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President’s Message

Fissile Material Production in a
Nonproliferation Regime

By John C. Matter
INMM President

Half a century ago, on December 8, 1953,
U.S. President Dwight D. Hsenhower
gave his “Atoms for Peace” address to the
United Nations General Assembly in New
York City. It was a time of rapidly expanding
stockpiles of atomic weapons in the West
and the Soviet Union. Eisenhower clearly
recognizad the horrors of atomic warfare
and proposed an alternate path. He pro-
posed “an international Atomic Fnergy
Agency” set up under the aegis of the
United Nation. This new organization
would be responsible for the “impounding,
storage, and protection” of fissionable
materials contributed by the atomic powers.
More importantly it would develop
methods to allocate these materials for
peaceful applications of atomic energy
such as agriculture, medicine, and electrical
power. As we know, the International
Atomic Energy Agency (IAEA) was
eventually established, albeit with a
somewhat different set of powers.
Thirnty-five years ago, on July 1,
1968, the Treaty on the Nonproliferation
of Nuclear Weapons (NPT) was opened
for signature and signed by sixty-two
countries, induding the United States, the
United Kingdom, and the Soviet Union.
As part of the NPT, member states are
requirad to accept IAEA safeguards. For
the non-weapon states the safeguards we re
to be applied to their declared nuclear
facilities and materials. Although safe-
guards were not required for the five rec-
ognizad nuclear weapon states as of that
date, they voluntarily accepted safeguards
on specific civilian nuclear facilities. The
NPT also made available to the non-
weapon states the technologies for the
peaceful use of nuclear energy. The NPT
remains the keystone of the international
nuclear nonproliferation regime. A decade
ago some of the limitations of safeguards
applied pursuant to the NPT became

widely recognized. This followed the vol-
untary abandonment of a secret nuclear
weapons program in one member state
and the discovery of an ongoing secret
nuclear weapons program in two other
states. This led to a system of stengthened
safeguand that was adopted by the JAEA
Board of Governors and culminated in
1997 with the approval of a Model
Additional Protocol. However, the imple-
mentation of full-scope strengthened safe-
guards is dependent on the wluntary
negotiation and acceptance of an
Additional Protocol by member states,
and many states have yet to act on this.
One decade ago, on December 16,
1993, the United Nations General
Assembly adopted a resolution on the
Prohibition of the Production of Fissile
Material for Nuclear Weapons or Other
Nuclear Explosive Devices. It called for
the negotiation of a “non-discriminatory
multilateral and internationally and effec-
tivdy verifiable treaty” for such purpose;
requested the IAEA consider verification
arrangements; and called upon states to
demonstrate their commitment to this
objective That same year, on August 10,
the Conference on Disarmament (CD)
had decided to give its ad hoc Committee
on Nuclear Test Ban a mandate to negoti-
ate a comprehensive nuclear test-ban
treaty (CTBT). These treaties were envi-
sioned as complementary. The CD hasye t
to write and adopt a so-called fissile mate-
rial cutoff treaty (FMCT). For better or
worse, the CD is an organization of sixty-
six states that operates on a unanimous
approval, basis. The CD has been unable
to agree even on a work program. Thus an
FMCT has not been negotiated, much less
approed. In fact, a draft treaty text has
not been written and presented to the CD.
INMM Fellow Tom Shea is personally
energizal by this challenge. As a means to

stimulate an international dialog surround-
ing a potential FMCT, he has drafted a pro-
posed comprehensive treaty text on this
subject. He informally discussed it during
the 44th INMM Annual Meeting in July at
two of our technical division meetings—
Nonproliferation and Arms Control and
International Safeguard—and at the
Fellows Luncheon. This complete proposed
treaty text along with detailed commentary
by section is presented on page 34.

The INMM Executive Committee
will soon consider holding a workshop on
this subject—possibly in spring 2004—
that would include discussion of treaty pro-
visions and their technical verification. If
approved, this workshop would most
likely be organized and conducted by
INMM’s Nonpumliferation and Arms
Contrd and International Safeguards tech-
nical divisions.

Today the international nuclear non-
p rdliferation regime is faced with increasing
challenges by several states in unstable
regions of the world and by the threat of
subnational terrorism. Some believe the
nonpmoliferation regime has failed and
would abandon it. Others believe that
while it is imperfect it has served us well
and should be strengthened. A new treaty
limiting the production of fissile materials
for nuclear weapons may be one means
towards this lacter goal. As Prsident
Fsenhower said in his “Atoms for Peace”
speech in 1953, in words that seemingly
apply today, “the gravity of the time is
such that every new avenue of peace, no
matter how dimly discernible, should be
explorad.” INMM supports this explo-
ration as part of its mission in nuclear
materials management and begins with
Tom Shea’s article published herein.

INMM President John C. Matter may be
reached by e-mail at jecmatte@sandia.gov.
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Annual Meeting, FMCT Featured in Fall INMM

By Dennis L. Mangan
Technical Editor

As in the past, this fall issue of the Joumal
focuses on the highly successtul INMM
Annual Meeting, held this year July
13-17, 2003. Beginning on page 4,
Charles Pietri gives a rather extensive
summary of the meeting. I believe this
piece highlights his desire to continue to
improve the meeting. He openly addresses
e ve ry issue of the meeting of which he was
made aware. I predict that, unless there is
some catastrophe, next years meeting will
be an improvement over this year’s. Charles
is to be commended for his efforts.

At the meeting, our plenary speaker
was Dale Klein, assistant to the Secretary
of Defense for Nuclear, Chemical, and
Biological Defense Programs. His opening
remartks, which were insightful and enter-
taining, begin on page 9. He discusses
nuclear threats and security in the 21st
century discusses the war on terrorism,
highlights the impact of the Nuclear
Posture Review gives some insights into
the future of nuclear energy, and notes the
growing shortage of nuclear expertise in
the United States.

As has been the custom for many
years, as technical editor of this Joumal I
host a roundtable question and answer
session with the plenary speaker following
the plenary. The transcript of the round-
table discussion begins on page 14. As you
read Dr. Klein’s answers, appreciate (if
you didn’t know) that before accepting
his present position in the Defense
Deparment, he was a professor at the
Univesity of Texas in Austin, heavily
engaged in fostering nuclear energy. I
appreciated his frankness and breadth of
knowledge as he participated in this

Technical Editor’s Note

roundtable. The questions cover a range of
topics, including guidance on how the
Institute might better engage students. I
t rust you will enjoy reading the roundtable.

Included in this issue is the paper that
received the first J.D. Williams Student
Paper Award. This award could not have
been named after a more unique member
of the Institute. J.D. was our immediate
past president, served on the executive
committee for nearly seven years, and was
in principle the founding father of the
Physical Protection Technical Division,
which he chaired for many years. 'm sure
many of you were on his mailing list. J.D.
was also an excellent mentor and appreci-
ated inspiring young people. He was
extrarely sensitive to the feeling and
thoughts of people. He had a wonderful
outgoing nature, and if he had a faul, I
would opine that it was his saying in a
paragraph what most people would say in
a sentence. His wife Wilma was at the
accepted  the
Institute’s resolution of respect for J.D. See

annual meeting and

her letter of appreciation on page 8.

The student who won this first
award was Jarrod D. Williams of the
University of Tennessee. His paper, Analysis
of Neutron Reflection
Measurements, begins on page 26.

in Corrlation

The closing plenary session of the
annual meeting included two presenta
tions on homeland security: Countering
Radiological and Nuclear Threats by
Anthony Fainberg of the U.S.
Deparment of Homeland Security, and
The FBIs Nudear Program by Bernie
Bogdan of the U.S. Federal Bureau of
Investigation. These presentations are

summarizel beginning on page 31,
through the efforts of the Gowrnment
and Industry Liaison Committee. As I
have mentioned previously, I believe our
Institute has a role to play in homeland
security, and I am personally pleased that
the closing plenary addressed this topic.
There are some who believe that home-
land security is more of a U.S. issue than
an international issue and thus should not
necessarily be a focus within our interna-
tional Institute. There are those who argue
that homeland security is an international
issue and rightfully has a place within our
Institute. Do you have any thoughts on this?

The final paper in this issue is by Tom
Shea, a fellow of the Institute, who offers
The Fissile Material Cut-Off Treaty: A
Venue for Future Progress in Arms Conuol,
Nonpmwliferation, and the Prevention of
Nuclear Terorism. INMM President John
Matter summarized the background and
motivation for this paper in his comments
on page 2. As Matter notes, there was con-
siderable debate about this article at the
annual meeting. It was generally agreed
among our officers and various committee
chairs that our Institute is a professional
open international forum that should
promote such debate on issues such as the
FMCT. Any comments you have would
be most welcomed.

As usual, should you have any
questions or comments, do not hesitate
to contact me.

Dennis L. Mangan is a consultant and can
be reached at dennismangan@comcast.net.
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Report of the 44th INMM Annual Meeting—

Annual Meeting

Scorpions and Safeguards

By Charles E. Pietri
INMM Technical Program Committee Chair

There were rumors of a scorpion infesta-
tion at the J.W. Marriott Desert Ridge
Resort& Spa in Phoenix, Arizona, U.S.A.,
site of the 44th INMM Annual Meeting
July 13-17, 2003. We quickly put those
rumors to rest by assembling a team of
expers with desert experience (unem-
ployed former weapons inspectors, some-
one suggested) who determined that the
information was false. The only scorpions
to be found were in the hotel gift shop
safely encased in clear plastic. (But where
did they get so many to encase?) INMM
Executive Director, Rachel Airth, even
with the pressure of orchestrating the
Annual Meeting, was so enamored of
these creaturs that she obtained one for
further examination in Chicago—a strange
pet even when entombed in plastic.

What do scorpions have to do with
safeguards? They both have to be treated
with respect and understanding or serious
consequences may occur. So both started
off the Annual Meeting with a lot of
interest. And it was a superb meeting
thanks to the efforts of the Technical
Program Committee and INMM HQ
staff, who organized the meeting, and
those who chaired sessions, but most of
all to the efforts of the authors and speak-
ers who contributed papers, posters, and
their enthusiasm. INMM President John
Matter and Vice President Cathy Key
were always present to help out, and, of
course, the Registration Committee,
chaird by the {denda

Ackerman, was indispensable to our success.

competent

Lyn Maddox, our conference manager,
and her assistant, Madhuri Carson, did a
great job of organizing at the site. The
other interesting note was that attendees
seemed to take a more active role in seeing
that the meeting ran smoothly—just as if
it was realized that this meeting was truly
their meeting!

The meeting boasted 784 attendees,
including 107 companions. We had 275
papers, including nineteen posters and
fo rty-four sessions. (For comparison, last
year we had 774 total attendees, including
76 companions, 281 papers including fif-
teen posters, and forty-four sessions.)

This years keynote speaker, Dale
Klein, assistant to the Secretary of
Defense for Nuclear, Chemical, and
Biological Defense Programs, opened the
Plenary Session with a description of the
strengths and weakness of the programs
to combat terrorism and to encourage
nonproliferation of weapons of mass
destruction. It was encouraging to hear
that despite the considerable nuclear
threats and security challenges currently
facing the United States and the rest of
the world, these circumstances are not
insurmountable.

