and
verify before the plant starts, this gener-
ates a high degree of confidence. The
fact that at the Rokkasho Reprocessing
Plant they are not going to separate plu-
tonium from uranium before it goes to
MOX fuel, is also helping very much in
the process. I think it's quite a safe-
guardable plant. If you question this,
then the whole system has to be brought
into question. Either you consider that
what we have done over the last forty
years has been worthwhile and appropri-
ate or you don't. What is clear is that
we're improving the effectiveness of the
safeguards system everyday. I don't
view MOX fuel, in itself, as any major
stumbling block. We have a lot of expe-
rience on how to safeguard it.
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Steve Dupree: Under
the Additional Protocol,
you will be consider-
ing specific measures
for applying safe-
guards to facilities
within each country.
And these specific measures will depend
on a number of aspects—the extent of the
nuclear facilities within the country and
other things. Do you foresee a time when
you might prepare a set of guidelines in
which you would tell a country, if you do
the following things then the Agency will
do the following things? Do you think it
will ever reach a point where you could
do that? So there'd be some predictability
to the specific measures? I realize they're
just under development right now.

Goldschmidt: I'm not sure I quite
understand the question. Clearly as Jill
said this morning, we are reviewing tra-
ditional safeguards for each facility type
and in principle, the criteria that we will
apply in all countries that have this type
of facility and an Additional Protocol in
force would be the same.

Cooley: As I heard your question, it was
what level and intensity of measures
from the Additional Protocol will we
apply to a state with an Additional
Protocol in force. Is that right?

Dupree: Specifically, do you foresee a
time when you will reach the point where
there will be some guidelines, that if the
state does the following things, or does
not have the following facilities or does
have the following facilities, then our
specific measures will address these
things? Will there be some sort of guide-
line or checklist or is it going to continue
to be on a case-by-case basis?

Cooley: I wouldn't describe it as either
cookbook or case-by-case. We have a set
of guidelines that we're developing. The

first step in the process is being able to
draw a conclusion based on the evalua-
tion of all the information we have that
there are no indications of undeclared
nuclear materials or activities in the state.
For this we have a set of conditions that
the state needs to meet and a set of activ-
ities we need to perform.

Because the nature of any follow up
activities is very dependent on our
review of all this information, we can
only say in general that we will follow-
up. If we have a need for clarification or
if we identify questions or inconsisten-
cies, we will go back to the state for more
information, and in some cases we may
conduct complementary access. But to
be any more specific on guidelines on
what constitutes a question or inconsis-
tency at this point is clearly case-by-case.
What is certain, and this is some of the
detail that will be provided in our paper
to the December Board of Governors, is
that we have a process by which we per-
form a comprehensive state evaluation.

We also have a framework defining
the activities we will apply at different
facility types if we can draw the required
conclusions regarding non-diversion of
declared nuclear material and the
absence of undeclared nuclear material
and activities and can proceed with
implementation of integrated safeguards.
We will have criteria for these activities.
State-level approaches will be developed
by combining integrated safeguards
approaches for specific facility types tak-
ing into account the interaction between
facilities, implementation of the meas-
ures of the Additional Protocol and other
state-specific features. So as I said, it's
not case-by-case and it's not cookbook.
It definitely has to be tailored for a state
but will be based on some consistent ele-
ments across the board.

Lemley: I have a follow up on that with
regard to providing assurance that there
are no undeclared activities or material.

You carry out this large information
review including reviews of a collection
of unclassified public information. How
else could you do that? Do you see that
as a continuous process? And if so, how
does that save any money on the budget?
Can you afford to do that continuously
and effectively?

Goldschmidt: Clearly open source infor-
mation analysis is a continuous process,
and it is true that it is also using increas-
ing resources. But we are supplementing
our efforts with outside resources. There
are a number of institutes helping us; we
started with everything which was avail-
able in electronic form and in English.
That's a double limitation. There are now
institutes that are providing us with a lot
of information that they have digested and
translated, and this is extremely useful.
The broader the number of independent
sources that are helping us, the better. We
are trying also to go beyond English lan-
guage sources, but again, it could be end-
less in terms of resources. Better informa-
tion is among our priorities. It's vital.
Absolutely vital.

Lemley: So you're going to continue to
rely on extra-budgetary resources to help
you with that process, is that fair?

Goldschmidt: Yes and no. Information
analysis is too sensitive to rely on extra-
budgetary resources. This is something
we have to do on our own. We cannot sub-
contract that. This is one of the funda-
mental pillars of our evaluations. So we
need to develop our database. We need to
have people competent to analyze it in-
house. We rely on extra-budgetary
resources to train them when countries
have more knowledge about that than we
have. But we are not going to delegate
that to cost-free experts or to non-Agency
personnel. And the ironic thing about
open-source information is that, when
you put all the data and information
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together, although everything derives
from open sources, the final product
becomes "safeguards confidential."

Mangan: I have a question on the agree-
ment that the Russians and the United
States are reaching with regard to the
Plutonium Management Disposition
Agreement. In the closing of your ple-
nary speech today, you talked about the
possible future involvement of the IAEA;
you mentioned, of course, the Trilateral
Initiative which is ongoing. You men-
tioned the Fissile Material Cutoff Treaty.
In fact, your graph even stated the IAEA
will provide assistance as requested. And
then the third area was the reckoning the
amounts of fissile material. No where in
there did you mention the Plutonium
Management Disposition Agreement.
Did you include it under Trilateral by
inference?

Goldschmidt: Yes, I did include it. I
assume that the Plutonium Disposition
Agreement will be part of the Trilateral. We
are told that the Plutonium Disposition
Agreement will be signed within days. We
haven't seen it. We don't know what's in it
and how compatible or incompatible it is
with the work we have done so far on the
Trilateral. Isn't it preferable not to have two
separate verification agreements rather than
having twice, in a short time period, to go

through the relevant approval processes in
Russia, the United States, and the Agency?
Mangan: I have one final question. This
one is totally on a different subject. One
of our technical divisions is physical pro-
tection, and I don't remember when it
occurred but they moved the physical
protection activities that the IAEA sup-
ports under you. Could you give us a
brief overview of the kinds of work
you're doing in physical protection to
help member states and where you see
this program going?

Goldschmidt: Physical protection is the
responsibility of states. What we can do
is to help states be aware of what needs
to be done and what can be done. So we
conduct seminars and training courses.
We are cooperating on questions related
to physical protection. For example,
should the Physical Protection Convention
be revised and reinforced? In this case
we are really the support program to
member states as opposed to the other
way around. I thought you were going to
ask about illicit trafficking. This is
directly related to proliferation. There we
have a database and we have established
contact points in member states.

But I find the results still a little frus-
trating because we know, when we are so
notified, that there has been seizure of
material somewhere and that people have

been arrested. But usually the informa-
tion stops there. When those people are
on trial, we are not provided with a copy
of the judgment, the description of the
case, and the findings. It would be help-
ful to know not simply that 100 grams of
enriched uranium at 3.6 percent were
seized in a given state but also where it
came from, who were the people
arrested, and where they were heading. If
we could discern any patterns on that
kind of basis, it would be really valuable.
Today that's not the case. Any sugges-
tions in this field would be welcome.

Stephen Ortiz: On
the physical protec-
tion thing, if I could
just add, I think the
Agency is playing a
really important role
in regional training
courses in the Czech Republic, China,
and Argentina. What that provides to the
member states is a common methodol-
ogy on how to protect nuclear material.
That is a very big role you're playing.

Mangan: Thank you, sir. I think this dis-
cussion is going to be very, very interest-
ing to our members.
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Security and Nonproliferation:
The Interface

Owen B. Johnson, Director
Office of Safeguards and Security

U.S. Department of Energy
Washington, D.C., U.S.A.

The Department of Energy's Office of Safeguards and Security is
actively involved in supporting U.S. government initiatives in
international nonproliferation. While our primary role is to ensure
the strength of domestic security at DOE facilities, we make the
concerted effort to ensure that this mission does not adversely
impact the implementation of nonproliferation initiatives.

As recently as five years ago, most people working at DOE
weapons facilities worked under the assumption that only "Q-
cleared" individuals would be permitted access to the
Department's most sensitive facilities. However, as nonprolifera-
tion and arms control initiatives have begun to focus on special
nuclear material, rather than the delivery systems, it is clear that
virtually all DOE facilities could be required to permit interna-
tional inspectors access. As access is granted to these sensitive
areas, DOE must make every effort to allow the inspectors to ful-
fill the objectives of their visit, but at the same time, ensure that
classified and sensitive information is protected from compromise.

Members of the OSS staff work with DOE's Office of
Nonproliferation and Arms Control as well as U.S. government
arms control interagency working groups, providing technical
input and helping ensure that DOE security interests are pro-
tected. In addition, we provide outreach to DOE field personnel
to assist them in preparing for these inevitable visits to their
facilities. We have established high priorities for involvement on
several major U.S. government initiatives, to include the revision
of the Physical Protection Convention, the U.S./Russian/IAEA
Trilateral Initiative, Cooperative Threat Reduction, and START
III. We believe these are each initiatives in which this office can
make significant contributions to U.S. nonproliferation objec-
tives even as we strive to continue protection of DOE domestic
nuclear security interests.

Physical Protection Convention
In 1998, the U.S. government began an effort to gain support of
signatories to the Physical Protection Convention to expand its
scope. Currently, the Convention applies only to international
transport of special nuclear material. In particular, the United
States wanted to expand the scope to domestic use, storage, and
transport. The focus of this initiative is to enhance the physical
protection of special nuclear materials around the world to pro-

vide assurances that the material will remain in the control of
proper authorities. A major element of this effort has been to
require states to give due consideration to INFCIRC 225, an
IAEA document that provides guidance on the physical protec-
tion of special nuclear material.

Representatives of OSS served on the working groups that
crafted the original INFCIRC/225, as well as its four revisions.
These security professionals also support U.S. arms control policy
personnel to identify whether policy objectives are practical and
will truly improve security at nuclear facilities. In addition, they
serve on U.S. delegations to international meetings to support dis-
cussions with other delegations with respect to technical aspects
and potential impacts of the proposed changes in the convention.

INFCIRC/225 is the result of a near-continuous effort by the
international nuclear security community to identify appropriate
levels of physical protection for special nuclear material. As
such, it establishes an international norm for the protection of
special nuclear material in use, storage, and transit.

A fundamental concept of the Physical Protection
Convention is that the domestic protection of special nuclear
material is a nation's sovereign right and responsibility. In other
words, the specific implementation of domestic physical protec-
tion cannot be dictated by outside parties. The proposed revision
to the Convention would require nations to use INFCIRC/225 as
a baseline for the protection of special nuclear material. Each
country would evaluate its protection with respect to national
interests and issues. It would then implement the guidance as
appropriate to meet its own internal requirements, using
INFCIRC/225 as a baseline, as opposed to a requirements doc-
ument, would provide assurances that appropriate analysis is
completed on the design and implementation of physical pro-
tection systems at nuclear facilities worldwide.

In an additional aspect of these negotiations, the U.S. govern-
ment is supporting international training initiatives to broaden the
use of design basis threats and performance testing. It is impor-
tant for nations to understand what threat their security systems
should be designed to protect against. They should also perform-
ance test their systems to determine the practical effectiveness in
protecting against their unique design basis threat. We believe
that these efforts, coupled with nations giving due consideration
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to the guidance in INFCIRC/225, will provide enhanced physical
protection at nuclear facilities worldwide.

Trilateral Initiative
The U.S./Russia/IAEA Trilateral Initiative dates back to 1996,
when the three parties agreed to conduct trilateral consultations
on implementing IAEA verification of excess weapon-origin
fissile material in the United States and Russia. Since that time,
workshops have been held both trilaterally and bilaterally
among the parties to work out numerous conflicts inherent in
such work. Recently, a working draft of a model agreement has
been circulated among the parties. The intent is to produce two
bilateral agreements, one between the United States and the
IAEA, the other between Russia and the IAEA. This will pro-
vide the agreements general consistency with respect to legal
obligations and commitments, while allowing each state to cus-
tomize the specific activities to its facilities, operations, and
security and classification requirements.

By its nature, this work complements other U.S.-Russian
bilateral transparency and irreversibility commitments, such as
the START series, the HEU Purchase Agreement, the
Plutonium Production Reactor Agreement and the agreement to
store weapon-usable material at the Fissile Material Storage
Facility at Mayak. In fact, the underlying principle of the
Trilateral Initiative, that measurement of materials must be ver-
ifiable while not revealing sensitive weapons information, is
common to all such work. It was during early Trilateral discus-
sions that the inclusion of an information barrier arose.

During Trilateral discussions and technology development,
and recently implemented during planning for a technical
demonstration, the concept came to life in the form of an
Attribute Measurement System with Information Barrier, devel-
oped by scientists at DOE's national laboratories. This system
was demonstrated to the Russians and IAEA staff last year. The
demonstration was conducted in a high-security area at the Los
Alamos National Laboratory. Extensive coordination between
technology developers and security professionals allowed for a
demonstration that was successful in all respects. Most impor-
tantly, the proof-of-concept was confirmed and security was not
compromised. Although the current version of such a system is
being used to demonstrate proof-of-concept, cooperative devel-
opment among the Trilateral parties will be needed to develop
and implement a system that will work both in the United States
and Russia. It should be noted that each implementation of attrib-
ute measurement systems will employ different attributes
depending on the different purposes of the agreements/initiatives.