A follow-up interview conducted at
the INMM Roundtable by JNMM
Technical Editor Dennis Mangan, pro-
vided even further insight into Klein’s
world, touching on the need to take action
to maintain technical excellence and conti-
nuity in the nuclear infrastructure cur-
rently faced with an aging professional
wotkforce. To read the complete transcript,
see page 14 of this issue.

Our

Homeland Security Perspectives, was

closing plenary session,
co-chaired by Jim Lemley and Amy
Whitworth, chair and vice chair respec-
tively of the Government-Industry Liaison
Committee. Anthony Fainberg, director
for federal laboratories, science, and tech-
nology directorate in the newly established
U.S. Deparment of Homeland Security,
addresed the topic of “Countering the
Rad/Nuclear Threat.” He was followed by
Bernie Bogdan, from the U.S. Federal
Bureau of In vestigation, who gave another
perspective in “FBI Nuclear Counter-

terrorism Program.” A summary of their
talks is published on page 31.

We note that there is ample time at the
Annual Meeting to meet with our c o I-
leagues and relax at some of the non-
technial events. The President’s Reception
on Sunday, July 13, was one example,
although we admit the distribution of hors
d’oeuvres could have been better. (See our
comments later on but be assured that we'll
fix this matter when we return to this
hotel in 2005.) President John Matter, Vice
President Cathy Key, and INMM Executive
Committee members made sure they circu-
lated among meeting attendees and their
companions to greet them.

New INMM members as well as new
senior members had their own special
reception on Monday, July 14. Its
rewarding to see some of our more faithful
members reach the senior-member level—
they form the backbone of the Institute
with their experience and interest. Our
greatest reward, though, is attracting new
members to INMM and we had the oppor-
tunity to meet with some of them here.

Perhaps the process of attracting
younger professionals is working. If we
look at the composition of the meeting
attendees we note that there is a broad
range of those for whom this is their first
meeting (24 percent), those who have
attended two to three meetings (25 per-
cent), those attending four-ten meetings
(32 percent), and lastly the old-timers
with greater than ten meetings in their
history (18 percent).

The best student paper competition,
now known as the J.D. Williams Student
Paper Award in honor of Immediate Past
President J.D. Williams who passed away
in June just weeks before the Annual
Meeting, was held again this year. This
initiative started by INMM President
John Matter last year to encourage students
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to present the results of their research
resulted in three contestants. (Last year we
had eight contestants and first and second
prizes were awarded.) The winning author
this year of the J.D. Williams Student
Paper Award was Jarrod Edwards of the
University of Tennessee. Read his paper on
page 26. One of the purposes of the stu-
dent paper award is to encourage younger
professionals to opt for a career in nuclear
materials management and to become
members of INMM.

The July 15 Awards Banquet featured
excellent food (although some disagreed)
and noteworthy awards. On a somber
note, it was especially significant this year
since there we re resolutions of respect for
three of our deceased members: Katsuyuki
Higuchi, who died on September 12,
2002, Hastings A. Smith, who died on
April 17, 2003, and James D. Williams,
who died on June 6, 2003.

INMM cherishes the constructive
comments provided either verbally on
site or through our annual meeting eval-
uation form. Many of the observations
have been used to make successive annual
meetings more effective and enjoyable.
Unfortunately, we usually get about a 5
pereent response.

Based on comments we received last
year, we changed the evaluation process to
an electronic procedure (e-mail request and
Web site response) that attendees could
make use of within a few days of their
return home. We feared that folks would
forget or get involved with their work once
they left the meeting site so we were ecstatic
with the increased returns (28 percent) we
collected this year using this method!

This year the Overall Annual
Meeting process was rated mostly as good-
excellent with especially good commenda-
tions for the prliminary and final
programs, the pocket schedule-at-a-
glance, the registration process, and our
outstanding  INMM HQ staff; the
Technical Information Exchange, Logistics,
and Exhibits areas were also rated highly
good-excellent. Greater than 97 percent of
the respondents indicated that the INMM
Annual Meeting met their needs!

However, there were also some signif-
icant negatives that we discuss below,
some of which we can correct and some of
which are beyond INMM’s control.

He re are some of the more petinent
comments we received and our responses:
e The weather! Too hot—that’s what

most folks said and we agree.

However, for those attending the va r-

ious sessions and sidebar meetings it

was quite comfortable in the hotel.

And, it did cool down by about 20° F

in the evening so that one could wan-

der about in the nearby shopping
mall or sit out in the patio at the rear
of the hotel—several groups had
dinner al fesco each night. But

INMM has no control over the

weather and we got the best hotel

deal in July. (Note that the week after
our meeting a cool wave moved into

Phoenix—temperatures dropped to

about the 100-degree level!) Our

focus is to provide the best facilities at
reasonable cost so that you can have
the best meeting to present your
researh and hear others works.
Believe me, INMM has scrutinized
the hotels that are suitable for the
annual meeting and this is a good
deal. Next year were in Orlando
where it’s relatively cooler but I sup-
pose that some folks will complain
about the humidity. It is also inter-
esting to note that, although there
was some dissatisfaction about the
hot weather in Phoenix, attendees
overwhelmingly loved the hotel—

and more than 70 percent prefer a

resortarea.

*  Hortel rates: If you applied for the
U.S. government statutory allowance
of 150 percent of federal per diem it
only cost you a pittance out of pocket
to stay at this world-class hotel. Also,
some institutions absorbed the addi-
tional cost. So, for the most part it
was not a financial burden to attend
the annual meeting,

* Audio gstems and microphones:
INMM apologizes for the inconve n-
ience and annoyance caused by the

lack of lavaliere microphones for
speakers and by sporadic poor sound
systems in several rooms. We will
workeven further with the hotel staff
to provide an enhanced audio system
for our return in 2005. INMM is also
contemplating the purchase of our
own lavaliere microphones to assure
availability for our speakers at all
times. (We need to make certain that
there will be no compatibility issues
with hotel or leased audio systems.)
President’s Reception: We never know
exactly how such affairs will turn out
in a hotel that we have never visited
before. Unfortunately, although eve ry-
one seemed to have had a great time,
the food distribution was not ade-
quate because of the layout of the
room. We tried to do a “fix” during
the reception by ordering more food
and having it distributed from other
locations. Again, our apologies and we
plan to make it up to you next year.
Business Meeting: It's hard to gauge
the success of the INMM Business
Meeting when only fifty to sixty peo-
ple show up. However, of those who
did attend, 96 percent thought it was
good-excellent. (I guess that’s why
they attended in the first place.) How
can we encourage more folks to par-
ticipate in an area that is critical for
understanding how the INMM
works and the importance of con-
tributing to the welfare of its members?
Meeting Programs: Greater than 95
perent of the meeting paticipants
fawored the newly modified prelimi
nary program integrated with the
detailed and continually updated
Web site information on the papers
to be presented. The final program
received the same level of appreciation
although many attendees continued
to be dismayed at the number of
changes and withdrawals after its
publication. See our discussion else-
where in this report.

Quality of the speakers and papers pre -
sented: Although there were sporadic
comments that some papers were re p-
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etitious or did not present new infor-
mation, and that some speakers’ pre-
needed

these areas were rated good-excellent

sentations improvement,
by about 82 percent of our evaluators.
If you can provide specific instances
(paper or author), we can evaluate fur-
ther so as to increase the satisfaction
level to at least the 95 percent level.
Lets hear from you.

Poster session: Taner Uckan did a great
job managing this session alone this
year—his co-chair, Sharm Jacobsen,
could not make the meeting. But
INMM goofed—we underestimated
the number of posters and designated
too small a room to display all of the
good works properly. At times, it
almost looked like a New York City
subway train at rush hour. Another
item that INMM will definitely fix
next time around.

PowerPoint® presentations and LCD
projection: These capabilities are not
yet officially supported by INMM for
several significant reasons and they
were an ongoing concern by our
attendees again this year. We discuss
this issue in detail later on.

Meals: We received a few comments
that meals at the hotel were too
expensive. (Expensive” is relative: I
would expect our Albuquerque folks
to be appalled at Chicago restaurant
prices—but worse, try to get a sand-
wich and soft drink in New York City
for less than $10!) INMM went to
great effort to ensure that the hotel
would provide several locations at
which one could purchase a conti-
nental breakfast for about $4-7 and
lunches for $6-9—such prices are
within normal meal expenses. In fact,
I personally ate at these places and
paid those prices. Furthermore,
JNMM Technical Editor Denny
Mangan and I had dinner in one of the
patio restaurants for about $35.
Maybe some people did not take
advantage of the information about
meals that INMM and the hotel had

made available.

*  Penary speakers: We had a fawrable
but mixed response about the speakers
for the opening and closing plenary
sessions. Each year we ask our meeting
attendees for specific advice, sugges-
tions, and contacts for those speakers
they would like to hear at the annual
meeting. The response (or rather, lack
of it) we get is not very encouraging.
If you have a proposal and are able to
make contact with a potential plenary
speaker, please let me know. I'll be
glad to discuss the matter with you at
any time but we need to move on this
effortearly in the year so as to meet
most speakers” annual schedule.

The big change in the meeting this year
was the move to a smaller, more economi-
cal, and more effective preliminary program
that provided the basics of the meeting but
left out the paper titles to be presented in
each session. The titles of these papers were
posted on the INMM Web site and were
updated weekly with changes. This practice
allowed INMM to provide you with current
information about the technical program
and reduced the time (and cost) of produc-
ing a hard copy document that was out of
date by the time it was printed and distrib-
uted. For next year we're thinking about
reducing the final program to the pocket
program alone and, again, posting the
abstracts on the Web site and/or some other
attractive means of communication.

The reader could download the
abstracts of interest before the meeting so
as to make a more informed selection of
the sessions and papers to be attended.
Preliminary indications are that more than
70 percent of those who responded to the
meeting evaluation viewed this approach
favorably. We are also considering some
additional options to enhance the process.
As usual, INMM would like to hear more
of your views on this proposed approach.

The elimination of the final program
will not eliminate the constant problem
we have with the withdrawal of papers and
changes in speakers. The issue of cancelled
papers is so distuptive to the program and
is one of the most common complaints
fram our attendees.

INMM recognizs that there are
legitimate reasons to withdraw papers
from the program, even at the annual
meeting itself. We do strongly urge those
who submit papers for presentation to do
so only after careful consideration of their
ability to attend, the management and
classification approvals required, and any
other factors that might inhibit meeting
their commitments to INMM. For
example, we received forty-seven with-
drawals out of 341 abstracts originally
submitted; twenty-one of those with-
drawals were received after the final pro-
gram was published three weeks before the
meeting. (We also had the deplorable situ-
ation of three no-shows—those folks who
did not have the courtesy to let INMM
know in advance of their decision not to
present or even attend the annual meeting.)
INMM is quite flexible in facing program
changes but at times these late adjust-
ments tend to overwhelm us and makes
the technical program less satisfying to the
other meeting participants. So we rally
need your help to eliminate or at least
reduce this deficiency. On the brighter
side, although we had an unusually high
number of speakers who could not present
their paper and session chairs who could
not get to the meeting, enough of their
colleagues spontaneously volunteerd to
take their places so that a major catastrophe
was averted.