Recent Trilateral work in the U.S. has focused on the K-
Area Material Storage project at Savannah River Site, which is
due to begin receiving excess plutonium from Rocky Flats. The
Trilateral has piggybacked on the construction and security
upgrades required to accommodate the transferred material.

Support to the Cooperative Threat
Reduction Program
A related activity that is an important element of the U.S. gov-

ernment nonproliferation program is the Cooperative Threat
Reduction Program, established to enhance the controls on and
protection of special nuclear material in the former Soviet Union.
Of paramount importance to the progress of CTR has been the
construction of the Fissile Material Storage Facility at Mayak.
This facility was built for the storage of plutonium removed from
Russian nuclear weapons. Congressional legislation authorizing
the funding of this facility required the U.S. government to assure
that the material to be stored there actually comes from disman-
tled nuclear weapons. This has been a very difficult task. Most
measurements of weapons or weapons components would reveal
classified information that the Russian Federation may not be
willing to share with the United States.

DOE and its laboratories have been working with the
Department of Defense, the executive agent for CTR, to iden-
tify approaches that might satisfy the congressional mandate
while protecting the classified information from disclosure.
Working with DOE and DoD security professionals, the DOE
laboratories identified a number of attributes that might provide
confidence that an item in a container was in fact from a dis-
mantled nuclear weapon. They then derived a wide variety of
measurement approaches to confirm these attributes. Next was
development of an information barrier to display whether or not
the attribute measurements surpassed a threshold, while not
revealing classified design information.

To demonstrate this concept, the United States invited a del-
egation from the Russian Federation to Los Alamos National
Laboratory earlier this year. A primary goal of the demonstra-
tion was to initiate discussions on future cooperative develop-
ment of a measurement system that incorporates features agree-
able to both sides, particularly in the protection of sensitive
weapons design information. With support from other laborato-
ries and DOE and DoD security professionals, Los Alamos suc-
cessfully conducted this technology demonstration, both on
unclassified objects and on a classified weapons component.
Security planning for the demonstration was crucial, requiring
methods for allowing access of a delegation from the Russian
Federation to a high security area at the lab, and performing
multiple measurements on a classified weapons component
without disclosing any classified information. To all parties'
credit, the demonstration was successful from both a technol-
ogy and a security perspective, and should lead to continued
collaboration between U.S. and Russian laboratories.

START III
Finally, the U.S. government has been actively analyzing
options for START III negotiations. With its increased empha-
sis on the actual dismantlement of nuclear warheads, the impact
on DOE facilities, such as the Pantex Plant, may be significant.
Security personnel and arms control policy staffs from DOE
and DoD have conducted extensive studies and site visits to
identify options that could enhance transparency objectives of a
START III treaty without adversely impacting security or oper-
ations at DOE sites.

A major focus of this activity has been to identify how to
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structure tours or demonstrations to support negotiations or for
actual on-site inspection activities under a START III regime.
The study groups, consisting of security, operations, and arms
control policy personnel, are identifying activities that would
support a variety of policy objectives in ways that minimize
impacts on operations and eliminate potential access to extra-
neous sensitive information. In most instances, the study groups
have been able to develop approaches to achieve policy objec-
tives without compromising security and operations. I'm certain
this preparation will serve United States well if and when we
get to START III reduction levels.

Conclusion
The Office of Safeguards and Security has long recognized the
importance of these nonproliferation activities to the worldwide
security of nuclear materials. Conversely, we understand that
implementation of these programs will necessarily affect U.S.
domestic security. Our jobs are to ensure that the negative
effects are minimized and to leverage those efforts that can
strengthen security at DOE facilities.

Accordingly, my office has had multifaceted involvement in
these initiatives. We have been involved in system development,

including participation on departmental and interagency work-
ing groups, and by service on U.S. delegations to international
meetings. OSS has supported the planning and implementation
of all of the activities involved in these initiatives, providing
expert advice in the areas of physical security, protective forces,
and material control and accounting. We participate in technical
discussions among the interested parties, serve as liaison to offi-
cial negotiations, and assist the affected DOE sites on matters of
classification, security plan development and preparation for
visits by foreign nationals.

My office will continue to take an active role in national-
level initiatives involving DOE facilities, particularly as they
intersect with the security of our most sensitive assets. Success
in each of the above described activities is dependent on the
active involvement and cooperation of hundreds of individuals
from various countries and agencies, many of whom have affil-
iations to the INMM. I remain confident that through proper
coordination and continued expert collaboration, the United
States can fulfill what often seem to be inconsistent missions:
reducing the worldwide nuclear threat and protecting our
domestic nuclear secrets. My office intends to continue to
actively support such efforts.
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Multi-Level Variable Sampling in the
Attribute Mode

Rudolf Avenhaus
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Abstract
For many years it has been the practice in verification of
reported data in certain material classes to use a multi-level
sampling procedure. With the aid of an exact but time-consum-
ing method, a relatively small number of measurements are
made to determine whether some data were falsified by small
amounts, and an inexact but quick method is used to check if a
smaller number of items have been falsified by large amounts.

If one assumes that an inspector has only a limited amount
of time available, the question immediately arises as to the most
efficient number of samples to choose for each measurement
method. Hereby one must take into account that the inspectee,
should he wish to deliberately falsify the data, will do so in such
a way so as to minimize the chance of detection. In other words,
the problem is one of strategy and can only be solved with
game-theoretical methods.

The present work analyzes this problem under the simplify-
ing assumption that the first and second kind of errors associ-
ated with the measurement errors can be neglected.

Introduction
For many years it has been the practice in verification of
reported data in certain material classes (such as fresh reactor
fuel elements) to use a multi-level sampling procedure. With the
aid of an exact but time-consuming method, a relatively small
number of measurements are made to determine whether some
data were falsified by small amounts (so-called bias defects). An
inexact but quick method is used to check if a smaller number
of items have been falsified by large amounts (gross defects).

If one assumes that an inspector has available to him only a
limited amount of time, the question immediately arises as to
the most efficient number of samples to choose for each meas-
urement method. Hereby one must take into account that the
inspectee, should he wish to deliberately falsify the data, will do
so in such a way as to minimize the chance of detection. In other
words, the problem is one of statistics, due to the random sam-

pling of items for verification and to the unavoidable measure-
ment errors, but also one of strategy, because of the essentially
antagonistic nature of verification. A game-theoretical analysis
is therefore needed.

The problem described here was treated some time ago on a
heuristic basis, among others by Sanborn7 and Jaech4. Later
Avenhaus1 showed how game-theoretical methods might be
brought to bear, but because of the complexity of the calcula-
tions he restricted himself to specific examples. More recently,
interest in the problem has been renewed, with Jaech5 and Lu6

presenting new heuristic approaches.
This paper once again takes a game-theoretical approach.

For the case of drawing with replacement, for given gross and
bias falsifications, and under the assumption that the errors of
the first and second kind deriving from measurement error can
be neglected (so-called variable sampling in the attribute mode),
an explicit solution is derived and discussed.

It should be noted that the problem treated here is a partly
more general and at the same time partly more specialized ver-
sion of a similar problem treated by Avenhaus and Canty.3

Therefore it is not surprising that a similar solution method finds
application in the present case.

Problem Statement
We assume that N material content data for similar items or
batches are reported to an inspector, who then verifies them by
independently measuring a random sample of the items. He has
at his disposal an accurate but time-consuming measurement
procedure as well as a faster but less accurate method with
which he can detect large falsifications of the data. The accurate
method of course will also detect large falsifications.

If the inspector verifies ra, data with the accurate procedure
and n2 with the less accurate procedure, and if r, data are falsi-
fied by a small amount and r2 data by a large amount, then the
overall nondetection probability /8 for sampling with replace-
ment is given by

28 • JNMM Fall 2000



r, + r,
__

,
_

if we ignore statistical errors of the first and second kind. We
can write this equivalently as

ln/3 = n,
I-,

(1)

Here it should be noted that in a real situation the inspector
will sample the items without replacement, at least for a given
measurement method. Since the difference is negligible for
small samples, we shall continue to restrict discussion to sam-
pling with replacement.

Now we shall assume that the inspectee falsifies his data by
a total amount /j, his goal quantity. Let /j} and jU2 be the small
and large individual falsifications respectively. Then obviously
we have

r2 = fj; ^ <§ /n2. (2)

Similarly we assume that the total amount of time available
to the inspector for his measurements is e, and that £, is the time
required for the verification of a single datum with the fth
method, i = 1, 2. Then

= e; e, (3)

A rational solution to this problem, see again Avenhaus and
Canty3, involves the determination of a saddle point (n *, n*2; r,*, r2)
in the non-detection probability/3, or equivalently in its loga-
rithm, in the strategy space («., «2; r,, r2) of the two protagonists,
inspector, and inspectee, whereby the boundary conditions (2)
and (3) for given u and e are to be met. The saddle point («[*,
«,*, r,*, r2) is defined by the condition

In /3 (r, n*) < In (3 (r*, n*) < In P(r*, n)

Figure 1: Graphical Determination of C According
to (10) and its Approximation

(4)

solution
approximation

for all r and n, where r = (r,, r2) and n = (n,, «2) and where we
assume that these variables may be treated as being continuous.

Thus the problem we wish to solve is characterized by the parameters
e, e,, e2;/A ;/„ p2; AT. (5)

We shall assume that their values are common knowledge for
both inspector and inspectee. We will return to this point later.

Determination of (rf, r2*)
We begin with the following Ansatz for the saddle-point solu-
tion (r\, r2):

r + r;

Substitution into (1) and using (3) gives

In /3 = - C • (n, • s, + n2 • e2) = C • e,

(6)

(7)

that is, with (6) the right hand condition in (4) is satisfied as
equality for arbitrary n, including n*: The inspector is indifferent
to this choice of r*.

From (6) we obtain
* #

t* r r

— + — =1 - exp(- e, • O, — = 1 - exp(- e2 • Q (8)

or finally

r*= AT • (exp(- e2 • C) - exp(-s, • Q)
(9)

The proportionality constant C, which has no intuitive interpre-
tation, is determined by the boundary condition. With (2) and
(9) we must have

?! • Q)) + /u2 • (l-exp(- s2 • C))fji^N • (/Li, • (exp(-s2 •

or simplified

/"•2 ~ — = O2 ~ /"•!>
N

' exP(~ Bi • c) + Mi ' exP (~

Discussion of Equation 10
Equation 10 is a transcendental equation for C and can easily be
solved graphically (and hence, of course, numerically). This is
indicated in Figure 1. As can be seen from the figure, since
jji2 > /a, a solution to 10 exists only for

^2 - 77 or ̂  - N^ 'N

which is reasonable.
For /ji = 0, i.e. for C = 0 we have r* = r'2 = 0; for ^ = Njj,2,

i.e. for C = °° we have r\ = 0, r2 = N, both of which are again
reasonable.

For etC <i 1, /=!, 2, one can approximate the exponential
function with a linear function to obtain
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M2 - — = M2 - Mi + Mi - C((M2 - Mi) ' S2 + Mi • e,

or explicitly

M 1

Determination of (nj, «j)
Following the left-hand side of the saddle point criteria (4) we
determine the value of r which maximizes /3(r, n*). If we equate
this to (8) and (9) we then obtain the saddle point values (n,*, «2),
which for simplicity we write in the sequel as («,, w2).

We carry out the maximization itself with the help of a
Lagrange procedure: We determine the unconstrained maxi-
mum of the function

F(r{, r2) := In jS(r,, r2) + X • (LI • rt + Li • r2),

(X is the Lagrange parameter) according to

dF n, \ n, , , r>
1 v ,J r A M1 ,., ' ' mi u

or, 1 - r,+r2 N N-r}-r2

N

dF n, 1 n2 f 1

3r2 1 - r, + r2 A7 1 - ^ A7

"2 1 X u 0tf-r.-r, Ar_ r 2 ' 'V ^ 0

Combining these two equations we obtain

-n,
4- x t a n ~\ — n (^^^

N-r2

or finally

r - l ( "2 "h (13)'i * v / ^ij;
A ^2 A^l f-^\

1 n,
r — N M4")M 1>( x U^VX n2- /jit

With (2) we obtain

1

The Lagrange parameter is given therefore by

_ M2 ' ' ~ M x , ,^
, \i~>)X n, + n2

Thus, with (13) and (14) we obtain

~ e., . \j ,,\ e . 2 1 % i /•l<;^ri ~ *.M2 'v M^ v J (.10;
/u,2 - ^t, n, + «2 LL} n, + n2

u, • N - LL n-.
r — N - f17^I2 1\ (I I )

It still remains to be shown that the solution just found is
indeed a maximum of ln(r, n); but this can be done as above.2

Of course we could have eliminated one of the variables r,, for
example, with the help of boundary condition (2), and then opti-
mized over the other. Since this would have destroyed the sym-
metry of the problem, we have preferred not to do this. One
could also imagine an extension of the problem to three meas-
urement methods, and then a Lagrange procedure would have
been in any case necessary.

Following our program, we now have to equate the results
(16) and (17) with (8) and (9). To this end we go back to (1 1),
to obtain

, r , + r 2 I n ,

N X Ml

j r2 _ 1 n2

N X Li2 - Llt

i.e. with (6) and (13)

LL^N-Li n, — pvnr r- f~^ n s^
^, n, + «2

H2 • -M «2 _Pvn( r • C\ C191
M 2 -Mi «i-«2

Together with (3) we have an overdetermined system of
equations for n, and «2. The apparent problem resolves itself at
once: Appropriate addition of (18) and (19) gives

Ml MT - Ml
1 — pxnf r O I exnfr O M9^

/Ji2- N- /Ji fji2- N- Ll

which is just (10) again. Thus either one of the equations (18)
and (19) together with the boundary condition (3) serves to
determine (nl, n2).

From (18) we obtain

2 1 4 - pvnf n C*\ ' 4 f°(Y>

", M,

On the other hand, from (3) we get

n, = — • (e - s2 • «2)ei

or finally
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e - A
| + £2 • A

n, = — • (e -
e, • e • A

s, + e2 • A e, + £2 • A
(21)

Now we have with (10)

and hence

/JL2 -

exp(£, • Q = - exp((-82 + e,) • C)
Mi-Mi

- + 1

A = exp((-e2 + £,) • C)

After appropriate multiplication we obtain the final solution,
when we again write (n*, n2) for («,, n2),

g
«* = — • ju,, • exp(-£[ • C)

"2 = — ' (M2 ~ Mi) ' exp(-e2 • Q (22)

D = • exp(-e, • C) + e2 • 0-4 - /u,) • exp(-e2 • C)

We consider two limiting cases of these formulae:
i) For fj. = 0 we have C = 0 and hence

e, • /A, + e2(/x,2 -

e
n, = - -Mi)

These expressions hold also for the approximation,
e, • C <? 1, z = 1, 2. ii) For /LA = N • /j.2 we have C = *> and

therefore

which is again reasonable.

Proofs
We have derived the saddle point (8, 9) and (22) constructively
and shown that the solution (8, 9) satisfies the right-hand side of
(4) as equality. Now we prove the left-hand side of (4). We have
with (7)

r*,n*) =-e-C

and furthermore with (2)

, n*)=
D

• exp(-e • C)
N

N
(23)

We have therefore to show, according to the left-hand side of (4)

, • exp(-s, - C) • ln(l——-) + (/Lt2- ̂  • exp(-£2 • C)
N

(24)

for all r satisfying (2).
We shall again apply the Lagrange procedure. We determine

the unconstrained maximum of the function

G(r,, r,) = /i, • exp(-e, • C) • ln(l -
N

(25)

(i,) • exp(-£2 • C) • ln(l - — + x • (Mi ' ''i + M 2 ' r2)N

where x is the Lagrange parameter, according to the conditions

= Hi- exp(-e, - C) - (-i-) + X • M, =0 (26)

= /i, • exp(-e, • Q +p - (- )

(27)

- exp(-e - Q • (- - ) + x • Mj = 0

Substituting (26) in (27) and back gives

- /A, • exp(-e2 • C) — • ( ) + x • (M2 ~ Mi) = 0
1 ~ ~N N (28)

or

(29)

From (28) and with (2) we have

• - ' - ' ' 2 • O-exp(-£, • Q)
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or

/u, = /^ • N - • (JJL} • (exp(-e2 • C) - exp(-e, • Q) - /A, • exp(-e2 • Q)

Thus, because of (10) the Lagrange parameter is given by

(30)

and we obtain (6) again from (28) and (29). If we substitute this
into (24) we get with (23)

^ • exp(-e, • Q • (-e, • O + (/A2 - p,,) • exp((-e2 • Q - (-s2 • Q
= -C • (e,yu,[ • exp(-s • C) + e2 • (^ - /LI,) • exp(-e2 • Q) = -C • D

as expected.
Similarly to the situation in the section on Determination of

(HP «2), we should still demonstrate that we have in fact found a
maximum. This can be done within the Lagrange framework,
which is complicated, or through elimination of one of the two
variables with the help of the boundary condition, which, as men-
tioned, destroys the symmetry of the problem and its solution.

Summary and Interpretation
The optimal sample sizes for the inspector are

n\ = • Mi • exp(-e2 • C)

"2 = - f - ' (M2 - M i ) ' exp(-e2 • C)

(31)

where, with (10) and (23) the quantities C and D are given by

UL

• exp(-e, • C) + (/A2 - /LA,) • exp(-e2 • Q

(32)

N

D = e, • /A, • exp(-e, • C) + (/u2 - /A,) • exp(-e2 • C)

The optimal sample sizes for the inspectee are given by
r\ = N • (exp(-s2 • C) - exp(-e, • Q) (32)
r'2 = N • (1 - exp(-e2 • Q)

and finally the non-detection probability at the saddle point is

j8* = exp(-e • C) (33)

For e <§ for /' = 1,2, we have, with the approximate solution
to (10)

1

N JU • 8, + (/A, - /A,) • S2

(34)

and hence

e, • AA, + "Mi

-Mi)

r\ = N • (e, - e2) - C
r2=N-E2-C

(35)

(36)

Solution (22) or (35) confirms what we might have expected
before a quantitative analysis: The sample size n\ for the exact
method is proportional to the small falsification /A,, that for
the inexact method, to the large falsification pi,2, if we take
Mi ~ Mi ~ Mz- Thfi rati° °f sample sizes is thus the ratio of the
individual falsifications:

»! " Ml

or with e • C <€ 1, i = 1, 2, and /A2 §> /A,

n* /A,

One advantage of the approximation (35) is that the solution
is independent of the total falsification, which the inspector of
course doesn't know, but rather follows the form of the alterna-
tive hypothesis.

The inspectee's sample are oriented toward the inspector's
measurement times: For e, S> e2we have from (36)

In other words, if data are falsified then many more will be fal-
sified by a small amount than by a large amount, again an intu-
itive result.

As was mentioned in the introduction, the above solution is
a variant of an earlier, partly more specialized, partly more gen-
eral solution of a related problem.3 There not just 2, but k > 2
measurement methods are considered, but each method could
detect only one class of data falsification.

Numerical Example
We consider the following fictitious example

M = 5, /41 = 0.1,^=1
e= 1ft, e, = 0.2/1, e2 = 0.01ft

Then we get from (34)
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c = 1
500 0.2-0.1+0.01 • 1

= 0.35,

that is, the approximation is justified. From (35) and (36) we
have then, rounding down to integers,

1 - •»n, = 1 -- = 3
0.03

n, = 1 •2

r2 = 5

0.03

"O03

0.01
0.03

= 29

= 1

P* = exp(-e • Q = 1 - 1 • 0.33 = 0.67

and we see that the approximation of drawing with replacement
is also justified. For larger values of e and fj,, where the approx-
imation (34) can no longer be justified, we can use figure 1 or a
corresponding numerical procedure to determine C.

Legal Behavior
In our considerations so far we have assumed that the inspectee
falsifies his data by some total amount /j. > 0; i.e. he behaves
illegally. The question arises whether the inspector can induce
the inspectee to behave legally.

This question cannot be answered in the context of the pres-
ent formalism, which makes use of purely technical parameters.
It is necessary to introduce subjective quantities which describe
the gains and losses of the inspectee in all possible situations.
Let

0 be the inspectee's payoff for legal behavior (normalization),
d > 0 be his payoff for undetected illegal behavior, and
-b < 0 be his payoff for detected illegal behavior.

His expected payoff is then
0 for legal behavior.
-b • (1 - /3) + d • P for illegal behavior.

The inspectee will thus behave legally, provided

0 > -b • (1 - P) + d • P

or, equivalently, provided
1

l+b/d

With (33) this is equivalent to

C b

which is reasonable: the larger the ratio of profit for undetected
to cost of detected illegal behavior, the larger the inspector's
invested inspection effort.

Discussion
Our treatment of multi-level sampling hitherto was made under
the assumption that statistical errors of the first and second kind
resulting from measurement error could be neglected. How
would a treatment look which took these errors into account?

Let us assume that the false alarm probabilities for each for
the «, + n2 individual tests are all equal and given by a'. Then
the overall false alarm probability a is given by

!-« = (! -a')"'+"2. (37)

The non-detection probability j8/ for a single test involving
the ith method is then

(38)

where a? is the variance of the ith test, O is the standard nor-
mal distribution and U is its inverse. Using (37) we can write
(38) for fixed a as

(39)

With the help of the theorem of total probability the overall
non-detection probability for drawing with replacement is

N
(40)

where fi[ and j32 are given by (39) and where a' can be elimi-
nated in favor of a with (37). For a' = /3,' = /32 = 0 this reduces
to our original starting point (1).

We see that the kind of analysis performed in the main body of
this wo± will not lead to explicit formulae: If p't, j32 and a' were con-
stants, we could seek the corresponding generalizations. However /3|
and /32 are complicated, non-linear functions of n, and n2 and such an
attempt would be hopeless. One must resort to numerical calculation.

Another question is the choice of appropriate values for the
individual falsifications /u, and ̂  which we have assumed as
being given. Heuristically one could assume that /A, is of the
order of the measurement accuracy (which means taking into
account statistical error), and that /A2 is as large as possible, per-
haps the total material content of a measured item.

A rigorous treatment in which /A, and /A2 are strategic vari-
ables can of course not be carried out without considering sta-
tistical errors. Obviously then only the simplest situations can
be handled so that the Neyman-Pearson lemma, which allows
the construction of optimal test procedures and corresponding
game-theoretical solutions,3 can be applied successfully.
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Dry Interim Storage Facility
for Spent Fuel Assemblies from
Chernobyl Nuclear Power Plant

Phillippe Revel
Framatome SA
Paris, France

Note: This paper was presented at the INMM XVIII Spent Fuel
Management Seminar, January 12-14, 2000, Washington, D.C.

Abstract
Final shutdown of the Chernobyl nuclear power plant in Ukraine
necessitates safe on-site interim storage of irradiated fuel. Plant
operator EnergoAtom placed a contract with a Framatome-led
consortium for the design and construction of a facility for dry
processing and interim storage of some 25,000 spent fuel assem-
blies from Chernobyl. The designed solution combines a facility
for processing spent fuel arriving from the power plant with the
qualified NUHOMS™ storage system. Processed spent fuel is
packaged in sealed stainless steel containers in an inert atmos-
phere and placed in horizontal reinforced concrete storage mod-
ules. The design takes account of RBMK fuel architecture as well
as the need for safe storage of absorber rods. Commissioning is
currently scheduled for late 2001. The design service lifetime of
the storage facility is one hundred years.

Introduction
Ukrainian electric utility EnergoAtom commissioned a consor-
tium comprising Framatome (as lead member), Campenon
Bernard-SGE and Bouygues TP to design and construct a facil-
ity for handling, processing and storing spent fuel assemblies
from all four RBMK (light-water cooled, graphite-moderated)
units at the Chernobyl plant. The site, which currently has one
unit still in operation, is the focus of decommissioning and
cleanup efforts with a view to final closure, the work being sup-
ported via the Nuclear Safety Account, a European Bank for
Reconstruction and Development-administered G7 fund and by
the European Union.

The key design requirement is capability for safe, retrievable
storage over a period of one hundred years of some 25,000 spent
fuel assemblies and 3,000 absorber rods accumulated at the
power plant over its entire service life of twenty-plus years since
startup in 1978. This includes spent fuel arising from operation
of the plant's last unit until final shutdown. The design through-

out for the processing facility is targeted at enabling placement
in storage of over 2,500 fuel assemblies per year. The project
model applied combines short lead times with a high level of
local involvement, with 40 percent of the total contract value
placed with Ukrainian firms through civil construction and
equipment subcontracts.

Fuel Status/Characterization
Spent fuel assemblies and absorber rods discharged from the
reactors at Chernobyl nuclear power plant are currently stored
under water in the spent fuel pools in units 1, 2, and 3, as well
as at a separate temporary interim storage facility (Khoyat 1)
nearby. RBMK fuel assemblies exhibit unusual design features
compared with light water reactor (LWR) fuel (see Figure 1),
with two 18-rod bundles combined in a two-tier fuel assembly
with a long extension shaft. Fuel assemblies are generally cylin-
drical in external geometry, each fuel bundle measuring approx-
imately 3,644 mm in length, with an outside diameter of 79 mm.
The length of the extension shaft is 2,600 mm, giving an over-
all fuel assembly length of approximately 10,000 mm.

Facility Design
Overview
The design solution combines an upstream process building
(spent fuel processing facility) with a dry interim storage facil-
ity comprising NUHOMS™ horizontal reinforced concrete
storage modules. The SFPF, necessitated by the non-standard
fuel architecture described above, enables processing of spent
fuel following receipt from the plant in transfer casks.
Assemblies are separated into three sub-parts (extension shaft,
and upper and lower fuel bundles) prior to insertion into
NUHOMS™-type storage canisters. A separate vault is also
provided for storing the 3,000 absorber rods.

The now widely-used NUHOMS™ technology was devel-
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oped, qualified and licensed in the United States for storage of
LWR fuels, and is utilized for this and other Framatome proj-
ects (e.g. Medzamor VVER fuel storage facility in Armenia)
under an exclusive license agreement with Transnuclear.

The whole processing and storage concept has been opti-
mized and adapted for use with Chernobyl (RBMK) fuel, to
take account of issues such as geometry, source terms, materi-
als, and failed or damaged fuel.

Figure 1: RBMK Fuel Assembly

Extension shaft

Upper fuel bundle

Lower fuel bundle

Spent Fuel Processing Facility
On receipt of fuel and absorber rods from the power plant under
dry conditions in existing TK-8 casks, fuel assemblies and
absorbers are sorted, and the extension shafts are removed, sec-
tioned and drummed (see Figure 2). The absorber rods are
packed into cartridge tubes and placed directly in storage in a
special vault in an adjacent building. The upper and lower fuel
bundles are separated, ensuring similar overall dimensions to an
LWR fuel assembly, and hence compatibility with typical
NUHOMS™ canisters.