Here’s more of what happened at the
annual meeting this year:

*  LCD projection for PowerPoint® pre-
sentations continues to be of interest
to INMM speakers. (Remember, we
said that delay spent in setting up and
operating the system diminishes the
time the speaker has to make the
presentation. INMM cannot permit
any activity that would interfere with
the program schedule.) So, last year
we promised that for 2003 we would
have a procedure for presenters to
follow if they wished to use such
systems. Well, we have the procedure
but we lacked the folks to manage it
for each session. Once again, we left it
up to individual speakers to arrange
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LCD presentations with their col-
leagues and session chairs. However,
we did get a strong promise that, for
2004, some of the attendees would
volunteer to provide the necessary
equipment and staff the sessions to
see that the PowerPoint® presenta
tions were done properly. (We have
estimated that, for INMM to lease
enough projectors at about $500 per
day per room, it would cost approxi-
mately $14,000 for each meeting;
and we would still have the poblem
of recruiting volunteers to manage
the projection process. It costs the
same to rent a projector for one hour
as it does for one day. Purchase of the
equipment including maintenance is
just as poor an option.) We are moving
forward and as they say about the
Chicago Cubs—“wait til next year!”
* INMM, for the first time and in
response to attendee requests, intro-
duced a speakers and session chairs
tutorial led by Paul Ebel and his Ten
Points w Succes—how to present
papers exceptionally well and manage
a session properly. The tutorial was
given following the speakers’ break-
fast each day and not only was useful
and informative but so stimulating
that we were talking about it all week
in the various sessions. Ebel hopes
that speakers and session chairs will
put the sage counsel he provided to

good use in their presentations and
plans to repeat the tutorials next
year. INMM would like your com-
ments on the worthiness of these
tutorials and any other information
you would like to see included.

INMM members can see a summary

of Ebels presentation in the summer

2003 issue of the INMM

Communicator, on the INMM Web

site at www.inmm.org,

CGurrent INMM policy is that authors
must submit final written papers two
weeks before the Annual Meeting so that
HQ staff can pre pare for their early publi-
cation in the Proceedings of the Annual
Meeting. INMM recognizs there are a few
legitimate reasons (but very few!) for
authors not submitting their papers on
time. Each year the response rate gets bet-
ter; this year we only had four papers not
submitted by the end of the meeting.
Again, these negligent authors will now
have to be judged for their participation as
speakers in future INMM annual meetings.
INMM continues to recognize all of you
who cooperated so well to make the meeting
a success and provide a history of the event
through the Proceedings.

We continue to get requests from
folks who want to organize special topical
sessions of interest for the annual meeting.
INMM encourages those interested per-
sons, under the mentorship of a Technical
Program Committee member, to actively

participate in structuring the technical
program for the annual meeting.
Remember that, for the 45th Annual
Meeting, special sessions like these need to
be planned carefully and submitted in
final form by February2, 2004, for consid-
eration and review by the Technical
Program Committee. Please let me hear
from you very soon so that we can reserve
space in the program for your special session.

So what can we do better? Any sug-
gestions for INMM to improve meeting
practices are welcomed at cpietri@aol.com.

The J.W. Marriott Desert Ridge
Resort & Spa was a fabulous hotel for this
years annual meeting in spite of many
days of over 100°F weather—we return
therefor 2005. But next year (for INMM’s
45th Annual Meeting, July 18-22, 2004)
we return to another INMM favorite, the
Renaissance Orlando Resort in Orlando,
Florida, U.S.A., guaranteed not to be any-
where near as hot as Phoenix but certainly
more humid!

Begin planning to attend the 2004
Annual Meeting now. You can present a
paper or a poster, chair or organize a ses-
sion, be a sponsor and/or an exhibitor, or
just come and soak up all that vital infor-
mation and insight that you look forward
to each summer with INMM. Your pres-
ence makes the meeting certain success.
See you there!
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Letters

A Note From Wilma Williams

Wilma Williams accepts the INMM's
Resolution of Respect from INMM President
John Matter at the Annua Awards Banquet
at the 44th Annud Meeting.

Dear Executive Committee and
INMM Members,

As you can imagine, words cannot express
my sincere gratitude for all of your expres-
sions of condolences during this difficult
time. I was aware I would be receiving a
Resolution of Respect. The annual award
for students and the generous donation to
Blue Haven Youth Camp we re quite ove r-
whelming. These are two things in which
J.D. was so very much interested. The
children and I feel this was such a tremen-
dous honor for him. Thank you.

Also, I want to express my apprecia
tion for the welcome and acceptance I
received at INMM this year. It was a
pleasure to be with each of you. J.D. felt it
was a special privilege to serve INMM. 1
felt it an extra special privilege to be there
this year.

I wish INMM continued success in
the years to come.

Sincerely,
Wilma Williams

Sustaining Members

Aquila Technologies Group, Inc.
AREVA
Argonne National Laboratory West
Australian Sfeguards &

No n p roliferation (ffice
Bechtel BWXT Idaho, LLC
BNFL Instruments, Inc.

INMM extends its appreciation to its Sustaining Members for their support.

Brookhaven National Laboratory
BWXT Pantex, LLC

Canberra Industries, Inc.

EG&G, Inc.

Exchange Monitor Publications, Inc.
Gregg Protection Services, Inc.
Haselwood Enterprises, Inc.

Holtec International

International Atomic Energy Agency

Institute of Physics and Power
Engineering

International Fuel Containers, Inc.

International Se rvices & Advisors, Inc.

JAI Corp.

Kellogg Brown & Root Services

Lawrence Livermore National
Laboratoty

Los Alamos National Laboratory

NAC International

NCI Information Systems, Inc.

Nuclear Fuel Se rvices, Inc.

Nucsafe, LLC

Oak Ridge National Lab UT-Battelle

ORTEC

Pacific Northwest National Laboratory

Sandia National Laboratories

Senstar Sellar, Inc.

US Deparment of Energy

Wackenhut Services, Inc.

Westinghouse Savannah River Co.

Wyant Data Systems, Inc.

Y-12 National Security Complex
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Opening Plenary Remarks

Dale Klein

Topical Papers

Assistant to the Secretary of Defense for Nuclear, Chemical, and Biological Defense Programs

July 14,2003
Phoenix, Arizona, U.S.A.

Good morning. Thank you for inviting me to speak here today. It
is a pleasure to be part of 44th INMM Annual Meeting. 'm Dale
Klein, assistant to the Secretary of Defense for Nuclear, Chemical,
and Biological Defense Programs. My primary role is to serve as
the advisor to the secretary and deputy secretary of defense on
matters related to nuclear weapons safety and security, chemical
weapons demilitarization, and chemical and biological defense
programs. My office has the principal responsibility of managing
the United States’ nuclear weapons stockpile and takes an active
role in ensuring the safety and security of our nuclear weapons.
My office also leads efforts to provide chemical and biological
defense capabilities to U.S. military forces, and supports efforts to
develop medical vaccines aimed at combating bioterrorism, and
oversees the chemical demilitarization program. In addition, my
office is responsible for the overall coordination and integration of
Deparnment of Defense counterproliferation support program.

I would like to talk to you today about nuclear threats and
security in the 21st century. The issues of primary concern to
our nation and our allies today cover a variety of subject areas
from threats of terror groups to complications resulting from
changes to our human capital. First, I will discuss the global war
on temorism—our nation’s strategy for combating terrorism in
the future—and the progress that has been made thus far. Then,
I will talk about international security challenges, including
remarks addressing No rth Korea and Iran. I will also discuss our
nation’s nuclear deterrent and the generation of electricity using
nuclear power. I will conclude my comments by discussing the
growing challenge our government faces of recruiting today’s
youth to one day become the technical experts in the nuclear
community. I hope you will find these issues as important as I do.

Since the terrorist attacks of September 11, the United States
is reminded that vigilance and sacrifice is the price we pay for
ensuring our liberty. In his State of the Union address of January
2003, President Bush stated: “The gravest danger facing America
and the world is outlaw regimes that seck and possess nuclear,
chemical, and biological weapons. These regimes could use such
weapons for blackmail, terror, and mass murder. They could also
give or sell those weapons to terrorist allies, who would use them
without the least hesitation.”

The president’s statement serves as a reminder to each of us
that the nexus between terrorist groups and countries that supply
weapons of mass destruction must be confronted and dealt with
appmopriately.

Terrorism has threatened global and U.S. security well before
September 11, 2001. However, on that day, its threat materialized

| LU@lCome to the

INMM 44_% Annual Meeting

Dale Klein, INMM President John Matter and INMM Vice President
Cathy Key; pictured left to right.

in the daily lives of Americans. The global war on terrorism seeks
to prevent terrorist regimes from having an impact, from having
a voice, from having a future. According to the Febrmary 2003
National Strategy for Combating Terraism, the United States
strategic intent against such regimes is structurad around “the
four Ds”: defeat, deny, diminish, and defend. The United States
and its allies seek to defeat terrorist organizations directly or indi-
rectly by attacking their sanctuaries; leadership; command, control,
and communications; material support; and finances. As a nation,
we will deny further sponsorship, support, and sanctuary to
terrorists by ensuring other states accept their responsibility to
take action against these international threats within their sovereign
territory. Additionally, the United States will diminish the
underlying conditions that terrorists seek to exploit by enlisting
the international community to focus its efforts and resources on
the areas most at risk. Most importantly, we will defend our
country our citizens, and our interests at home and abroad by both
proactively protecting our homeland and extending our defenses to
ensure we identify and neutralize the threat as early as possible.

In a September 20, 2001, address to Congress and the
American people, President Bush made the following statement
on the nature of the terrorist threat today:

“We have seen their kind before. They are the heirs of all the
murderous ideologies of the 20th century. By sacrificing human life
to serve their radical visions—by abandoning eve ry value except the
will to power—they follow in the path of fascism, and Nazism, and
totalitarianism. And they will follow that path all the way to where
it ends: in history’s unmarked grave of discarded lies.”
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The president’s statement reflects this nation’s determination,
willingness, and desire to rid the world of the threat of terrorism.

So far, the global war on terrorism has proved successful in
arresting more than 3,000 suspected terrorists worldwide. In
Afghanistan and Iraq, terrorist networks have been disrupted. In
Asia and Europe, terrorist plots have been uncovered and cells have
been broken. Key al Qaeda commanders have been dealt with, and
as President Bush stated in his 2003 State of the Union address, the
men who have met a different fate “are no longer a problem to the
United States and our friends and allies.”

In a speech after the attacks of September 11, President Bush
remaded: “No group or nation should mistake Americas inten-
tions: We will not stop until terrorist groups of global reach have
been found, have been stopped, and have been defeated.”

As this statement indicates, America and its allies have not
stopped in their efforts to defeat terrorist networks in the global
war on terrorism. Great strides have been made, and will continue
based on the perseverance of our men and women in uniform and
the continuing efforts of all Americans and our coalitionpartners
in this smuggle.

In today’s world, the United States encounters numerous
threats from nations or groups who would use weapons of mass
destnction (WMD). Presently, there are twelve nations that have
nuclear weapons programs; sixteen nations have chemical
weapons; thirteen nations have biological weapons; and twenty-
eight nations have ballistic missiles.! Nuclear, chemical, and
biological terrorism are not the only issues threatening our
national security in the 21st century. Information warfare threatens
our command, control, communications, and computer systems;
the very essence of military technological capabilities today securing
both our nation and our allies. While many rogue states have
WMD capabilities, it is those nations that are supporters of
terrorism that pose the greatest threat to the United States and its
allies today. Of primary concern are No rth Ko rea and Iran, states
that have been identified by the president as being part of the
“Axis of Evil.”