The separated fuel bundles are placed inside stainless steel
cartridges, which are sealed with a welded lid, and inerted. The
cartridges are then inserted into a NUHOMS™ canister, also
sealed under inert gas conditions. Each canister holds 196 car-
tridges, equivalent to a total of 98 fuel assemblies. Two pro-
cessing lines enable maximizing of facility throughout (see
Figure 3).

The stainless steel cartridges and canisters provide an effec-
tive double containment barrier between the active products and
the environment. Operations are carried out in a cascade of
shielded hot cells via remote control from decentralized pro-
tected workstations equipped with CCTV monitoring.
Biological protection of the operators is ensured by the thick-
ness of the cells' concrete walls. The entire process is dry,
reducing secondary waste and eliminating criticality risks. In
addition, the number of hot cells is minimized to reduce poten-
tial contamination issues, and hot cells are provided with dou-
ble containment.

Other key features include minimized handling height and
reduced load drop potential, and avoidance of load handling
above unprotected fuel assemblies. The SFPF design also incor-
porates ancillary systems for functions such as decontamina-
tion, effluent handling/treatment, access control, HVAC, and
radiation protection.

Interim Storage Facility (see Figures 4, 5 and 6)
Filled NUHOMS™ canisters are transferred from the spent fuel
processing facility to the interim storage facility in transfer
casks, via a direct straight-line rail connection. The interim stor-
age facility comprises a total of 256 reinforced concrete storage
modules of typical NUHOMS™ design arranged in two paral-
lel lines of 128 modules facing each other at a distance of 10
meters, with the rail track in between.

Canister transportation and transfer into the horizontal stor-
age module is provided by an automotive rail-mounted carrier
equipped with a transfer cask support skid (typical
NUHOMS™ design) with docking alignment and canister ram-
ming functions.

Natural convection of ambient air ensures passive removal of
residual heat, while probes located inside the storage modules
enable temperature monitoring via portable remote IR readers.
The reinforced concrete modules ensure protection of the canis-
ters against external aggressions, as well as protecting personnel
against radiation from the nuclear fuel. Specific local environ-
mental conditions are taken into account through special devices
fitted over air inlet orifices to prevent blocking by drifting snow.

Current/Future Status
The entire facility is scheduled to be operational at the end of
2001, with supply of the final fuel storage canisters to be
effected some months after spent fuel processing and packaging
has come on-stream. The currently scheduled service lifetime of
the interim storage facility is one hundred years.

Conclusion
The dual solution developed by the Framatome-led consortium,
the first large-scale on-site project associated with decommis-
sioning of the Chernobyl plant, combines a dry spent fuel pro-
cessing facility with extensive spent fuel interim storage capabil-
ity to meet the needs expressed by the utility. The fully-qualified
dry storage technology provides an effective double containment
barrier with passive heat removal, as well as ensuring package
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Figure 2: Processing and Interim Storage of Spent Fuel and Absorbers



Figure 2: Processing and Interim Storage of Spent Fuel and Absorbers



compatibility with other Ukrainian VVER-type spent fuel storage
facilities. Both spent fuel processing and interim storage are opti-
mized to take account of unusual RBMK fuel characteristics, in
particular fuel and absorber geometry. Special solutions were
developed to meet these key technical challenges.

The sheer scope of the project in terms of the quantity of
material to be placed in safe dry storage represented a particu-
lar challenge. The facility's capability to receive, process and
place into storage 25,000 spent fuel assemblies and 3,000
absorber rods makes it the world's largest spent fuel store, con-
firming both the appropriateness of the NUHOMS™ concept
and Framatome's technical competence in the field.

Phillipe F. Revel is a senior advisor, corporate strategy for
Framatone S.A., Paris, France. He has worked primarily on
nuclear projects for twenty-five years for Framatone. He has a
degree in chemical engineering from the University of Toulouse
and another in nuclear engineering from the University of
Paris.

Figure 3: SFPF Building Layout (0.00 m level)

Figure 4: SFSA modules layout (tri-dimensional view)

Figure 6: Layout of the 256 Concrete Storage Modules
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Figure 5: Chernobyl Railways Carrier and Skid



Summary of the Closing Plenary Session
of the 41st INMM Annual Meeting

James Lemley
Brookhaven National Laboratory

Upton, New York, U.S.A.

Amy Whitworth
Pacific Northwest National Laboratory

Washington, D.C., U.S.A.

This year for the first time, the technical program of the Annual
Meeting extended over four full days. The closing plenary, organ-
ized by the Government-Industry Liaison Committee, was held on
Thursday, July 20. GILC planned the closing plenary to address
important issues in nuclear materials management, safeguards,
and nonproliferation from perspectives not covered in the regular
technical sessions. This year, two subjects of current interest were
selected: initiatives to enhance security, especially information
security, at U.S. Department of Energy laboratories and the impact
on international collaborative programs; and the Nonproliferation
Treaty Review Conference that concluded in May.

Security-related events at Los Alamos National Laboratory
had received wide public and international attention during the
preceding year. These events drew attention to the competing
needs for more effective security and management of sensitive
information, on the one hand, and professional contacts and the
effective flow of information in international collaborative proj-
ects, on the other. Such projects are essential for progress in
global management of nuclear materials, arms control and non-
proliferation, and scientific research in general. Eugene
Habiger, the U.S. Department of Energy's national security czar,
outlined new procedures being implemented at the DOE labora-
tories to effect the change in attitude that the administration con-
siders necessary to improve security. He discussed the balance
between security and international cooperation.

One of the conditions for the indefinite extension of the NPT in
1995 was that the nuclear weapon states enter into a comprehensive
treaty to ban explosive testing of nuclear weapons. The U.S. Senate
rejected the Comprehensive Test Ban Treaty that was subsequently
negotiated. The first NPT review conference since its indefinite
extension and since the Senate's rejection of the CTBT took place
in May. Michael Rosenthal, U.S. Department of State, was an
active participant in the review conference and in previous review
conferences. He reported that, in spite of the setback regarding the
CTBT, the review conference was very successful in further
strengthening the international nuclear nonproliferation regime.

Security and International Collaboration —
A Proper Balance
Remarks by Eugene E. Habiger, U.S. Department of Energy
Text submitted by Eugene E. Habiger

General Eugene E. Habiger, U.S. Air Force (Retired), is the U.S.
Department of Energy's director of security and emergency
operations. As the Department's security czar, he is responsible
for implementing the Secretary's security reform plan and over-
sees all security functions, including safeguards and security
policy, cybersecurity, critical infrastructure protection, foreign
visits and assignments, and emergency operations functions. He
is charged by the Secretary of Energy with changing the secu-
rity culture at DOE and establishing a program to re-energize
and restore confidence in the Department's security program.

Habiger has more than 35 years of experience in national
security and nuclear operations. In his last assignment as the
commander-in-chief of United States Strategic Command, he
was responsible for all U.S. Air Force and U.S. Navy strategic
nuclear forces supporting the national security objective of
strategic deterrence.

The General began his military career by enlisting in the
Army. He went on to complete Air Force Officer Training
School in September 1963 as a distinguished graduate. He is
a command pilot with more than 5,000 flying hours, primarily
in bomber aircraft. During the Vietnam War, he flew 150 com-
bat missions.

Introduction
It was a little more than a year ago that I left my home in San
Antonio and started my present position as director of the
Department of Energy's Office of Security and Emergency
Operations. Prior to accepting this job, I, like many of you, had
been following the stories in the media regarding espionage
activities directed at our national laboratories and security
lapses at the Department of Energy. I followed these
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reports with equal
degrees of interest
and alarm. As
the former com-
mander-in-chief of
the U.S. Strategic
Command, I was
intimately familiar
with the critical
national security
responsibilities of
the Department of
Energy, particularly
as they relate to the
nation's nuclear
weapons program.
On June 16, my
interest became
even more acute,

General Eugene Habiger, U.S.A.F. (Retired) as jnjs was j^e

day Secretary Bill
Richardson asked me to become the Department of Energy's
security czar. Shortly thereafter, on July 6, 1 reported for duty.

Why would I take this job? Well, first I believe the protec-
tion of U.S. nuclear assets is absolutely critical to the preser-
vation of national and international security. Second, I love a
challenge. And what a challenge it has been. Despite the many
successes we have achieved over the past year in enhancing
our protection posture, recent events such as those at Los
Alamos serve to underscore the tenuous nature of the trust and
confidence that the U.S. Congress and the American public
have in our ability to protect the national security assets under
our charge.

Their concerns, many of which are justified, highlight the
need for changes to some of our policies, procedures, and prac-
tices. More importantly, however, is the need to change our atti-
tude toward security. We need to ingrain security into the mind-
set of everything we do, much as we do with safety. Policies and
procedures can change with the stroke of a pen; attitudes take
much longer.

A Sense of Ownership
This Department has always gained from the contributions by
foreign nationals to the intellectual life and vitality of the
Department's laboratory complex. Beginning with the
Manhattan Project, the importance of the contribution of for-
eign scientists to major national defense and scientific advances
has been widespread. The importance of this contribution is no
less important today than it was almost sixty years ago. Also no
less important is the need to protect the very information and
matter from those who wish us harm.

While it is a necessary imperative to continue the interna-
tional collaboration essential to the advancement of scientific
research, it is equally essential to provide the controls to ensure
that the information and/or material are not compromised.

This sounds great, but how do we make this happen? First
and foremost we must instill a sense of ownership in those indi-
viduals who generate and otherwise work with our national
security assets. This is easier said than done. Time and again, I
have heard it offered that the private sector protects its secrets
much better than does the government. In some instances this is
true. But an important question is why is this true? What is it
about private industry that enables it to provide the necessary
protection of its corporate secrets? It is not the systems or tech-
nology. We employ some of the most sophisticated systems in
the world using cutting edge technology. It is not the protective
forces. Our security forces and special response teams are world
class. So what is it?

I believe that in the private sector there is a true sense of
ownership of the information and material generated. Equally
importantly, however, is the greater realization among the rank
and file of corporations of the effects of the loss or compromise
of their most sensitive material. Should corporate secrets fall
into the hands of a competitor, it might very easily lead to a loss
of business and, ultimately, jobs.

This sense of ownership and ultimate cause and effect is a
little more difficult to convey in government. To do so effec-
tively requires the dedication and commitment from the top
which under the best of circumstances changes every four years,
sometimes more often.

We are fortunate in this regard at the Department of Energy
in that we have Secretary Bill Richardson leading the charge.
Beginning with his issuance of a zero tolerance policy for secu-
rity infractions in June 1999, Secretary Richardson has demon-
strated his commitment to security time and again since he
asked me to assume my present position within the Department.
Security has a seat at the Secretary's table in the person of me.
At each of his senior staff meetings I am provided the same
opportunity to express my views as any of the line programs.
This is significant for two reasons. One, it sets a precedent in
that it elevates security to a level within the department never
previously achieved; and two, it affords me the opportunity to
learn more about the line programs thereby facilitating the
communication necessary to ingrain our collective protection
responsibilities into program planning and implementation.

Let me underscore the significance of the Secretary's zero
tolerance policy. This directive is critical in that it provides clear
guidance on personal accountability for protecting classified
and other sensitive materials and ensures accountability of per-
formance in DOE's management contracts of its field sites. It
provides a pivotal first step in that it demonstrates to everyone,
not just those at the Secretary's staff meeting, of the commit-
ment from the top. But this level of commitment is not the sole
answer. As I said earlier we have to change the mindset among
our workforce so that security and its associated responsibilities
becomes second nature in everything we do. This is accom-
plished through positive reinforcement as well.

To this end, over the past year we have mounted an aggres-
sive security campaign. A significant portion of this campaign
has been directed at reminding employees of the responsibilities
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associated with the clearance they are granted by the
Department. This comprehensive education and
awareness effort has taken many forms to include:

• The conduct of department-wide operational
stand-downs that focused the Department's
employees and contractors on their security
responsibilities. On June 21-22, 1999, stand-
downs were directed at Lawrence Livermore,
Sandia, and Los Alamos national laboratories to
carry out a two-day security immersion program.

• In April 1999, all classified computers at these
weapons labs were shut down for two weeks
for security upgrades and worker training.

• Every DOE site with a national security mis-
sion ceased work activities on August 3 for the
entire day to participate in a program of secu-
rity awareness and training. These stand-downs
have increased awareness and improved the
Department's security practices.

• In addition to these stand-downs and to keep the concept of
security in front of our employees, we established a broad-
based poster campaign with posters that are changed
monthly and designed to capture employees' attention and
remind them of their security responsibilities. It is a simple
thing yet one that serves to constantly remind employees to
be ever mindful of their responsibilities.

• In further support of the enhanced security education and
awareness campaign, we have thus far published nineteen
Crosstalk Papers. Crosstalks are a means of describing
issues that may have departmentwide implications. They
provide certain background material, describe observations
and lessons learned, and make specific recommendations
addressing an issue. While not directive in nature, they pro-
vide yet another mechanism to raise the level of awareness
concerning issues of concern involving security and emer-
gency operations.

We also actively solicit feedback from our employees on our
policies and procedures. This provides the input necessary to
ensure that our policies remain relevant.