The current situation in Asia regarding the North Koran
nuclear program is an example of one such regime that has the
potential to sell weapons of mass destruction to terrorists. It was
during an October 2002 visit with James Kelly, U.S. Assistant
Secretaryof State for East Asian Affairs, that No rth Ko rean officials
confessed to enriching uranium for use in nuclear weapon systems.
The North Korean defense minister was recently quoted by the
state news agency as saying that in the event of a nuclear conflict,
No rth Ko rea would deal a “merciless punishment” to the United
States. This admission, along with ongoing concerns regarding
the proliferation of chemical, biological, and ballistic missile
tachnology, has elevated the No rth Ko rean situation to one of the
top global security concerns.

The United States views the situation in No rth Korea as one
that necessitates serious and multilateral diplomatic attention.
In addition to pursuing nuclear capabilities, No rth Korea continues

to export complete ballistic missiles, production capabilities,
related raw materials, components, and expertise. Additionally,
North Korea’s chemical and biological capabilities are cause for
concern.

The world and the United States are presented with a
complex problem. This is not a new problem, but rather part of
an ongoing pattern of irresponsible behavior by the No rth Korean
government. The United States should not provide incentives for
North Korea to adhere to its international nonpoliferation
commitments. The United States seeks the verifiable and irreversible
end of No rth Korea’s nuclear weapons program and will continue
to work through multilateral diplomatic means to achieve this
outcome.

No rth Korea is not the only rogue state that poses a potential
threat to the United States and its allies. In December 2002
soures revealed evidence that Iran is attempting to build nuclear
facilities. The United States believes Iran is “actively wotking” on
a nuclear weapons program and more recent evidence of a massive
nuclear power construction project “reinforce” that belief. State
Department spokesman Richard Boucher said, “There is no
e conomic gain for a state that’s rich in oil and gas like Iran to
build costly nuclear fuel cycle facilities,” he said. “I point out that
Iran flares more gas annually than the equivalent energy its
desird reactors would produce. We've reached the conclusion
that Iran is actively working to develop nuclear weapons capability.”

In addition to pursuing nuclear capabilities, Iran seeks to
produce chemical weapons, and has maintained a biological
warfare program since the early 1980s. Of additional concern to
the United States is the fact that Iran is swiftly increasing its
range of ballistic missile capabilities, and is seeking medium-range
ballistic missiles, intermediate-range ballistic missiles, and
possibly intercontinental ballistic missiles. Thus far, Iran has
conducted ballistic missile tests with significant foreign assis-
tance from Russia, China, and North Ko rea. While Iran poses a
potential nuclear threat to the United States and other nations
of the world, the International Atomic Energy Agency believe s
North Ko rea is closer to having nuclear weapons than Iran.

It is important to note that the United States has no offensive
biological warfare program, no chemical warfare program, and is
currently demilitarizing its obsolete chemical stockpile. In addition,
the United States is reducing the nuclear stockpile and isplanning
to convert surplus plutonium into the mixed oxide comm e rcial
nuclear fuel cycle.

In an attempt to bolster the nation’s defenses against the
transport of radiological weapons or devices into the United
States the U.S. Customs Department has developed the
Container Security Initiative (CSI). Within this program U.S.
Customs has and is entering into partnerships with other govern-
ments to identify high-risk cargo containers and prescreen those
containers at the foreign ports before they are shipped to the
United States. It currently has four components:

(1) Identify high-risk containers: ones that terrorists could use
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to conceal weapons and radiation devices

(2) Prescreen containers before they are shipped

(3) Use technology to screen containers: this technology
includes large-scale X-ray and gamma-ray machines and
radiation detection devices

(4) Use smart containers: tamperproof seals have already been
implemented so that customs officials will be able to tell
immediately if a prescreened container has been tampered
with. There have also been moves to apply CSI to air cargo,
known as Air CSI

(Source: http://www.customs.ustreas.gov/xp/cgov/newsmoom/
commissioner/speeches_statements/aug262002.xml)

To support the Customs Departments CIS program, tech-
nologies such as the VACIS and RPM give transportation workers
additional tools to combat the illegal importation of radiological
materials into the United States.

The relocatable VACIS, or Vehicle and Cargo Inspection
System, allows for noninvasive imaging of trucks, sea containers,
and other vehicles that may contain contraband, mismanifested
cargo, or other threats. It is used for border checkpoint contraband
screening, seaport container and truck screening, manifest verifi-
cation and duty capture, military and high-threat vehicle screening,
and VIP vehicle security screening.

In addition to the VACIS system, the deployment of radiation
poral monitors (RPMs) allow for additional measures to be taken
in the identification of radiological materials in port facilities. The
Po rt of No rfolk (run by the Virginia Po rt Authority) was the first
port in the United States to install RPMs. Between 4,000 and
5,000 trucks carry shipping containers out of the No rfolk terminal
each week. These trucks pass through two panels that scan con-
tainers for the presence of radiation. In addition, the Virginia Port
Authority has begun to use crane technolagy; which uses radia-
tion-detection sensors on the cranes that move containers on and
off the ships. These systems are less highly developed than the
traditional portal monitors. (Source: http://home.hamptonroads.
com/stories/print.cfm?story=4 803 6 & ran =842 6 0; also see hep://
energycommercehouse.gov/108/Letters/03252003_851.htm)

The United States’ nuclear deterrent is essential to the security
of the United States and our allies. The Nuclear Posture Review
was directed by law and complemented the presidents desire to
transform the U.S. military to better meet the security challenges
of the 21st century, and to reflect the end of the Cold War, and
hence, a new relationship with Russia. The Nuclear Posture
Reviewmade the following significant changes to the U.S. nuclear
deterrent: it reduced the number of operationally deployed war-
heads, initated the retirment of Peacekeeper intercontinental
ballistic missiles, called for the removal of four Trident submarines
from strategic service, and developed a new triad.

The decision has been made to convert all four available
SSBNs to SSGNs. The first two, the USS Ohio (SSBN-726) and
USS Florida (SSBN-728) were slated to begin overhaul in 2003.

The USS Florida arrived at No rfolk Naval Shipyard on June 27,
2003, with the USS Ohio to follow thereafter.? The USS
Michigan and USS Georgia (SSBN-729) will begin in Qctober
2003 (FY 04). The first SSGN is scheduled to enter the fleet in
2007.

In addition, I am pleased to reportthat the United States Air
Force is deactivating more than one Peacekeeper intercontinental
ballistic missile per month and thirteen have been deactivated as
of the first of this month [July].

The new triad is composed of non-nuclear and nuclear strike
capabilities, defenses, and responsive infrastucture tied together
via command and control, intelligence, and planning. Thus, it
offers a variety of capabilities and greater flexibility in responding
to various contingencies. As you will notice, the old triad—com-
posed of intercontinental ballistic missiles, bombers, and subma-
rine-launched ballistic missiles—is embedded in the new triad. It
is also important to note that this transition was not designed to
occur overnight, but rather over several decades. While the Cold
War triad exists in the near term, the new triad will reflecto u r
nation’s nuclear deterrent in the long run.

While the U.S. nuclear deterrent is an important part of our
nation’s national security strategy of the 21st century, the issue of
a safe, secure, and reliable nuclear power infrastucture is also
imporant to developed and developing nations. Our power gen-
eration infrastucture is a key component of the United States
national security.

There are more than 100 plants across the country in thirty-
four states, producing about 21 percent of the United States elec-
trical power. World wide there are 437 nuclear plants poducing
358,461 MW(e), with another thirty-three plants under con-
struion. Overall, nuclear power constitutes 72 percent of all
U.S. emission-free generation while avoiding 155 million metric
tons of carbon per year and 2.4 million metric tons of sulfur
dioxide. Globally, 16 percent of electricity generated is produced
by nuclear power plants, resulting in a reduction to carbon
emissions by more than 17 percent.

Table I.

U.S. Electricity Generation (2001)

Coal 52 percent
Nuclear 2| percent
Naturd Gas |6 percent
Hydroelectric 6 percent
Qil 3 percent
Other (non-hydro renewable, including wind) 2 percent

Source: Department of Energy 2001
(http:/lwww.eia.doegovineic/quickfacts/quickelectic.htm)
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The Palo Verde plant is located about 70 miles west of our
meeting here in Phoenix, Arizona.

Table 1, as indicated, reflects the proporion of U.S. energy
generation from fossil fuels, re n enable energy, and nuclear power.
Although nuclear power is a significant source of energy for the
United States, generation of electricity using fossil fuels continues
to dominate.

As you can see by this chart the United States has continued
to rely heavily on imported crude oil with the daily average rising
by more than 185 percent from 1985 through 2002. Although
the United States has diversified its imports since the 1970s, we
have increased our total dependence on foreign crude.

However, in light of the growing dependence on imported
fossil fuels it is important to note that conservation alone will not
be enough to meet the energy challenges of the 21st century. The
opponunity that this challenge presents is to leverage the technical
and creative capabilities of the industrial base to develop new
technologies in the area of nuclear power, hydrogen fuel, and
clean coal technologies.

Op p ortnities to broaden the use of nuclear energy led the
U.S. Deparment of Energy (DOE) Office of Nuclear Energy,
Science & Technology to develop Generation IV. DOE describes
this program as one that supports the “devdopment and demon-
stration of one or more Generation IV nuclear energy systems
that offer advantages in the areas of economics, safety, and reli-
ability, sustaimbility, and could be deployed commercially by
2030.” The Technology Roadmap will extend thirty years and
highlight advanced plant and fuel cycle researhand development
worldwide.?

In the 2003 State of the Union address, President Bush
announced $1.2 billion dollars in funding for an initiative to
study the viable use of hydrogen-powered fuel cells as a fuel
alternative to reduce the United States’ dependence on foreign oil.
Cars, trucks, homes, and businesses powe red by the hyd rogen fuel
cells would produce no pollution or greenhouse gases. This initiative
includes $720 million dollars in new funding over the next five
years for developing the technologies and infrastructure to
p roduce, store, and distribute hyd rogen for use in fuel cell vehi-
cle and electricity generation.

The DOE’s Clean Coal Technology Program has worked to
p rovide technologies to effectively control the emissions of sulfur
dioxide, nitrogen oxide, and mercury. The goal is to develop and
demonstrate coal power systems with near ze ro emissions, while
maintaining low production costs.

As we think about the growing international and domestic
security concerns of today, we are wise to consider the ability of
our country to meet the challenges of tomorrow. One of the most
significant problems the United States government is facing today
is the growing shortage of nuclear expertise. As the current work-
force rtires, fewer competent and qualified personnel will be
available to replace them, especially in the national laboratories.
The U.S. Department of Defense is facing the challenge of

replacing today’s experts with young, technical talent.

One area where this shortage can be seen is in the field of
nuclear engineering.