This education and awareness campaign will continue as we
begin our next campaign in October. But this campaign will also
look inward as we work toward improving the technical capabil-
ities of our security professionals throughout the country. Doing
this will not only enhance their effectiveness, but also foster a
greater sense of pride in fulfilling their critical responsibilities.

So the Secretary sets the standard with his demonstrated com-
mitment. We then train and educate our employees about the
responsibilities associated with having a clearance and access to
classified and otherwise sensitive material. What is the missing
element? Enforcement. In accordance with federal law and
departmental policies, we must ensure when our security proce-
dures are violated, those who are found to be responsible must be
held accountable. To do otherwise undercuts the entire concept of
ownership and personal responsibility.

So these are the three necessary components for instilling

(Left to right) Government Liaison Committee Chair James Lemley, Closing Plenary
Speaker General Eugene Habiger, INMM President Debbie Dickman, Closing
Plenary Speaker Michael Rosenthal, and Government Liaison Committee Vice Chair
Amy WhitH'orth.

a sense of ownership that leads to satisfying our security
responsibilities:

• Commitment from the top;
• Education and awareness; and
• Meaningful enforcement.

A Proper Balance
At the Department of Energy, it is crucial that we achieve a
sense of balance between science and security. These two are
not and should not be mutually exclusive. In this regard, the
department is firmly committed to maintaining its ability to
conduct collaborative research and enhance its role in the sci-
entific research community. We have to do this. Our ability to
fulfill our mission depends on it.

DOE has taken great strides to ensure the proper balance
between science and security. For example, we recently issued
a new badge policy to be followed by sites throughout the com-
plex. In doing so we adopted a concept whereby different clear-
ance levels are indicated by different color badges. In other
words a Q clearance is indicated by a blue badge, an L clear-
ance badge is yellow, and so forth. As part of this policy, a vis-
itor from a foreign country is issued a red badge along with the
name of the country indicated on the badge. From a security
standpoint this policy makes perfect sense. Different color
badges allow for easier identification of an individual's access
authorization not only by security personnel, but also by other
employees as a normal course of business.

Now to some in our scientific community, this new policy
was a problem; particularly as it relates to the identification of
foreign nationals. As we have discussed, much of the work per-
formed by scientists at our laboratories is collaborative in nature
with significant participation by their colleagues from other
countries. Consequently, when you are trying to build a sense of
team, distinguishing team members by country can create bar-
riers. We listened to their concerns and developed a compro-
mise. We identified 16 facilities throughout the complex where
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there are no operations involving classified interests. We then
authorized the use of a single badge at these facilities that
makes no distinction as to an individual's nationality. This is
what I mean when I refer to a proper balance. Security interests
can still be protected while not harming the teamwork neces-
sary for scientific advancement.

Sometimes this balance is driven by other interests. For
instance, while the department recognizes the need for
international collaboration, Congress has a very real con-
cern over DOE's ability to track and control visitors from
so-called sensitive countries to our three weapons laborato-
ries, Los Alamos, Sandia, and Lawrence Livermore.
Accordingly, legislation was passed last year that imposes a
moratorium on visitors from these countries until such time
as DOE, the FBI, and the CIA certify that the foreign visits
and assignments program at these three laboratories pro-
vides the necessary controls to ensure the protection of
national security assets. The legislation did allow for secre-
tariaL approval for specific visits on a case-by-case basis,
thereby leading to the establishment of a rigorous approval
process. This process incensed some scientists in the field;
but as the requirement is currently law, the department must
comply. This is one instance where Headquarters is truly
not the evil empire perceived by some in the field. But once
again this comes back to our ability to regain the trust of the
Congress that we, in fact, are protecting the national secu-
rity assets entrusted to our care. Once we demonstrate this
to the Congress and the American people, we will once
again earn that trust.

Security and International Collaboration
Change has not come easily, however. It rarely does. We tend to
get comfortable with the way things are and how we conduct
our activities. We could not and should not make change for its
own sake. Rather we should do so in a manner that is system-
atic in approach and takes into consideration the role of security
in the larger context of the DOE mission.

When we first started to make changes, there was consid-
erable concern raised by many within our scientific commu-
nity that some of our policies were too restrictive, particularly
as they relate to allowing access to facilities by our foreign
colleagues.

The badges I spoke of earlier being just one example. Some
believed that the restrictive nature of these policies would stifle
international collaboration, harm the morale of foreign nation-
als currently conducting research, and hinder recruiting and
retention efforts at our laboratories. I heard many of these con-
cerns firsthand as I traveled throughout the country and visited
our DOE sites. I spoke with hundreds, if not thousands, of sci-
entists working at our national laboratories. I came away from
these visits much heartened by the dedication of these individ-
uals. The concerns raised caused debate among our best and
brightest which is good and served to better our goal of inte-
grating security into daily program activities.

In keeping with the concept of maintaining a proper balance

between science and security, Secretary Richardson requested the
Secretary of Energy Advisory Board to form a working group to
review the Department's Foreign Visits and Assignments
Program. This working group would assess the balance between
national security and science as it pertains to international col-
laboration and the access afforded to our colleagues from other
countries. The Foreign Visits and Assignments Program adminis-
ters the policies and procedures related to foreign nationals at the
Energy Department laboratories and other facilities.

After a two-month review, the Board found that the benefits
of international collaborations at the Department of Energy's
national laboratories make it essential to the scientific and tech-
nological strength of the United States. This is clearly evident in
the work in which many of you are involved. The success of
your work requires meaningful international collaboration.

In publishing its findings, the Secretary's Advisory Board
stated that foreign national visitors and assignees can safely have
managed access to DOE's laboratories and other facilities with-
out compromising classified information.

The Department of Energy is a science-based agency for
which scientific research and development provide the founda-
tion for advances essential to the Department's four missions:
science, national security, energy, and environmental quality.
The Department of Energy is this nation's, and indeed the
world's, largest supporter of research and development in the
physical sciences and engineering. Despite their considerable
size, however, the Department's laboratories conduct only 1 to
2 percent of the world's research and development. Thus, their
ultimate effectiveness rests on their continued ability to learn
from the other 98 to 99 percent of research and development
activities conducted elsewhere in the United States and abroad
by industry, universities, and governments.

Without question, the Department benefits greatly from
communication and collaboration with scientists and engineers
conducting the balance of the world's research. Collaborations
speed up the scientific process, enhance understanding, and
allow nations to pool their resources and fund projects too
costly for one nation to bear.

Examples of successful collaborations are found throughout
the Department of Energy. As evidenced by the work in which
many of you are involved, DOE works in concert with other
federal entities and actively participates in U.S. government
arms control interagency working groups, providing technical
input and helping ensure that DOE security interests are pro-
tected. We have established high priorities for involvement on
several major U.S. government initiatives, to include the
revision of the Physical Protection Convention, the
U.S./Russian/lAEA Trilateral Initiative, Cooperative Threat
Reduction, and START III.

Recognizing that most of these initiatives have been the sub-
ject of papers and expert discussion throughout your meetings this
week, I will not revisit their specifics or the level of involvement
by the Department of Energy. Suffice it to say, however, the inter-
action among international colleagues in each of these programs
is the critical component of success.
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Nuclear Materials Management
The Department of Energy has long recognized the importance
of the work in which each of you is involved as it relates to the
worldwide security of nuclear materials. Conversely, we under-
stand that the successful implementation of these programs will
necessarily affect U.S. domestic security. Our jobs are to ensure
that the negative effects are minimized and to leverage your
efforts in a fashion that can strengthen security at DOE facilities.

We will continue to have multifaceted involvement in the
initiatives you discussed this week. Specifically, we will con-
tinue to be involved in system development, to include partici-
pation in departmental and interagency working groups, and
through service on U.S. delegations to international meetings.
We support the planning and implementation of all of the activ-
ities involved in these initiatives, providing expert advice in the
areas of physical security, protective forces and material control
and accounting. We will also continue to participate in techni-
cal discussions among the interested parties, serve as liaison to
official negotiations, and assist the affected DOE sites on mat-
ters of classification, security plan development and preparation
for visits by foreign nationals. We will continue to take an active
role in national-level initiatives involving DOE facilities, partic-
ularly as they intersect with the security of our most sensitive
assets. I remain confident that through proper coordination and
continued expert collaboration, the United States can fulfill
what the interrelated missions of reducing the worldwide
nuclear threat and protecting our domestic nuclear secrets from
falling into the wrong hands.

Ensuring the protection of critical assets entrusted to our care
while allowing the exchange of cooperative research with our
international colleagues is a significant challenge. We are confi-
dent, however, that a proper balance can be achieved.

Conclusion
Since the beginning of the Manhattan Project we have had some
two million people work on our nuclear weapons program. Of
this number, only a handful have failed their country in uphold-
ing the national security secrets we entrusted to them. Some
might argue that even a handful is too many. Yet, I will tell you
that when you are dealing with people you have to recognize the
fact that sometimes human frailties lead to system failures.

We cannot possibly guard against every threat. An individual
who decides to take a classified document out of a security area;
a cleared employee who releases classified information at a sem-
inar without authorization; or even an armed protective force offi-
cer who decides to discharge his weapon while standing post.
Can we absolutely prevent these incidents from occurring? The
answer is no. We cannot control or alter the threats to the security
interests entrusted to our care. What can be controlled, however,
is our ability to plan and respond to threats, should they ever
materialize.

These past few weeks have brought numerous allegations
about the nature of security at the Department of Energy. Some
have made for interesting television sound bites. I am the first
to admit when criticism is warranted and have said so many

times with regard to some of the allegations directed at the
department and its security program. Some of these most recent
criticisms, however, have been off the mark in that they only tell
part of the story. I believe the Congress and the American peo-
ple need to know that the Department of Energy has made
tremendous strides over the past year in our efforts to upgrade
security. During this time frame, we have initiated a number of
measures to enhance security throughout the complex.

Despite these enhancements, however, as the events at Los
Alamos indicate, much work remains. As in the past, we will
continue to learn new lessons, and we will respond quickly and
decisively to these lessons. This has manifested itself most
recently in light of the events at Los Alamos and the subsequent
enhanced security measures directed by Secretary Richardson.

And through it all we must and will continue to drive home a
sense of ownership and personal accountability among our
employees who are charged with handling our most sensitive
material. I believe this, and I know the Secretary believes it as
demonstrated by the support he has given me over the past year
on the numerous initiatives we have instituted. Incorporating this
mindset into the daily operations of every individual within the
department remains a significant challenge; yet one we will
accomplish.

The 2000 NPT Review Conference: An Assessment
Remarks by Michael D. Rosenthal, U.S. Department of State
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Michael D. Rosenthal

Introduction
The NPT is the
centerpiece of the
nuclear nonprolifera-
tion regime. With 187
parties, it is almost
universal—only Cuba,
India, Israel, and
Pakistan are nonpar-
ties. The Treaty is
reviewed, in accor-
dance with its terms,
every five years.
Although the reviews
take place in accor-
dance with the terms
of the Treaty, the

nature of the review process itself is decided upon by the parties
to the Treaty. For example, the effort to reach agreement on a
final document at review conferences is one such decision. The
last review conference, in 1995, did not reach agreement on a
final document, although it did make a decision, strongly sup-
ported by the United States, to extend the Treaty indefinitely.
The 1995 also established a strengthened review process.

This strengthened review process was used for the 2000
NPT Review Conference. It began in 1997 and consisted of
three meetings of the preparatory committee in 1997, 1998, and
1999. Although it did agree on all of the procedures necessary
for the review conference, it did not make any substantive rec-
ommendations, one of the goals that had been agreed upon for
the strengthened review process.

This was one reason why when Secretary Madeleine
Albright addressed the sixth NPT review conference on the day
it opened, April 24, few believed that the conference would
agree on a final document. Indeed, most predictions not only
dismissed that prospect but were decidedly more gloomy. For
many, the NPT did not seem to be working.

The United States had another view. As stated by the
Secretary in the U.S. plenary statement, the United States
believed that the decision in 1995 to extend the Treaty indefi-
nitely was a "gift to our children—and ourselves," a gift that
safeguarded this indispensable agreement, the NPT, for all
nations, all people, for all time. Further, she said, "the United
States believes that any fair reading of the record will affirm that
the Nonproliferation Treaty is doing its job."

In this regard, the Secretary cited the Treaty's success in fos-
tering peaceful uses of the atom; pointed out that the international
community had responded with a single, clear voice to nuclear
testing in South Asia; noted the need for a fair and balanced dis-
cussion of middle east issues; and expressed strong support for
the IAEA, its new strengthened safeguards system, and its role in
the DPRK and Iraq. She also highlighted the remarkable progress
in nuclear disarmament since the Cold War's end.

The outcome of the conference, in which more than 150 par-
ties participated, demonstrated that the United States is not

alone in this view of the importance of the NPT. It was clear
from national statements throughout the conference that NPT
parties recognize the vital role of the Treaty, notwithstanding
ongoing concerns about issues related to its implementation.
But surprisingly, the conference went further and on May 20
adopted by consensus a document that reviewed the operation
of the Treaty and set forth future steps that could strengthen its
operation. It is an important signal of the strength of the NPT
that countries with widely varying views on nuclear disarma-
ment and regional issues could find common ground.

In the consensus document, the parties emphasized the
importance of universal adherence to the NPT and of strict
compliance with its terms, noted the crucial role of IAEA
safeguards in enforcing the Treaty's undertakings, endorsed
steps that would lead to further reductions in nuclear weapons
and would promote the irreversibility of the nuclear disarma-
ment process, and stressed the key role of the Treaty in
encouraging the peaceful application of nuclear techniques to
build prosperity for all.

Secretary Albright said, as the conference opened, that,
working together, the parties to the NPT can help to build a
world that is safer and more secure for all peoples. The con-
structive cooperation and leadership that led to the consensus
document has indeed contributed importantly to this objective.

What Did the Conference Achieve?
Overall, the parties reaffirmed the NPT's continued importance
to global security. It is all the more significant that this consen-
sus was reached at a time of much upheaval on nonproliferation
and nuclear disarmament. Many are concerned about the future
of the CTBT, NMD, and the START process as well as prolif-
eration concerns around the world such as:

• The Democratic People's Republic of Korea's nuclear and
missile programs;

• Iran's WMD and missile programs;
• India's and Pakistan's pursuit of nuclear and missile pro-

grams with few signs of restraint and with tensions and
mistrust between them at dangerous levels; and

• Iraq's continued defiance of United Nations Security
Council resolutions and its exclusion of international
inspectors.

Nonetheless, NPT parties clearly said that there is a way
forward and that the NPT is an indispensable element of
moving ahead.

What did conference conclude?
NPT parties remain convinced that the spread of nuclear
weapons undermines international security and that the NPT
has a vital role in preventing that spread. It was also very clear
that NPT parties do not believe that India and Pakistan can or
should be accorded the status of nuclear weapon state under the
NPT; that they should in fact not be accorded any special status
whatsoever as a result of their nuclear tests; and NPT parties
remain firm in their conviction that India and Pakistan should
meet the measures set forth in UNSCR 1172.
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Support for universal adherence to the. NPT also remains
strong and Cuba, Israel, India, and Pakistan were urged to join
as non-nuclear-weapon states. The conference recognized the
importance of the Middle East peace process in contributing to
the goal of a Middle East free of nuclear weapons and other
weapons of mass destruction and the need for full compliance
was a major theme. Participants stressed that preservation of the
Treaty's contribution to peace and security is dependent on
strict observance of its provisions.

There is strong support for maintaining a moratorium on
nuclear test explosions and for continuing efforts to bring the
CTBT into force. Further nuclear reductions under the START
process were endorsed, as was the need to preserve and
strengthen the ABM Treaty. Among the dominant themes
related to nuclear disarmament was the importance of resuming
negotiations at the Conference on Disarmament in Geneva on a
fissile material cutoff treaty. Disappointingly, another CD ses-
sion has passed with no sign of progress. Irreversibility of the
nuclear disarmament process was stressed, particularly as it
related to the disposition and verification of nuclear material
removed from military programs. There was much support for
transparency, diminishing the role of nuclear weapons in secu-
rity policies, and concrete measures to reduce the operational
status of nuclear weapons systems, where such steps would
promote international stability and the security of all states. The
UK initiative on verification was welcomed. It was recognized
that the further development of verification capabilities was
necessary in order to achieve a nuclear weapon free world.
Finally there was the reaffirrnation by the nuclear weapon
states, stated as "an unequivocal undertaking," of their commit-
ment to the total elimination of their nuclear weapons leading
to nuclear disarmament to which all states are committed under
Article VI.

The conference final document also drew conclusions in a
number of areas directly relevant to INMM in the areas of IAEA
safeguards, fissile material controls, and physical protection.

The conference recognized that IAEA safeguards are a fun-
damental pillar of the nuclear nonproliferation regime and their
important role in nonproliferation, nuclear disarmament, and
nuclear cooperation. The conference noted with satisfaction
that, since 1995, twenty-eight states have concluded NPT safe-
guards agreements with IAEA, twenty-five of which have been
brought into force. But the conference also noted that fifty-one
states parties to the Treaty have yet to bring into force compre-
hensive safeguards agreements, and it urged them to do so as
soon as possible. The conference reaffirmed the fundamental
importance of full compliance with the provisions of the Treaty
and the relevant safeguards agreements, and it noted two
instances of concern—DPRK and Iraq.

The conference reaffirmed that the implementation of NPT
safeguards agreements should be designed to provide for verifi-
cation by the IAEA of the correctness and completeness of a
state's declaration so that there is a credible assurance of the
non-diversion of nuclear material from declared activities and
of the absence of undeclared nuclear material and activities.

The conference noted the Part I measures endorsed by the
IAEA Board of Governors in June 1995 for strengthening and
making more efficient the safeguards system.

The conference also fully endorsed the measures contained
in the Model Protocol (INFCIRC/540 (corrected)), which was
approved by the IAEA board of governors in May 1997.

In this regard, the conference:
• Welcomed the fact that since May 1997, the IAEA Board

of Governors has approved additional protocols to com-
prehensive safeguards agreements with forty-three states
and that twelve of those additional protocols are cur-
rently being implemented;

• Encouraged all states parties to conclude additional pro-
tocols as soon as possible and to bring them into force or
provisionally apply them as soon as possible; and

• Recommended that the director general of IAEA and the
IAEA member states consider ways and means, which
could include a possible plan of action to promote and
facilitate the conclusion and entry into force of such
safeguards agreements and additional protocols.

The conference noted the high priority that IAEA attaches
to integrating traditional nuclear material verification activities
with the new strengthening measures and looked forward to an
expeditious conclusion of this work.

The conference noted the important work being undertaken
by IAEA in the conceptualization and development of integrated
safeguards approaches, and encouraged continuing work by
IAEA in further developing and implementing these approaches
on a high-priority basis.

The conference noted the conclusion drawn by the Board of
Governors of IAEA that the proliferation risk with regard to
neptunium is considerably lower than that with regard to ura-
nium or plutonium and that at present there is practically no
proliferation risk with regard to americium; and expressed sat-
isfaction at the recent decisions of the IAEA Board of
Governors enabling IAEA monitoring of the production and
transfer of separated neptunium and reporting when appropriate
on the availability of separated americium.

The conference noted the considerable increase in the
Agency's safeguards responsibilities since 1995. It further
noted the financial constraints under which the IAEA safe-
guards system is functioning and called upon all states parties,
noting their common but differentiated responsibilities, to con-
tinue their political, technical, and financial support of IAEA in
order to ensure that the agency is able to meet its safeguards
responsibilities.

Regarding the management of excess fissile material, the
conference:

• Underlined the importance of international verification
of nuclear material designated by each nuclear-
weapon state as no longer required for military pur-
poses that has been irreversibly transferred to peaceful
purposes;

• Supported recent unilateral offers and mutual initiatives
to place excess material under appropriate IAEA verifi-
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cation arrangements; and
• Said that nuclear materials designated by each of the

nuclear-weapon states as no longer required for military
purposes should as soon as practicable be placed under
IAEA or other relevant verification.

In this regard, the conference:
• Noted the agreement between the Russian Federation

and the United States to convert in Russia 500 metric
tons of high enriched uranium from Russia's nuclear
weapons to low enriched uranium for use in commercial
reactors;

• Welcomed the conversion to date of over 80 metric tons
of HEU in the framework of this agreement;

• Recognized the affirmation by presidents of the Russian
Federation and the United States of the intention of each
country to remove by stages approximately 50 metric
tons of plutonium from their nuclear weapons programs
and convert it so that it can never be used in nuclear
weapons;

• Urged the completion and implementation of the
Trilateral Initiative between the United States of
America, the Russian Federation and the International
Atomic Energy Agency; and

• Supported development of arrangements by all nuclear-
weapon states to place excess fissile material under inter-
national verification and for the disposition of such mate-
rial, to ensure that such material remains permanently out-
side of military programs.

The conference noted the paramount importance of effective
physical protection of all nuclear material and called on all states
to maintain the highest possible standards of security and physical
protection of nuclear materials. It urged adherence to the conven-
tion on the Physical Protection of Nuclear Material, welcomed
discussions on the need to revise the Convention, and supported
the recommendations on physical protection contained in INF-
CIRC/225/Rev.4 (corrected).

Expressing concern about the illicit trafficking of nuclear
and other radioactive materials, the conference urged all states
to introduce and enforce appropriate measures and legislation
to protect and ensure the security of such material, and wel-
comed the activities in the fields of prevention, detection and
response being undertaken by IAEA in support of efforts
against illicit trafficking.

Carrying Forward the NPT Agenda
Although this is a partial reflection of what was agreed, this is
a broad and rich agenda. There is much to be done. The United
States is continuing its efforts to pursue the measures spelled
out in the final document.

We will continue our efforts to support a strong IAEA safe-
guards system, and the United States fully supports the integra-
tion of IAEA INFCIRC/540 and INFCIRC/153. As did the final
document, the United States gives high priority to this. As we
proceed, though, we must understand clearly what to expect in
a number of areas. First is cost. While cost neutrality is an

important goal, the cost of safeguards should be determined by
the cost of effective safeguards. Cost neutrality should not be a
boundary condition for implementation, and integrated safe-
guards should not be viewed as a vehicle for solving safeguards
budget problems. The second area is how quickly integrated
safeguards can be implemented. The conference looked forward
to the expeditious conclusion of the Agency's work. So does the
United States. The Secretariat has estimated that development
of the conceptual framework for integrated safeguards, includ-
ing the safeguards approaches will not be completed before the
end of 2001 and that some fifteen months of actual experience
in implementing the additional protocol in a state will be needed
before integrated safeguards can be applied in the state. We
support fully the Secretariat in avoiding hasty decisions on inte-
grated safeguards. Clearly, there is much to be done, and we
will continue to support the IAEA's efforts.

We are working diligently to complete a model agreement
under the Trilateral Initiative that will provide for IAEA verifi-
cation of the irreversible removal of excess fissile material from
defense programs. But, we are not waiting for that to place
excess material under IAEA verification. In total, some 90 met-
ric tons of the total U.S. excess materials inventory of approxi-
mately 226 metric tons is either already under inspection or has
been committed by the United States for inspection in the future.
Twelve metric tons of HEU and plutonium are already under
safeguards at three storage facilities. The IAEA has also inde-
pendently verified the down blending of HEU at both the
Portsmouth gaseous diffusion plant and the BWXT facility in
Virginia, including 3.7 MT at Portsmouth. BWXT is currently
under contract to downblend 50 metric tons of material. This
down blending began in 1999.

The United States assumes that the downblending activities
will become subject to the verification arrangements of the
Trilateral Initiative once they are in place. In the interim, the
IAEA continues its verification of the down blending of HEU to
LEU in the United States under the U.S.-IAEA safeguards
agreement.

The United States and Russia have initialed and will soon
sign a plutonium disposition agreement that commits each side
to dispose of 34 metric tons of weapon plutonium and to make
it subject to bilateral and international verification.

We are participating actively in discussions related to
strengthening the physical protection convention. The United
States believes that the convention should be strengthened by
changing its scope so as to cover nuclear material in civil
domestic use and storage.

Conclusion
All parties can take pride in the accomplishment of the 2000 NPT
Review Conference. Despite predictions of failure before the
conference, after thirty years the NPT has emerged stronger than
ever. By adopting a consensus final document, the Nuclear
Nonproliferation Treaty parties reinforced in very strong terms
the vital role of the Treaty in advancing the security of all nations.

It defies expectation that so many nations could reach agree-
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ment on any one issue, let alone the number and variety of
issues we had before us. And yet, they did. Reflecting their view
of the importance of a strong NPT, the participants at the 2000
NPT Review Conference conducted their work in the best spirit
of cooperation, compromise, and consensus. This is the com-
mon ground on which our future dialogue must rest. Together,

the parties crafted an important consensus document that will
guide the work of the international community for many years.
If followed wisely, this guidance will help us to maintain and
strengthen the IAEA safeguards system and improve the man-
agement of nuclear materials worldwide.
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Chapters

Central Chapter
Another successful meeting was held
June 6 at the Y-12 Visitors Center by the
Committee to reorganize the Central
Chapter of INMM. Six members
attended and discussed having a fall
meeting in late October in Oak Ridge.
Michael Whitaker said he would help
Debbie McNeilly and John Wachter with
planning. Several locations for the meet-
ing were suggested.

Larry Satkowiak, Teresa Reed, and
Uri Gat will help with the technical pro-
gram for the meeting.

Tatum Fowler and Chris Pickett will
work on advertising the event locally and
at the Central Meeting.

There was an agreement to form an
election committee to obtain candidates for
all Central region offices so that elections
can be held in the near future. More volun-
teers are needed to support this effort.

Chris A. Pickett
Chair, Central Chapter
Oak Ridge Laboratory
Oak Ridge, Tennessee U.S.A.

Pacific Northwest Chapter
The annual chapter summer barbecue
was held September 14 at Leslie
Groves Park in Richland, Washington.
As usual, this event was a big success
with a large turnout. The Issue of
Resolution for Art Waligura from the
INMM was given to his son.

The chapter held a successful spring
dinner meeting April 20, 2000. The
speaker was Gary Kodman. He spoke on
current issues involving the Safeguards
and Security Review in DOE.

The chapter continued its long-time
support of various community activities.
Members participated in the DOE-spon-
sored Science Bowl in February and the
Mid-Columbia Regional Science and
Engineering Fair. The chapter donated
$100 to each organization this year. The

PNW Chapter also supported the Tri-
City Technical Council.

Brian Smith
Chair, Pacific Northwest Chapter
Pacific Northwest National Laboratory
Richland, Washington U.S.A.