According to the Oak Ridge Institute for Science and
Education enrollments have declined from approximately 700 in
1991 to 400 in 2001. Although the number of Ph.D. degrees
conferred has been stable for the last decade at around 100 per
year, the percentage of foreign nationals earning PhDs has
incrased from 36 percent in 1997 to more than 41 percent in
2001. This has left the U.S. government with a growing shortage
of available candidates to replace older nuclear scientists currently
emploged. In the past most of the foreign engineering graduates
stayed in the United States. Now, more of these graduates are
returning to their home countries.

The Oak Ridge Institute also noted that the majority of post
graduation plans for master’s and Ph.D. graduates in the field of
nuclear engineering for the class of 2001 did not include a career
in the U.S. government. However, indirectly many are supporting
the government needs through the contractor base.

Table 2. Complete Breakdown

Employment/Post Graduation Plans | M.S. Ph.D.

Continued Study 41 percent 10 percent
U.S. Academic Employment | percent 20 percent
Federd Gov. Employment 3 percent 5 percent
DOE Contractors 5 percent I3 percent
State and Local Gov. Employee 0 percent 0 percent
U.S. Nuclear Utility Employee 8 percent | percent
U.S. Other Industrial Employment I8 percent 29 percent
Employment with Foreign Employer 4 percent 6 percent
U.S. Military Service 9 percent 4 percent
Other 3 percent | percent
Seeking Employment 0 percent 0 percent
Unknown 8 percent I'l percent

Source: The Oak Ridge Institute

Critical languages are skills essential to understanding foreign
cultureand to communicate with partners. We have far too few
linguists for our security needs.

The Lawrence Berkley Laboratory also recognizes the challenge
of replacing today’s retires in the nuclear field, noting “few
scientists are available [today] with a core training in actinide or
nuclear chemistry.”

Thus, a need exists to recruit today’s youth in technical fields
such as physical sciences, biological sciences, and engineering, and
in critical languages such as Arabic, Ko rean, Mandarin Chinese,
Farsi, and Russian.
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The problem of adverse nuclear education trends facing the
defense community is not unique to the United States. Other
countries, such as China, Japan, and the United Kingdom, will be
facing nuclear expertise shortfalls in the years to come. Qualified
scientists are critical to ensuring the future of our nation’s nuclear
stockpile, countering the proliferation of weapons of mass
destnction, and supporting defense capabilities.

Recognizing this criticality, Congress has introduced legisla-
tion that is intended to strengthen government funding for
nuclear education and research through 2006. Specifically, H.R.
6, introduced in the House of Representatives April 7, of this year,
calls for the “investment in human resources and infrastucture in
the nuclear sciences and engineering and related fields,” to
include health physics, and nuclear and radiochemistry. The
United States has a responsibility, to its future and its citizenry, to
address this issue. [Language Skills taken from GAO Testimony
before the Subcommittee on International from Susan Westin,
managing director, International Affairs and Trade “Foreign
Languages: Workfore Planning Could Help Address Staffing and
Proficiency Shortfalls” Dated Ma rch 12, 2002].

The new challenges of the 21st century require us to act
boldly and decisively in order for the United States and other free-
dom-loving nations to secure our way of life and to promote the

democratic ideals of equality and freedom. The ongoing threats
presented today serve to remind us of our responsibility to each
other and our allies around the world. The dynamic and creative
envirament that is fostered by the citizens of this country along
with other free peoples around the world will enable the United
States and its allies to find innovative and flexible means of
addrmssing the problems of nuclear threats and international ter-
rorism.

Thank you once again for your invitation. I would be
delighted to entertain any questions you might have.
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Dennis Mangan: 1
met you a number
of years ago, Ihle,
when you were a

the

University of Texas

professor at

in Austin, and eve n-

tually became the
vice chancellor and then I heard the umor
that you were going to become an NRC
commissioner, and then lo and behold I
hear you're the assistant to the Secretary of
Defense for Nuclear, Chemical, and
Biological Defense Programs. Whats the
biggest difference between academia,
whereyou lived for quite a while, and this
new position that you have now as an
assistant to the secretary of defense?

Dale Klein: Well
the first is you get a
cut in pay. (Laughter)
And you get to work
longer hours. In my
case, I'm separated
fron my wife since
she’s the chair of the
public utility commission in Texas. And

you have a higher cost of living in
Washington. But it’s a great job. I think
thereare a lot of similarities in terms of the
men and women in uniform that you see
are bright, young, energetic, much like at
a university where you have bright, young,
energetic students. So there are some sim-
ilarities and some differences.

Mangan: When you made your presenta
tion, I thought it was great and you had
great VU Graphs. Some of them seemed
to me to have U.S. Department of
Homeland Security (DHS) written all
over them. Whats the rlationship
between the Defense Department and the
new DHS?

Klein: The Department of Defense (DoD)

is basically to defend our country and the
men and women in uniform do an excel-
lent job of that. The Department of
Homeland Security is to secure things
internal to the borders. There’s a law called
Pose Comitatas that says DoD will not be
inwlved in a lot of homeland activities
unless asked. So there’s a fairly strong
boundary between what the De parment of
Defense does for its mission and its role vs.
what the Department of Homeland does.
Now, one of the differences is that
DoD has an assistant secretary for home-
land defense and that person interffaces
with the Department of Homeland
Security. We also have the United States
No rthern Command that basically is in
charge of looking at the security of the
No rthern Hemisphere. So there is a rela-
tionship, but again the fundamental
difference is that DoD protects typically
against  external threats, whereas
Homeland Security looks at the internal
side. But we have a lot of things in com-
mon. For example, the National Guard is
heavily involved. The DoD is involved in
training and standing up the civil support
teams. In the event that there is a terrorist
attack within the United States, it’s likely
that the DoD will be called to assist for the
simple reason that we have the equipment
and the people to respond. But there is
intended to be a difference. So (U.S.
Secretary of Defense Donald) Rumsfeld
has tried to make it ve ry clear that our job
is to protect the nation primarily in the

war-fighting mode.

Gotthard Stein: You
mentioned the im-
porant relationship
between energy and
security and maybe
we should add envi-
ronmental issues. In
that you
referrad to the important U.S. programs

context
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for future nuclear technology and clean
coal.

The United States was always a model
for free energy and electricity markets and
Europe is trying to follow in the same
dirction. My question is, how will the
U.S. government support bringing those
clean technologies to the market and what
are the measures to improve competitive-
ness against gas, oil, or other cheap fossil
energy resources?

Klein: In the short term, typically the
martetplace does play a key role. But I
think as a nation, we have to look at the
government being involved in long-term
sustainable types of energy where companies
may not invest and get an immediate
retun. Thats where I think the hyd rogen
economy, the Gen 1V, and things of that
nature are really important. The govern-
ment invests and looks out for the well
being of the citizens in the long term. Had
they not done that, for example, we would
not have nuclear energy today. And if you
go back through a lot of the clean coal
effors the government has to do a lot of
the front-end research to do that so that
it’s a clean environment. Hydro-economy
is the same thing. Again, this is long term.
The government is involved in solar cells.
Historically the government has been
inwlved in advancing concepts and tech-
nologies, but then in general the free mar-
ket is supposed to take over. Where we
have to look at economic issues and policy
issues merging is when it involves things of
national security. I think if we only import
and we don’t look at developing our own
resources, then we are at risk of being able
to maintain the freedoms that we and our
allies have. So we have to strike a balance
between the free market and whats best
for the United States and our allies.

So there’s no easy answer other than
the fact that we have to look long term,
which is a responsibility of the govern-
ment, and then we have to balance that
with other incentives. We see that in a lot
of areas; for example, in wind power. That
is heavily subsidized today because the
public would like what they view as a

clean environmental source, so we as a
nation do subsidize a lot of areas and we
just have to do that in a strategic manner.

Stein: Only to add a question for under-
standing. I saw in your interesting graph
how heavily the United States depends on
oil imports in your primary energy con-
sumption. What perspectives are here in
the United States to gain more diversifica
tion in this area? I recognized that the elec-
tricity sector has already a reasonable
diversification.

Klein: Theyre looking at a variety of
things. One is hybrid cars, electric cars, so
we're not dependent on the imported oil
for the transportation sector. We're also
looking at compressed natural gas. That’s
been looked at for a long time. I would say
that in the area of electrical generation
what we have done is import a lot of
natural gas from Canada and other areas,
so we're still importing but not as much
oil. If you look at what our electrical gen-
eration was in the ‘70s, we had a lot more
oil-fired plants than we have today.

We're looking at diversification, but
I think that in the short term, what we’re
doing right now, in my view, on electrical
generation is that we're putting in a lot of
gas turbines. There are low-capital costs
but high-fuel costs. This is where we have
to strike a balance and I think we need an
energy plan where we say these are some
issues we look at for the short term, these
are some issues we look at for the long
term. If you look at the late "60s early
*70s, you could not build a natural gas
generating plant. There was a law that
said that was not an option for a station-
ary plant. You could only use natural gas
for peak-load plants. But then, over time,
with the high-capital costs of coal and
nuclear, and environmental issues, now
what we're seeing in the last five years is
all of our electrical plants that have come
on have been natural gas. And so I do
think we need to strike a balance between
shortandlong term, on where we get our
electricity.

But in the free market, there still have

to be regulations and requirements. And
that’s where public policy will cross with
pure economics. Other countries are facing
the same thing,

Cathy Key: Do you
see that there’s a
potential that we will
move more toward
nuclear energy? It’s
much cleaner. It

would be a definite

education of the
public for acceptance of nuclear energy. 1
go to Russia a lot and we see the nuclear
energy plants there along with the fact that
the majority of their energy is produced by
nuclear. You talked about the cleanliness
of the use of oil and the fact that is was up
185 percent since 1985. I found that quite
amazing. And also about coal, 52 percent
of our energy comes from coal. In Oak
Ridge, Tennessee, there’s a huge coal plant
and you talked about the residuals that
come from that. I know that they have a
car wash for that community for free that’s
provided by the government. Tennessee
also has a new nuclear facility in
Sweetwater, Tennessee, and it has become
very well accepted. So basically my ques-
tion is, do you see a potential move toward
additional nuclear energy sites here in the
United States? You made the comment
that energy and national security are ted
very closely together. I'm in full agreement
with that and it would be even more
important with a nuclear energy facility.
How do the two work together, and would
we move more toward nuclear?

Klein: Look at the way energy and
national security are tied together.
Clearly if you're ever involved in conflict,
for example in Operation IragiFreedom,
and you look at the number of tanks and
equipment that had to move through, it
doesn’t take long to realize that with air-
craft, ships, and things of that nature we
really do have a heavy utilization of fossil
fuels in our national defense and
national security.

As to how we go for the future for
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energy demands, that will be an area
where we need as a nation to educate the
public on what our real choices are and
how can we move forward. In my life as an
academic faculty member at the
University of Texas, energy was the area
where I spent most of my time. At the
Deparment of the Defense, my role has
sort of shifted from that area so my data-
base on this question goes back mainly to
my academic life. With my university hat
on, I'm a very strong supporter of electricity.
Growing up on a farm, one of the reasons
that I picked the profession that I did
was | wanted to go into a field that
would provide more electricity for peo-
ple’s well-being and I thought nuclear was
the most environmentally sound of those.
Electricity has really made farm life much
easier as well as all our lives easier. I'm a
real fan of electricity. Then you say how
you can get it. I think nuclear is one of the
most environmentally sound ways to
p rovide that.