Southeast Chapter
A special dinner meeting of the
Southeast chapter of INMM was held
June 27,2000. Honored guests were Jean
Aragon, Jean Lefebvre, and Dirk
Schriefer, who were representing the
IAEA on a visit to the Savannah River
Site. Representatives from DOE head-
quarters and the Nuclear Regulatory
Commission were also present.

Obed Cramer
Chair, Southeast Chapter
Consultant
Augusta, Georgia U.S.A.

Japan Chapter
The Japan Chapter is co-sponsoring the
Third INMM/ESARDA Workshop on
Science and Modern Technology for
Safeguards. A planning meeting was
held in November in Tokyo with repre-
sentatives of the INMM, the Japan
Chapter, and Korean Chapter, who dis-
cussed the overall program and the
budget plan.

The Japan Chapter has 143 regular
members and 19 sustaining members.

Shyunji Shimoyam
Chair, Japan Chapter
Japan Atomic Power Co.
Tokyo, Japan

Vienna Chapter
The Vienna Chapter continued its partic-
ipation as an active chapter of the INMM
during the 1999-2000 fiscal year. The

Vienna Chapter currently has 58 mem-
bers. The Chapter Executive Committee
held bimonthly planning meetings.
Luncheon meetings were held in
November and April. The guest speakers
included John Carlson, director general,
Australian Safeguards and Non-prolifer-
ation Office.

Jaime Vidaurre-Henry
Chair, Vienna Chapter
IAEA
Vienna, Austria

Korea Chapter
The Korean Chapter's fifth Executive
Committee Meeting was held in Taejon
on June 23, 2000.

The representatives of Korean
Chapter for the 41st INMM Annual
Meeting were selected.

On September 1, the Korea Chapter
plans to hold elections for its four chap-
ter officers and two members at large. On
September 10, the votes will be tabulated
and the sixth Korea Chapter Executive
Committee Meeting will be held.

Byung-Koo Kim
Chair, Korea Chapter
KAERI
Taejon, Korea

Obninsk Regional Chapter
Obninsk Chapter members were deeply
involved in the organization and prepara-
tion of the Second International
Conference on Nuclear Materials
Accounting, Control, and Physical
Protection that was held May 22-26 by
the State Scientific Center of RF Institute
for Physics and Power Engineering.
Conference sponsors were RF Minatom,
the U.S. Department of Energy, the
American Nuclear Society, the Russian
Nuclear Society, and INMM.

Continued on page 60
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Committee and Technical Division Reports

Membership Committee Report
As of June 30, 2000, INMM has:

• 690 Regular Members
• 84 Senior Members
• 28 Fellows
• 3 Student Members
• 19 Emeritus Members
• 29 Sustaining Members
• 1 Honorary Member

Total Membership: 854
The goal of the Membership

Committee is to provide quality service
to INMM members. The Membership
Committee is composed of Nancy Jo
Nicholas (chair), Roy Cardwell, Jill
Cooley, Bob Curl, Vince DeVito, Al
Garrett, Michelle Kazanova, Larry Kwei,
Bruce Moran, Takeshi Osabe, Don Six,
and Scott Vance. Key services provided
by the Membership Committee include:

• issuing the annual membership
directory;

• reviewing and approving new
member applications;

• coordinating a reception for new
and new senior members at the
annual meeting;

• overseeing the yearly membership
renewal program; and

• administering the Senior
Membership Program.

Ten applications for Senior Membership
were received this year. The Membership
Committee evaluated them against the
strict requirements for Senior Membership
and recommended to the Executive
Committee that all ten applicants be
awarded senior status. The Executive
Committee concurred with this recom-
mendation. This year's new seniors are:

• John Carlson
• Berry Grain
• James Griggs
• Cathy Key
• Mark Killinger
• William Knauf
• Ruben McGilvary
• Steve Mladineo
• Martha Williams

• Ken Ystesund
The Membership Committee chair

has begun a Members News page (see
page 55) in JNMM to highlight member
activities.
Nancy Jo Nicholas
Chair, Membership Committee
Los Alamos National Laboratory
Los Alamos, New Mexico, U.S.A.

Fellows Committee
The Fellows Committee received two
nominations for 2000 Fellows and recom-
mended them to the Executive Committee.
Both were approved. The new fellows are
Jim Tape and John Arendt.

The committee also has developed an
automated database of addresses of
Fellows but a great deal of work remains
on this project. Fellows who attended the
Fellows Luncheon at 41st INMM Annual
Meeting were asked to provide up-to-
date information for this project.
Obie P. Amacker, Jr.
Chair, INMM Fellows Committee
Pacific Northwest National Laboratory
Richland, Washington, U.S.A.

International Safeguards Division
In the past year, the INMM International
Safeguards Division met four times — at
the INMM 40th Annual Meeting in July
1999; in conjunction with the INMM
Japan Chapter Meeting in November
1999 in Tokyo; in May 2000 in conjunc-
tion with the 22nd ESARDA Annual
Meeting in Dresden, Germany; and at the
INMM 41st Annual Meeting in July
2000. The theme of all these meetings
was the IAEA's Integrated Safeguards
System and the associated new protocol
— the merging of INFCIRC/153 with
the new INFCIRC/540. As in past ISO
meetings, the discussions were very
frank and open.

In the Dresden meeting, the theme
was the key elements that would support
the implementation of the new system
and its attendant protocol. This includes

cooperation, communication, patience,
consensus, cost evaluation, the impact of
the new system on existing Regional
Systems, and the need for a new mental-
ity in the safeguards community.

It was recognized that many factors
must be considered in the introduction of
the variety of changes current under the
IAEA's new system, as well as the vast
array of new technology that may sup-
port these changes. It seems quite clear
that the meshing of the new system with
the old system, and full implementation
of the new system will be a challenge for
all parties and require a very cooperative
atmosphere.

Planning continues for the Third Joint
INMM/ESARDA Workshop on Science
and Modern Technology for Safeguards,
to be held in Tokyo, in November 13-16,
2000. Some forty papers will be pre-
sented and we are expecting more than
one hundred participants.
Cecil Sonnier
Chair, International Safeguards Division
Jupiter Corp.
Albuquerque, New Mexico, U.S.A.

Materials Control and
Accountability Division
In the July 1999 report of the MC&A
Division, I reported that we were explor-
ing the idea of co-hosting a workshop on
the new DOE MC&A order (DOE Order
474.1) and the associated MC&A
Acceptance Criteria. The DOE Office of
Safeguards and Security would be our
co-host.

The objectives of the workshop
would be to provide an orientation for
DOE contractors on the new MC&A
order and the Acceptance Criteria; share
contractors' experiences incorporating
the new order requirements into their
MC&A plans; and share ideas on resolv-
ing difficulties implementing the new
requirements.

Progress in developing the
Acceptance Criteria has been slow, and
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contractors are just now adapting to the
new order. Thus far, no firm plans have
been made for the workshop.

However, there was a meeting of the
MC&A Quality Panel in February 2000.
Considerable interest was expressed in
developing objectives statements for all
of the requirements in the MC&A order.
Although there was discussion of incor-
porating acceptance criteria into the
guide, it was felt that this should occur
after completing the objectives develop-
ment task. Anyone interested in provid-
ing input, should contact their represen-
tative on the MC&A Quality Panel.

The MC&A Division met Sunday,
July 16, at the INMM Annual Meeting to
review the status of the objectives devel-
opment task and discuss the path toward
a future revision of the MC&A Order.
Dennis Brandt
Chair, Materials Control and
Accountability Division
Los Alamos National Laboratory
Los Alamos, New Mexico, U.S.A.

Nonproliferation and
Arms Control Division
This has been another busy year. The
annual meetings continue to benefit from
extensive interest in the area and the
number of sessions continues to increase.
Last year saw the integration of many
papers on U.S.-Russian safeguards-
related activities into the relevant INMM
divisions, particularly the MC&A and
Physical Protection divisions. We co-
sponsored a number of sessions as well,
and this was true for the 41st Annual
Meeting also, particularly with the
International Safeguards Division.

A special session was held at the
1999 Annual Meeting on "U.S.-Russian
MPC&A Lessons Learned." It involved
an invited panel of U.S. and Russian
speakers, governmental and non-govern-
mental. Audience participation was
encouraged and very interesting, exten-
sive, candid discussions were held.

For two years the division members
had been discussing holding a workshop
and this came to fruition on April 26,
2000, in Washington, D.C. The work-
shop was titled "U.S.-Russian Nuclear
Security: Programs and Prospects," and
was co-sponsored by the Carnegie
Endowment Nonproliferation Project. I
want to thank Jon Wolfsthal of Carnegie
and Steve Mladineo of Pacific Northwest
National Laboratory for their help in
making this workshop a success. There
were four panels, two devoted to
weapons knowledge proliferation and
two devoted to materials and weapons
protection, control and accountability.

Sen. Pete Domenici spoke during the
luncheon.

Beyond traditional media coverage of
the event, a videotape was made, including
interviews with a number of panel speak-
ers, by the Center for Defense Information.
A documentary is apparently in production
on the broad subject of Russian nuclear
security issues, and segments will be
included from our workshop!

This year's Annual Meeting had many
sessions devoted to Nonproliferation and
Arms Control topics, with a very heavy
dose of weapons dismantlement trans-
parency. Beyond that there are interesting
sessions on HEU transparency, plutonium
disposition, MPC&A and regional prolif-
eration concerns, to name a few.

I plan to step down this year as divi-
sion chair. Since the inception of the
division in 1992, we have experienced
much growth and progress. I am already
three years beyond my initially planned,
five-year tenure. New professional
responsibilities make this necessary now.
It has been a wonderful experience work-
ing with the INMM, with the
Headquarters support staff, and with the
membership, whose support and partici-
pation make it all worthwhile.
C. Ruth Kempf
Past Chair, Nonproliferation and Arms
Control Division

Brookhaven National Laboratory
Upton, New York, U.S.A.

Packaging and Transportation
Division
The U.S. Department of Energy has
selected the INMM to host the 13th
International Symposium on the
Packaging and Transportation of
Radioactive Material also known as
PATRAM 2001. PATRAM 2001 will be
held at the Chicago Hilton and Towers,
September 3-7, 2001. To get details on
the symposium and receive registration
information, visit the PATRAM web site
on www.patram.org.
Billy Cole
Chair, Packaging and Transportation
Division
JAI Corp.
Fairfax, Virginia, U.S.A.

Waste Management Division
The Waste Management Division hosted
the INMM Spent Fuel Management
Seminar XVII, January 12-14, 2000, at
the Mayflower Renaissance Hotel in
Washington, D.C. The seminar was a
huge success with the approximately 160
people attending. They included repre-
sentatives of utilities, vendors, govern-
ment and international agencies, regula-
tors, national laboratories, consultants,
and the press. The representation was
also international, including the U.S.,
Canada, Japan, Korea, Spain, France, the
United Kingdom, Germany, Austria,
Hungary, and the Czech Republic.

The 18th Spent Fuel Management
Seminar, scheduled for January 2001,
will be held at the Willard Hotel in
Washington, D.C.
E. R. Johnson
Chair, Waste Management Division
JAI Corp.
Fairfax, Virginia, U.S.A.
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INMM Welcomes Ukraine and Urals Chapters

Two new chapters have joined the Institute
of Nuclear Materials Management since
the 2nd International Materials Protection,
Control, and Accounting Seminar in
Obninsk, Russia, in May.

One of the new chapters is the
Ukraine Chapter, in Kiev, Ukraine. The
charter members of this chapter are:

• Alexander Scherbachenko
• Sergiy Kondratov
• Yevgeniy Dikov
• Alexander Yuspin
• Volodymir I. Kysyshekuk
• Dmitry Bazarov
• Victor Garrilyuk
• Elena Zaderyaka
• Oleksandr Dvoyeglazov

The other new chapter is the Urals
Chapter, in Snezinsk, Russia. The charter
members of this chapter are:

• Victor V. Belov
• Dmitry V. Bukin
• Yuri I. Churikov
• Sergey V. Gagarinov
• Nikolai V. Sakharov
• Yuri A. Skryabin
• Gennady S. Tsygankov
• Vitaly I. Zuez

Both chapters were presented with an
engraved plaque and INMM banner to
commemorate their establishment at the
Awards Banquet at the 41st INMM
Annual Meeting in New Orleans,
Lousiana, in July. The Urals Chapter's
plaque and banner were presented to
Victor Kazachenkov from VNIITF in
Snezinsk, where many of the charter
members are employed. The Ukraine
Chapter's plaque and banner were pre-
sented to Greg Shepard of Los Alamos

National Laboratory who delivered them
to the chapter members on a trip to Kiev
in late July. Shepard read a short state-
ment from the new chapter members
expressing their enthusiasm and their
interest in working closely with other
INMM chapters in the future.

Both chapters are in the process of
writing their bylaws and constitutions
and organizing their elections.

Debbie Dickman
INMM Past President
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INDUSTRY NEWS

DOE Fines Savannah River
Contractor
The U.S. Department of Energy fined
Westinghouse Savannah River Co.
$220,000 in July and issued a prelimi-
nary notice of violation for violations of
DOE rules at the department's Savannah
River Site in Aiken, South Carolina. The
penalty stems from a September 1999
incident in which eight workers were
accidentally exposed to plutonium, one
in excess of the regulatory limit.

According to the DOE, the exposure
was preventable and Westinghouse man-
agement knew of the problems with radi-
ological controls and event response
from a similar worker exposure at the
site in 1996.

The workers were exposed to pluto-
nium at the plant's FB-Line Facility while
preparing plutonium storage containers
for transfer to another on-site location. A
defective weld in one of the containers
allowed plutonium to be released.
Although the exposure did not cause any
immediate health consequences for the
workers and no long-range consequences
are anticipated, one worker's exposure
was over the federal limit.

DOE investigators say several factors
contributed to the accident including:

• Effective processes were not in
place to ensure the integrity of the
welds on storage cans. While
weld leak testing performed on
the storage can involved did not
identify a significant defect, the
operators who performed visual
weld inspections were not for-
mally trained or qualified for weld
inspection.

• Work and event response activi-
ties did not follow approved pro-
cedures, including inadequate
radiological monitoring for the
work being done. A required con-
tamination survey of the pluto-
nium storage cans was not per-
formed before the operator han-

dled them. Required radiological
surveys were not immediately
performed on the highly contami-
nated operator who exited the
vault after the incident. At least
one worker who was not present
during the accident was cross-
contaminated as a result.

• Management did not ensure that
effective design features such as
adequate ventilation were in place
to ensure possible exposures were
as low as possible.

Continuous Radiation Monitor
Deployed in Irish Sea
The Radiological Protection Institute of
Ireland in cooperation with the
International Atomic Energy Agency and
the Environmental and Heritage Service
of Northern Ireland deployed an experi-
mental buoy in the northwestern Irish
Sea in August. It is equipped with a radi-
ation detector capable of continuously
measuring radioactive contamination in
seawater. The detector is particularly
suitable for measuring cesium-137, a
radionuclide that is discharged from the
reprocessing facility at Sellafield, United
Kingdom. The buoy also carries instru-
ments for measuring physico-chemical
parameters such as current velocity,
salinity, and temperature.

The measurements will be transmitted
daily to the IAEA's Marine Environment
Laboratory in Monaco and relayed to the
RPII's laboratory in Dublin.

The project is scheduled to last a year
and will provide information on the per-
formance of this new technology in field
conditions. It will also provide important
data on the circulation of cesium-137 in
the northwestern Irish Sea.

Impact Statement on Sodium
Bonded Spent Nuclear Fuels
Released
Electrometallurgical technology is the
preferred alternative for treating spent

nuclear fuel from the Experimental
Breeder Reactor-II at Argonne National
Laboratory-West near Idaho Falls, Idaho,
the U.S. Department of Energy
announced in July.

The department's selection of a pre-
ferred alternative, which comes after
eighteen months of analysis and public
input, was contained in the Final
Environmental Impact Statement for the
Treatment and Management of Sodium-
Bonded Spent Nuclear Fuel.

Copies of the final EIS summary or
the complete EIS are available on the
DOE website at http://nuclear.gov or by
calling 877/450-6904.

Release of Materials from DOE
Facilities Suspended
Secretary of Energy Bill Richardson in
July suspended the release of potentially
contaminated scrap metals for recycling
from Department of Energy nuclear
facilities. The suspension is part of a new
policy aimed at ensuring contaminated
materials are not recycled into consumer
products and at improving the depart-
ment's management of scrap materials
from nuclear weapons facilities.

The DOE is also initiating a feasibil-
ity study on the possibility of recycling
steel from decommissioned facilities into
waste containers or other items needed
by the DOE.

Richardson announced steps to
improve record keeping and reporting as
well as acceleration of the department's
program to collect some types of com-
mercially owned radioactive sources that
are no longer in use. Sealed radioactive
sources are used in a variety of measure-
ment, calibration, and other activities.
These sources can pose significant risks
to steelworkers and the public if aban-
doned or disposed of illegally. DOE has
responsibility under the Low-Level
Waste Policy Act of 1985 to dispose of
them properly.
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MEMBER NEWS

New Section to Highlight the Careers and Achievement of INMM Members

The INMM Membership Committee
is preparing to expand the New Member
section of the Journal to a whole page on
member news. Articles highlighting the
careers and achievements of INMM
members will be featured. But we will
need input from the membership to
accomplish this.

If you know of some news worth
highlighting about the career of one of
our members, such as a promotion or an
award, contact any member of the mem-
bership committee (see box below for E-
mail addresses), and we will include it in
"Member News."

We are very excited about this new
section of the Journal. Please let us know
your thoughts on this new section.
Nancy Jo Nicholas
Chair, INMM Membership Committee

Membership Committee

j.rooley@iaea.org

- •"'

rnkaznova@nacintl.com

Lany Kwei
tawren.ce.kwei @rfets.gov

Brace Moran
bwm@arc.gov

Takeshi Osabe
0sabe?75@aol,CGm

Don Six
deandssixl @emaM.msn.corn

Scott Vance
scott.van.ce@rw.doe.gov

Ik Your Calen
ite of Nuclear Materials Matti

announces the
INMM 42nd Annual Meeting

July 15-19, 2001
Renaissance Esmeralda Resort

Indian Wells, California
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Dmitry Bazavov
Institute for Nuclear Research
George Kuzmycz MPC&A Training
Center
47 Nauki
Kiev 3680 Ukraine
380-44-2652516
Fax: 380-44-2651402
E-mail: bazavov@mpca.kiev.ua

Victor V. Belov
RFNC-VNIITF
Vasiliev Street, 13
Snezhinsk 456770 Russia
351-72-32103
Fax: 351-72-32109
E-mail: tgs@mpca.ch70.chel.su

Thomas N. Bonner
United States Enrichment Co.
255 Lakeview Drive
Chillicothe, OH 45601
740/897-4099
E-mail: chaos@bright.net

Dmitry V. Bukin
RFNC-VNIITF
Vasiliev Street, 13
Snezhinsk 456770 Russia
351-72-32010
Fax: 351-72-32109
E-mail: tgs@mpca.ch70.chel.su

Yuri I. Churikov
RFNC-VNIITF
Vasiliev Street, 13
Snezhinsk 456770 Russia
351-72-23743
Fax: 351-72-32109
E-mail: tgs@mpca.ch70.chel.su

Patricia A. Cornelia
4901 Earlston Drive
Bethesda, MD 20816
202/647-3342
Fax: 202/647-0775
E-mail: pacomella@aol.com

Yevgeniy Dikov
Ministry of Environment and Natural
Resources
Nuclear Regulatory Department
9/11 Arsenalna St.
Kiev 1011 Ukraine
380-44-2543491
Fax: 380-44-2543491
E-mail: dikov@hq.nra.kiev.ua

Oleksandr Dvoyeglazov
State Scientific and Technical Centre of
Nuclear Safety
Sovhoznaia St 35-37
Kiev Ukraine
380-44-4503566
Fax: 380-44-4527534
E-mail: 2glaz@sstc.kiev.ua

Doris Ellis
Sandia National Laboratories
P.O. Box 5800 MS 1211
Albuquerque, NM 87185-1211
505/845-3077
Fax: 505/844-8814
E-mail: deellis@sandia.gov

Sergey V. Gagarinov
RFNC-VNIITF
Vasiliev Street 13
Snezhinsk 456770 Russia
351-72-32103
Fax: 351-72-32109
E-mail: tgs@mpca.ch70.chel.su

Victor Gavrilyuk
Institute of Nuclear Research
George Kuzmycz MPC&A Training
Center
47 Nauki
Kiev 3680 Ukraine
380-44-2652849
Fax: 380-44-2651402
E-mail: center@mpca.kiev.ua

David W. Hafemeister
National Academy of Sciences Comm
Intl Security Arms Co.
2101 Constitution Ave., N.W.
Washington, DC 20418
202/334-2868
Fax: 202/334-2560
E-mail: dhafemei@nas.gov

William C. Horak
Brookhaven National Laboratory
12 S. Upton, Bldg. 475B
Upton, NY 11973
631/344-2627
Fax: 631/344-7650
E-mail: horak@bnl.gov

Larysa Istomina
South Ukraine NPP
Vznoukrainsk
Ukraine
E-mail: larissa@sunpp.atom.gov.ua

Kurt Kessler
U.S. Mission to U.N. Organizations in
Vienna
Obersteinergasse 11-1 A-1190
Vienna, Austria
1-31339-74-3514
Fax: 1-369-8392
E-mail: unvie.iaea2@usia.co.at

Sergiy Kondratov
Ministry for Environment and Natural
Resources
Physical Protection and Safeguards
Department
5 Khreshchatyk
Kiev 1601 Ukraine
E-mail: kondr@hq.nra.kiev.ua
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Volodymyr Kyryshchuk
Institute for Nuclear Research
George Kuzmycz MPC&A
Training Center
47 Nauki
Kiev 3680 Ukraine
380-44-2652516
Fax: 380-44-2651402
E-mail: kyrysh@mpca.kiev.ua

L. David Lambert
Lockheed Martin Energy Systems
1099 Commerce Park
Oak Ridge, TN 37830-8257
865/576-8458
Fax: 865/574-3900
E-mail: Idl@yl2.doe.gov

Edward S. Marinock
Joseph Oat Corp.
2500 Broadway
CamdenNJ8104
856/541-2900
Fax: 856/541-0864
E-mail: marinock@josephoat.com

Klaus Mayer
European Commission Institute for
Transuranium Elements
P.O. Box 2340
Karlsruhe D-76125 Germany
01149-7247-951-545
Fax:01149-7247-951-191
E-mail: mayer@itu.fzk.de

Nancy Hayden Prindle
Sandia National Laboratories
P.O. Box 5800
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CALENDAR

October 9-11
Plutonium 2000 — International
Conference on the Future of
Plutonium, SAS Radisson, Brussels,
Belgium. Sponsors: European Nuclear
Society, the American Nuclear Society,
the Russian Nuclear Society, and the
Atomic Energy Society of Japan.
Contact: Vincent Schryvers, BNS,
Ravenstein Street, 3 — 1000 Brussels,
Belgium; E-mail, Pu2000@belgonucle-
aire-be.

October 22-25
Communicating Nuclear Issues,
Wyndam Cleveland Hotel, Cleveland,
Ohio, U.S.A. Sponsor: Nuclear Energy
Institute. Contact: Linda Hertzog, NEI;
phone, 202/739-8026.

November 13-16
Third Workshop on Science and
Modern Technology for Safeguards,
Tokyo, Japan. Sponsored by INMM and
ESARDA. Contact: INMM, 60 Revere
Drive, Suite 500, Northbrook, IL 60062
U.S.A.; 847/480-9573, fax: 847/480-9282;
E-mail, inmm@inmm.org; Website,
http://www.inmm.org.

January 10-12, 2001
Spent Fuel Management Seminar
XVIII, Willard Inter-Continental Hotel,
Washington, D.C. U.S.A. Sponsor:
Institute of Nuclear Materials Management.
Contact: INMM; phone, 847-480-9573;
Website, http://www, inmm.org.

June 10-14, 2001
ASTM 13th International Symposium
on Zirconium in the Nuclear Industry,
Annecy, France. Sponsor: ASTM
Committee B-10 on Reactive and
Refractory Metals and Alloys. Contact:
Gerry Moan, AECL, 2251 Speakman
Drive, Mississauga, Ontario, Canada
L5K 1B2; 905/823-9060, Ext. 3232; E-
mail: moang@aecl.ca.

June 25-28, 2001
National Space & Missile Materials
Symposium, Monterey, California.
Sponsor: Air Force Research Laboratory.
Contact: Pat Sisson; phone, 973/254-
7950; E-mail, psisson@anteon.com;
Website, http://www.usasymposium.com.

July 15-19
42nd INMM Annual Meeting,
Renaissance Esmeralda Resort, Indian
Wells, California. Sponsor: Institute
of Nuclear Materials Management.
Contact: INMM; phone, 847/480-9573;
fax, 847/480-9282; E-mail, inmrn®
inmm.org; Website, http://www.inmni.org.

September 3-7, 2001
PATRAM 2001, Chicago, 111., U.S.A.
Sponsors: U.S. Department of Energy, in
cooperation with the International
Atomic Energy Agency. Hosted by the
Institute for Nuclear Materials
Management. Chicago Hilton and
Towers. Contact: INMM, 847/480-6342.

November 12-16
ANS/ENS Winter Meeting, Marriott
Wardman Park Hotel, Washington, D.C.,
U.S.A. Sponsors: ANS, ENS, and NEI.
Contact: Steve Mladineo, 202/646-7868.

Chapters
Continued from page 48

About 350 specialists from Russia,
the United States, the United Kingdom,
Australia, South Korea, Egypt,
Kasakstan, Belorussia, Georgia, Latvia,
and the IAEA took part in this event.
There were 154 papers presented during
the conference, 48 of them were poster
presentations. Representatives of univer-
sities and special training centers dis-
cussed the problems and future of educa-
tion and training of MPC&A specialists.
Full proceedings of the conference will
be released this fall and will be available
at http://mpca.ippe.obninsk.ru.

Gennady M. Pshakin
Chair, Obninsk Regional Chapter
Obninsk Russia

Northeast Chapter
The Northeast Chapter sponsored a

luncheon meeting at the U.S. Department
of Energy in Washington, D.C., in April
featuring a presentation by Khidir
Hamza, physicist and senior fellow of the
Institute for Science and International
Security, and David Albright, president of
ISIS. The presentation addressed Iraq's
clandestine nuclear weapons develop-
ment program as it existed before and
after the Persian Gulf War.

Ken Sanders
Chair, Northeast Chapter
Washington, DC U.S.A. ADVERTISER INDEX
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