I think in the United States, and other
countries have a similar problem, you will
have a vocal minority that is ve ry good at
getting their points across, typically in a
way that makes people scared, frightened,
or concerned. Its much more difficult to
educate and explain facts, because when we
start doing that people’s eyes will glaze over
and roll to the back of their heads. Its an
area where it’s much easier to scare people
than to educate them on what their real
options are. But I'm optimistic that we will
get nuclear power back in the United
States and we will do it economically. I
think that if we had standardized plants
and a one-step licensing process, we would
be much better in the United States and
both of those are underway.

Key: For the energy program that you
stated needed to be developed, I would
assume that you're taking into considera-
tion the use of nuclear energy and to what
percentage is that program dewloped?

Klein: If you look at when President Bush
and Vice President Cheney were elected,
one of the key initiatives early on was an

energy program and energy policy. Vice
President Cheney was heavily involved in
trying to come up with an energy program
and energy plan. I don’t know what that is.
So, that’s the short answer. Obviously
things like September 11, and then
Operation  Enduring  Freedom in
Afghanistan and Operation Iraqi Freedom
changed our nation’s focus.

But we will come back to an energy
plan and energy program. I just don’

knowwhat it is.

John Matter: In
your comments this
morning regarding
the war on terror-
ism, you noted that
its not just a U.S.
war, but an interna-

tional war on terror-
ism. What are some of the programs and
activities that you and the department
have with international partners that you
would expect to be most pooductive and
effectivein the war on terrorism?

Klein: I think the initial program that we
have with our partners that will be effec-
tive in the nearest term is sharing intelli-
gence. I think weve seen that being
demonstrated on several occasions where
terroist cells that you didn’t know were
there, now you know theyre there.
Countries have stepped up to the plate
and have taken action on those. We've
seen those in multiple countries: Belgium,
Germany, and many other countries
where they've identified these cells that
people really hadn't focused on. I think in
the initial arena, it will be in the area of
intelligence, where we will share informa-
tion and find out where the bad actors are.
Then the next area that we are all cooper-
ating on is technology. How do we build
better detectors? How do we build better
sensors? Do we have a system to respond?
Once the detector goes off, what do you
do? We also will share in consequence
management and so I think we will see
this happening on all fronts. I think after

September 11, a lot of countries realized

they have tall buildings too. We were just
the ones who were hit. So I think we've
seen a tremendous international coopera-
tion and I think it awakened all of us to
the kinds of threats that we now face. I
think it was easy in the past to look at
countries, and certainly at the United
Kingdom with the problems they’ve had,
where youve had bombings, and people
sort of take that for granted and it’s over
there I think after September 11 there was
a real awakening to the whole world and

we realizethat over there is over here, from
every country.

James Tape: You
covered a lot of ter-
ritoty this morning
and Id like to pick
up on a couple
things we haven’t
touched on yet. One
is nonpwliferation

and the other is the nuclear posture review
There are those who have interpreted the
press reporting on the nuclear posture
review as making nuclear weapons more
usable and therefore in the eyes of some
making a negative contribution to non-
proliferation efforts. Whats your raction
to that interpretation of the NPR?

Klein: I think it’s incorrect. 1 believe that
for nuclear weapons to do what they are
intended to do is to be a deterrent. You
never want to use them. In other words,
that’s the last resort. But on the other
hand, for them to be a deterrent, they have
to have the perception of being reliable. So
if you look, for example, at these muld-
megaton devices and you have a terrorist
camp that has a surface facility but also has
a lot of things underground, I think it’s
rather obvious that were not going to use
a multi-megaton device to go after that
facility. But at the same time you have to
look at what role does nuclear deterrent
have in today’s society when our target is
defuse, spread out, and how can we meet
that objective. 1 believe that for the
nuclear deterrent to remain effective as a
deterrent, those who want to do us harm
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need to realize that if they cross certain
lines, and those lines are subject to the
president’s determination, if we have to,
we will use nuclear weapons to remove
them. So that tells you then that we prob-
ably need smaller yields and look at things
in the chemical and biological area. For
example, if you hit a facility and you just
disperse it, is there a technology and a way
that if you knew that there was a biological
facility that needed to be destroyed and
that if you did destroy it, it was highly
likely that thousands and thousands of
people will die, then we should study and
find out whether or not a smaller yield
nuclear device would be the best choice in
a very difficult situation.

We've had low-yield nuclear devices
for a long time, as all of you know. So it’s
interesting the way the press has been
playing this issue. It just depends on how
you select their characteristics. That’s not a
new concept.

I think two things are new. One, can
we make low yields that more meet the
threats that we have today and two, can we
make them obviously more precise? If you
look in the earlier days, because of our
ability to pick a specific location for a
nuclear device, it had to be a big one
because likely you we re going to miss it by
a fair amount. We know a lot more now
about precision strikes so that tells us with
n ew advancing technology, with precision,
the yield can go down. Because we can put
it at the exact location that we want.

I think the most important one that
we need to work on is a real robust earth
penetrator, one that can put the shock
waves in the ground, not in the air, that
can collapse very deep tunnels. We have a
lot of targets that we know that if we want
to take them out, the only way to do it is
with nuclear. We do not have the chemical
means to release the amount of energy
needed to collapse those tunnels. So I
think for nuclear to play its role in being a
deterrent, it has to be believed to be usable
and effective. So those who don't like
nuclear weapons and want to claim that
we're proliferating by having these will use
that for an argument. But I think we

should look back and see we haven't tested
a device since 1992, and what impact did
that have on India, Pakistan, No rth Korea,
Iraq, or Iran? I think our nuclear deterrent
nonpmliferation policy has been weak; it
has not been effective. I think you can
point out the facts that go down that path.
So I think what we need to do is really
look at having a real deterrent and then
making sure that we monitor these mate-
rials so that they become less available. It’s
a tough situation but I can tell you from
being at the Pentagon, and you know all
the levels and the reviews and the safety
systems that are on nuclear assets in the
United States, we have so many things to
make sure they don’t go off, and then all
the approvals that one has to go through
and the fact that the president, a person,
has to make the decision on whether to use
one, that that is not something that would
be taken lightly. So I dont buy the argu-
ment that just because theyre a robust
earh penetrator and lower yield that
they’re going to be more usable. Because
you’re still going to have to go through that
decision process and that is a very difficult
process. On the other hand, if you look at
the consequences, whatever they may be,
of not using them, that’s what a president
would have to make the decision on.

E.R.Johnson:
Changing the sub-
ject a litele bit,

therds been a poten-
tial problem identi-
fied regarding the
possible vulnerabil-
ity to sabotage of
spent-fuel transportation and storage facil-

ities. In your view, is this a real threat and
if so how can it be effectively dealt with?

Klein: If you look at the way a terrorist
would want to spread terror, then you typ-
ically want to go after something that
causes terror and unfortunately radiation
is one of those targets because people don’t
understand radiation and I think that
makes it a target just by its inherent
nature. On the other hand, terrorists can

create their terror other ways and frankly
the best way to minimize it is to make the
transporation of spent fuel and other
things robust enough that terrorists will go
after another target. So first what you
want to do is keep the terrorists from
going after any target. But then you want
to make it so difficult that they will pick
another target.

When you look at spent fuel and the
casks in which it is transported, they’re
pretty robust. Could they be breached
with a tank? If a terrorist had a tank and
this truck comes by and you blow it apart?
Sure. Is that likely? Probably not. We tend
to monitor where the tanks go and things
of that nature. I think in terms of making
it less of a target we just need to enhance
our security, be aware, make sure we share
the intelligence. Those who are opposed to
things nuclear are going to use this for
their argument. And so those whose objec-
tives are to shut down commercial nuclear
power will try to use this scare tactic and
the devastation that it theoretically could
cause to meet their objectives and we have
to address that, I think, in an educational
program. We also have to be a little astute
about not giving the terrorists admaps
about how to accomplish their activities.
One of the national labs had done a study
about whether a terrorist could put a plane
in one of the containment domes and
cause a severe accident. Well, in part of
that study they said, “Gee, the contain-
ment dome is really too robust, what the
terroists really need to do is ...” We really
need to be a litde smarter than that in
releasing that kind of information.

So we don’t need to help them in the
studies that we need to do. And the dirty
bomb is a classic example. Al Qaeda has
indicated that the dirty bomb was some-
thing they never thought about until we
raised the issue. And once we raised the
issue they said, “Hey, this is a good idea.”
So I think the dirty bomb and spent fuel is
an area where we need to pay attention,
but we need to do it smartly. My concern
is that because of the unnecessary fears of
radiation, we will put too many resources
in that area and we will miss the obvious.
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For example the terrorists on September 11
were clever. Rather than spending millions
and millions of dollars developing a mis-
sile, they took something that was in our
civilian society and they turned it into one.
Those are the things we need to watch.

Michael Kelly: Sir,
could T add one
thing to that? In my
military background,
part of my time was
spent  supervising
people who did tar-
geting and if you
want to look at the difficulty of a targeting

problem, the easiest one is a soft, fixed
facility, and then there’s a hard, fixed facil-
ity, and then there’s a mobile target, and
the hardest is a deep underground hard,
fixed facility. If you look at what we're try-
ing to do to move our fuel storage, you can
just go right down that hierarchy and the
sooner we get it to Yucca, the better off
we'll be. Moving it to Yucca, it’s going to
be hard to hit and those are going to be
very robust structurs that are moving.
And I don't think there are going to be too
many terrorists who are going to be able to
formulate the necessary firepower to take
one of those out without us being able to
do something about it.

Charles Pietr: And
you never hear
about that in the
news media.

Johnson: But one of
the things that was
the big talk for a
long time was the possibility that a TOW
missile can blow a hole in a cask. But as far
as dispersing the content.... Bob Halsted
(a consultant to the state of Nevada) came

up with the scenario that you blow a hole
in the casks—and the spent fuel inside is
dispersed into the environment. When it
was shown that very little of the spent fuel
was dispersed because it had no vented
pathway, he changes his scenario to firing
two missiles into the cask sequentially so

that there was a vent hole for some of the
radioactive material to escape.

Kelly: In the same hole, Sir. Consecutive
miracles. (Laughter.)

Klein: I think that’s an area that we need
to educate the public on. As you indi-
cated, a lot of people dont realize that
spent fuel is solid, they tend to think that
its a liquid, you know, the green slime
thats out there. I think that’s one of the
p roblems we have out there in our profes-
sion is that it is so easy to scare people on
the front page with a headline; it is very
difficult to educate and alleviate those
kinds of fears because if we started getting
into all the technical details, the eyes are
going to glaze over and they just shut
down. The other thing that’s unfortunate,
and I don’t want to be too critical of the
news media because we do live in a free
enterprise system, is often times the media
delivers what the consumer wants and it is
that kind of headline. But the news media
is not in the business of education. Its a
very competitive business. As we've all
seen over the years, it’s not who gets there
accurately, it's who gets there first. We see
that time and time again.

We are in an emotional field; any-
thing that involves radiation is emotional.
Its very difficult to educate, and, as we
heard in the audience today, we are not
putting enough emphasis at K through 12
in our science education, so people do not
understand what the science really is, so
when that happens, the emotions take
over and that’s a very difficult situation to

be in.

James Griggs: You
discussed in your
this

morning the change

p resentation

in the nuclear defense
posture from the
Cold War to the

post-Cold War triad.
During the Cold War, we had a very large

direct nuclear capability. Now we have a
smaller capability but it’s supported by

more intelligence and analysis. I was
strud by the triangles being the same size.
Could you comment on the relative costs
of the old way of doing business and the
new ways, and what additionally do we
need to fill that support gap beneath the
small triangle.

Klein: There was not intended to be a rela-
tionship between the size of the triangles
and the amount of money we spend. I
think that the Cold War arsenal did its
job. We had peace for a long time. The
United States and the Soviet Union did
not go after each other. So they served us
well. They were expensive. And as we look
to the new triad, what we're looking at is a
series of things. Part of that is a missile
defense system, part of that is intelligence,
so you know where things are and prevent
it from happening. And then if you do
have to use devices that release a large
amount of energy, whether they’re nuclear
or conventional, then we look at both of
those—nuclear/nonnuclear. In that area
we have much more accurate targeting, we
havea lot of new devices, the thermobaric
weapons, white phosphorous and other
things that are sort of specialized conve n-
tional weapons today.

I think the good news in the fact that
the Cold War is over is that the number of
deployed nuclear assets in the United
States and Russia are being reduced.
However, when you do that it also puts a
burden on the nuclear community to
make sure that you really understand
those smaller devices, in the small number
of assets we have. That puts a burden on
stockpile stewardship in that if you have a
limited number of nuclear devices of dif-
ferent types and different numbers then
you really better understand how they
wortk and that they do work. You hope
you don’t have to use them but if you do
have to use them, you don’t want to say,
“Gee, I hope they work today.” They
would have to work.

I¢s interesting, the cost of maintaining
the stockpile and learning as they age,
because they’ve been in the stockpile much
longer than people expected initially. In
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the era of non-testing, it’s actually more
expensive than if we did test. A lot of peo-
ple don’t realize that the stockpile steward-
ship, under the way were going, which is
a science-based stockpile and is important
to understand, is really more expensive
than if we did limited testing to answer
some of stockpile stewardship questions. I
think the important thing is that we need
to understand how the nuclear assets work
to make sure that they are a deterrent today.
We don’t want to use them, but if we do use
them, we have to make sure they work.

Scott Vance: I want
to follow up on Ed’s
question and get
your opinion on the
responsibility of the
private nuclear in-
dustry to potect

= against  war-type
events. The NRC has had a long-standing
policy that it’s not the commercial indus-

try’s responsibility to do that, and yet
there’s been legislation recently introduced
that would require things such as anti-air-
craft missiles at nuclear power plants. I'm
just wondering what your opinion is in
regards to the responsibility of the defense
establishment and the responsibility of the
commercial industry.

Klein: Anyone who would propose to put
anti-airaaft missiles around a nuclear
plant is silly. You can see what would hap-
pen. Someone’s grandmother would be
flying in her little plane, she would get off
course, and boom, it comes down. I think
when you look at those kinds of activities,
you have to peel back a layer and say why
are they really proposing that? Anyone
who would do that is clearly, in my mind,
motivated to shut down nuclear power.
They want to make it so expensive that
you would have to do so many things that
it would be uneconomical so that you
could not provide safe, clean, reliable
energy at a cost we could afford.

I think the area that the NRC has just
indicated, and I haven’t read the entire leg-
islation or what their plan is, but I do

know that the NRC just came out with a
sort of a defense posture. In my mind the
NRC has a role to play in that, but its role,
in my view, is to make sure that they’re
safe, reliable, and secure. If it goes beyond
a certain level, then it becomes a responsi-
bility of the Deparment of Homeland
Security, not the NRC. If it becomes so
burdensome on the consumer, then the
government needs to evaluate that. So
what I'd like to see us not do is get into a
surrqate situation where you shut down a
nuclear plant because you put a lot of
unnecessary safeguards and security.
Clearly we have to do safeguards and secu-
rity in the right, smart way, but we also
have to be astute enough to know that
there are people that have an outcome
thats other than security.

Vince DeVito: To
return for a moment
to the conversation
you had with Mr.
Griggs and the tri-
ads. I want to men-
tion a statistic you

had in your presen-
tation today where we're removing four
Tridents. Now, if my recollection is correct,
we don’t have many more than that. And I
p resume that is because that was a strategy
associated with the Cold War and the
strategies for our defense being changed is
one of the reasons we’re moving those?

Klein: Yes, the four that we will be taking
out of service and converting to other
means will be the kind that we call the
boomers, Ohio-class, or SSBNs, but we
will still have fourteen. We now have some
of those based on the West Coast and
some on the East Coast.

DeVito: We still have some Polaris, don't
we?

Klein: No, all the Polaris nuclear-capable
missiles and their submarines have been
decommissioned. We have different assets
now Again, what I think we will see in the
submarine area is that we, as Col. Kelly

indicated earlier, want a mobile platform
that’s moving around and that’s very quiet
so people dont know where it is so that it
can provide a deterrent. So that if some-
one wants to do you harm, they know that
we have the ability to retaliate in some way
and they will be more cautious on what
they do to us. We will have fourteen
boomers still out there. They will be effec-
tive We will probably see some new tech-
nologies coming into some of these where
Special Forces may be using some of the
four conve rted Ohio-class submarines in a
differet way. I think welll see some
advancing technologies in the submarine
fleet to meet the threats that we see today
rather than the Cold War.

DeVito: One more question. We talked
about the lack of college students coming

into the nuclear field. Has the government
and DOE considered scholarships?

Klein: There have been a series of those,
but never enough. I think the other thing,
in talking with Undersecretary Bob Card
at the U.S. Department of Fnergy, he
believes the best incentive to get young
people into the nudlear field is to build
nuclear plants. So I think we have to look
at a lot of incentives, but jobs is certainly
one of them. One of the things we cer-
tainly do not want to do is have a lot of
scholarships and not match it with the
jobs. Because if we have the throughput
and you come out with your degree and
therds not the employmentopportunities,
that word will spread really fast.

Piets: Well, that’s how most of us got into
the program in the beginning; there were
no new nuclear programs. We came in
because of the industry. We wanted to be
part of this big thing.

Klein: I think in terms of the commercial
sector, providing the amount of electricity
that the nuclear plants generate today and
the fact that a lot of the people are retiring,
those plants are still going to be mnning,
so there are certainly jobs. But the media
will often times indicate that we haven
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built a plant since Three Mile Island, and
things of that nature, and what’s interest-
ing, when you talk to the students at the
university, is that the parents and high
school teachers are usually the ones who
are more anti-nuclear than the students
themselves. It’s an exciting area and robust,
and we just don't do a good job of getting
the positive side out: that there are exciting
jobs to be had, even if we didn’t build new
nuclear plants. The nuclear Navy has some
exciting needs, as does the Air Force. So
there are things out there to provide an
exciting career for young people today. But
we need to get that word out.

Pietd: Does your office have any pro-
grams to support and enhance this con-

cept at all?

Klein: The Department of the Defense
doesn’t really have a proactive program in
that area, except the nuclear Navy has an
excellent recniting program. They do a
first-rate job in that area. In my office, we
have begun an internship program with Air
Fore cadets, to bring them into the
Pentagon in the summer, to let them see the
opporunities they have in the nuclear part
of the Air Foree. So we're trying to develop
a lot of young people who are at least aware
of these opportunities. So my office is more
directed on the DoD side of the house than
the commercial generators. But I think we,
all of us in the nuclear industry, have to
make sure we have the pool of talent that
will meet the future needs.

Kelly: Sir, if T could talk just a little bit
about the Army, the Navy, and the Air
Force and how they do that. The Army
has a limited need for nuclear engineers,
but they do have a program to get engi-
neers the appropriate number of graduate
degres. They have their requirments well
identified and well taken care of. It’s a
fairly small community and the Army has
that under control. The Navy, because it
has a nuclear propulsion program, does a
great job going out and getting students
interested, getting naval ROTC scholar-
ships. They graduate a lot of people from

the Naval Academy who go into the
nuclear propulsion field in the Navy and a
number of those people can then cross
over and then help work nuclear weapons
issues as well. So the Navy is in great
shape, as long as people are still willing to
go into the Navy.

The Air Fo rce, which for a large part
of its early history was the primary nuclear
power of the U.S. military, has in large
part walked away from its nuclear her-
itage. There are few people in the Air
Force today who are nuclear experienced.
The Air Fo e is tracking those because it’s
a small and perishable resource. The Air
Force Institute of Technology does have
programs. The ROTC scholarship pro-
gram, for example, recently listed their
priorities for the technical fields they want
to award scholarships to and nuclear engi-
neering was priority 4. Things like electri-
cal engineering and computer engineering
were up in priority 1. I don't have the exact
list in my head, but I do remember the
nuclear engineering was down at priority
4. So there is a difference in the emphasis
among the three major military services as
far as nuclear expertise. But it is possible
for a student who is interested in doing
the military and doing nuclear, there are
opporunities in all three services. Clearly
the Navy has the largest and most success-
ful program.

Mangan: Today you pointed out this
need for filling the pipeline with new,
fresh blood, in the nuclear business. I've
heard Linton Brooks from NNSA
(National Nuclear Security Administration)
say the same thing. I've heard (U.S.
Energy) Secretary (Spencer) Abraham say
the same thing. How come there’s not a
focused program in the government to
help this pipeline get filled? You com-
mented that building a nuclear reactor
would help jump start some things, and I
have to agree with that, but the concern is
our population is getting old and there’s
still stuff to be done nuclear and there’s
not going to be anyone coming in to fill
our shoes.

Klein: I don't think there is a national pro-

gram to address that issue. So then you sort
of leave it to each of the areas. For example,
if you look at the commercial sector, what
they do is they steal from each other and
they recrnit from the naval program. Then
you look at the national labs, they go to a
lot of college campuses. But the number of
nuclear programs in this nation is
decreasing, so that one is getting smaller.
So that is sort of left to each individual.
There’s not a systematic approach to that
pool. Each area is looking at it and address-
ing it, but there’s not a comprehensive pro-
gram. Then you would say, well, whose job
is it? The way the Deparnment of Defense
historically stuctured it has been they've
let each of the services make sure they get
their own pool. Which is why I think the
naval program is so good. The Air Force
needs a lot of people to move the nuclear
assets, and store them and put all the
codes, and things of that nature. We're
working internally to address that issue.
There is not an integrated approach. It
really needs to be tied together. This is a
case where the private sector, the govern-
ment, the national labs, and the universi-
ties all need to be engaged in this in an
integrated way. I think the problem now is
that eve rybody sort of points at everyone
else and says, “It’s your job. Its your job.
I¢s your job.” And it’s really all of our jobs.

One would think that the
Deparment of Education would be the
one to look at the needs of the nation in
the technical fields all across the board,
but they dont seem to be driving that
issue. I think by default a lot of the schol-
arships that have come out historically
have come out of things like the Aromic
Energy Commission. Probably a lot of
people around this table came into the
nuclear business via the Atomic Fnergy
Commission fellowships. There are a small
number of nudlear scholarships and fel-
lowships but not enough to meet the
needs. But right now there’s not any inte-
grated approach.

Key: I don't know if you're aware that it’s a
lictle bit ironic. The MPC&A program is
to develop an actual nuclear materials
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management degree program at the
MoscowEngineering and Physics Institute
(Me Phl). And then we make a concerted
effort to take those graduates and place
them at nuclear facilities in Russia. I think
it would be a ve ry positive thing if we also
did something like that here in the United
States. That may indeed help the situation.

Klein: One of the things that we were trying
to do in Russia was to create a culture of
self-responsibility and a way of thinking
that was missing in the past. Where Russia
did a ve ry good job was in having people in
very narrow fields and they would be
expers. Then we would try to work with
some of the individuals in Russia who were
experss on computations on fast reactors,
and we would want them to look at com-
putations on VVERs to see if there was a
way that we could look at the surplus plu-
tonium and they would say, “That’s some-
body elsé’s job.” They were computational
expers but only for fast reactors. So we
were trying to work with that culture. We
want to do that on a safety and manage-
ment approach, where they would look at a
more broad area. I think in the United
States, we have a lot of flexibility within our
educational institutions that MePhl didn’t
have and so students at the undergraduate
level in engineering were pretty well
restricted on what they would take, not on
what they can take, but typically they only
take enough classes to get their degree, then
they go out and get a job. So lifetime
learning is an area we need to address so
that you don’t stop learning after you get
your first, second, or third degree. But our
graduate degrees have a lot of flexibility
where they can take that. But again, I think
a student going into graduate engineering
work today would probably not even think
of nuclear materials management as an
option because where would they hear of it.
They wouldnt hear of it typically in their
undergraduate curriculum. They would
hear it by going to conferences like this or
talking to relatives or talking to people in
the business. So part of that is just an
awareness.

James Lemley: I'd
like to return to this
incentive idea for
getting new people
into the industry or
to constiuctive uses
of nuclear energy

and nuclear science.
Il start with an observation. First, if you
put science in the elementary grades, and
I think that’s a good thing to do, but so
often it happens, at least in my experience
in New York state, that’s often with a ve ry,
very strong anti-nuclear bias. Science in
the elementary grades is environment and
nuclear is bad for the environment is the
way that often goes. I think we have to try
to make it work.

Second, I wonder if there’s a consis-
tency in what we're promoting, in particu-
lar, in promoting uses of nuclear energy.
You mentioned this morning that we
know Iran is doing some bad things with
nuclear energy but do they also have a
legitimate use? They started those reactors
many, many years ago when the shah was
in power and needless to say Iran has lots
of fossil-fuel resources but the same is true
of Russia. Both countries have huge
amounts of fossil fuel resources, and a
countrycan decide it wants to use the fossil
fuels as an export tool or to keep its
exchange rate right and decide to use
nuclear instead for its own energy needs.
So I guess what I'm asking is, is our
encouragement of nuclear energy consis-
tent in all areas? And another thing, you
come from the military side of the house,
and you certainly mentioned the defense
uses of nuclear energy rather than the
peaceful and civilian uses, although you
cerainly did promote the nuclear power
business very strongly.

Klein: There are two areas I'd like to com-
ment on. First, on science teachers, that
often times is the case. I've given lectures
to high school science classes and just to
get the students sort of engaged, I'll say,
“How many of you are anti-nuclear in the
classroom?” And it’s amazing the number
of times they would say, almost in unison,

“Only our teacher.” That tells you that
therds an opportunity for the technical
societies, industry, the private sector, to
have programs to educate teachers on the
positive benefits of commercial nuclear
power. So there’s an opportunity to make
that better.

When I was at the University of Texas,
for a number of years I had a program called
“Electric Power and the Environment,”
where we would bring science teachers in
for two weeks to teach them.

People go through and are weak in
science and math. You can really see that
in math if youre ever at a checkout
counter and the cash register fails and you
see the people there struggling to make
change. So theres a lot we can do to
improve science, math, and engineering
education across the board. That’s one
thing that we all need to work on and
thats where unfortunately were in a
dilemma now. Because that program that I
talked about where science teachers came
in for a two-week program was funded by
the investor-owned utilities in the state of
Texas. Well, as competition comes in, after
a while, the way that they could return
their investments became a shareholder
issue. In other words, if youre spending a
lot of money on educating science teachers,
that’s not really what the stockholders are
investing in that company for. So some-
how we need to look at an educational
incentive for a lot of companies and cer-
tainly the utilities where in the past they
were in a regulated environment, that was
considerd sometimes a legitimate expense
to pass on to the consumers. Once that’s
removed then those programs have just,
nationwide, gone away. I think we need to
look at how we can educate people in elec-
tricity, and nuclear electricity is certainly
an important issue.

On the issue of Iran, I dont believe
that there would be very significant objec-
tion to Iran having a commercial nuclear
power plant if that was all that they were
doing. The issue is not fundamentally the
commerdal nuclear power plants. It’s the
other things that are going on. If you look
at the massive enrichment program that
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they’re involved in with having only two
nuclear power plants and the world sur-
plus of enrichment capabilities, one has to
ask, why are they building an enrichment
facility? I think the answer is clear and
that’s going to be a difficult issue that the
world is going to have to address.

Their infrastructure for commercial
generation in no way justifies an enrich-
ment plant. Period. If they need fuel for a
reactor, for two reactors, they can buy that
from a number of private companies; the
availability is there. So I think the Iranian
situation is one in which some difficult
questions are going to have to be
answered.

Lemley: Could you generalize that to pro-
moting nuclear energy in other Western
industrial states? Can nuclear power gen-
eration be promoted in a consistent way
internationally?

Klein: I believe that there could be a very
effective nuclear power program world-
wide. I know that the Deparment of
Energy is looking at more proliferation-
resistant fuel cycles and things of that
nature. One of the easiest ways to do that
is to have a program for the return of spent
fuel. There are all kinds of ways we can
make that work. There are also all kinds of
ways that people can get around that sys-
tem if thats their intent. So what we need
is a smart system. The Atoms for Peace
program was basically structurd so that
you would provide countries with electri-
cal generation but have a barrier so that
people would not develop nuclear
weapons from that cycle. I think those
same incentives exist today in a lot of
countries where they need electricity. If
we're concerned about the burning of fos-
sil fuels, and depleting a limited natural
resource, if were concerned about global
warming, we do need to look at the
nuclear option. It works; it’s there. But we
need to look at the whole system so that
we can minimize the proliferation. I think
technically there are answers to that but
we also need to look at the public policy
standpoint. What kind of controls do you

put on situations? We look for example at
the No rth Korean situation. They had the
IAEA inspectors there. When the inspec-
tors were asking the hard questions and
wanted to look at certain facilities that
were suspected of doing things that they
shouldn’t be doing, they kicked them out.
Whats the response when they do that?
I¢’s very difficult for a country that wants
to develop a nuclear weapon not to do so.
The physics works the same in those
countries as they do in the United States.
Then you have to have some kind of an
agrement among a lot of countries on
what the policy should be for those coun-
tries that want to go down that path and
particularly those countries that are
known for harboring terrorists.

Obie Amacker: 1
just wanted to shift
bases a little. Being
from Hanford, where
we have a slight
prob | em with clean
up of defense nu-

clear waste, we're
also really close to the Umatilla Chemical
Depot where they are attempting to clean
a large inventory of chemical munitions
and containerized chemical agents and I
was interested in your comment today
about the delay in the clean up and also
the tremendous increase in cost and just
wonderd what your perception is as to
why that is. Is it technological? Is it polit-
cally driven? Whereis the delay?

Klein: Yes.

Amacker: Because you don’t seem to
hear about the delays in the clean up of
chemical sites as much as you do the
delays and cost increases related to
nuclear clean-up activities.

Klein: Its really kind of interesting when
you look at getting rid of the old chemical
weapons that we had. You have a lot of the
similarities to those who are opposed to
nuclear power; you have a lot of the emo-
tional issues; you have a lot of people who

can generate unnecessary fears and so
forth. In the case of getting rid of the
chemical weapons, there has been a
change in the environmental regulations
and changing regulations, as we all know,
causes challenges. Then environmental
practices change over time. What used to
happen at Hanford, when you had the
threat of a lot of missiles coming at you,
whether or not you stored liquid residue
in a tank that would last ten, twenty, or
thirtyyears was not your primary issue. So
there has been be some change in that
area. The other things that happened with
the chemical weapon destruction program
is there’s a fairly large group that’s opposed
to incineration. Technically, we know how
to do incineration; we know how to put
the filters; we know how to monitor it. A
very large group developed that was
against that incineration technology. That
has caused a lot of delays, a lot of lawsuits,
and delays end up costing money.

Incineration technology is technically
sound but the last several facilities we did
an analysis on were using a neutralization
method. Neutralization works. Incineration
works.

In general, in the early days, incinera-
tion was well understood and that plant
was duplicated at other facilities, for
example at Tooele, Utah, the plant has
been running there for a number of years,
and it has destroyed a lot of chemical
weapons. Johnson Island has destroyed all
the chemical weapons that were in Europe
that were brought back. So incineration
was sort of the one that was chosen. So
there were other factors. You had those
who were opposed to incineration. You
also had the BRAC issues where people
were concerned about the facilities being
closed, and they would use the stockpile as
a reason not to close certain sites. There
were a lot of factors that went into that.
Incineration is a proven technology but it
does cause people to react emotionally,
much like radiation. The fear of that one
molecule coming out thats going to kill

the whole city.

Kelly: I think we should define BRAC.
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Klein: BRAC is base realignment and
closure. As we move away from the Cold
War, there are a lot of DoD facilities that
are not necessarily needed in today’s envi-
ronment.

You ask a global question: Should we
close several of the military installations?
And the answer is yes. But then you start
picking one and that’s when the argument
starts.

Debbie Dickman: I'd
like to change the
flavor of this discus-
sion just a little bit.
As administrations
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come into a position, I wonder if you could

reflect on the initial challenges that you

thought you were facing when you came

change and we have
new senior leaders,

such as yourself, who

into the position, and how you got your feet
on the ground to address those. Now that
you've been in the position, do you find the
challenges changing and how have you used
your background and some of your techni-
cal advisors to be able to meet those chal-
lenges? 'm always struck by the process that
changing administrations and new leaders
use to get moving and be effective in their
new roles. How did you move forward to
make headway in the key areas you saw
needed attention when you came in?

Klein: I think one of the areas that was
fascinating to me, being in public service
in education in my chosen career, but this
was the first time I've been in public service
for the federal government, so that was a
new job for me. I think that one thing for
people like me that come in is you have to
spend a lot of time learning and reading.
You have to hit the ground running and
you have to work hard. So it’s not a forty-
hour week by any stretch of the imagina-
tion. Its long hours. But one of the
characteristics that I found the most
rewarding that I did not expect, not having
been in the military, was the talent that
exists within the Deparment of Defense
that’s in that system.

One of the things that makes the
DoD different than the Department of
Energy is the rotation of young men and
women that come through for your support
structure. You have a culture within the
Pentagon that’s number one, we're here to
do a job and we're to do it right and we're
hereto accomplish things and you have a
culture that’s well suited for a change in
administration—because that happens all
the time within the Pentagon. That doesn’t
happen in other federal agencies.

I’m sure you've heard, in some of the
other agencies, of the B-Team—Dbe here
when you came and be here when you're
gone.

I've been very impressed with the tal-
ent of the people in the Pentagon and the
hours that they put in. They work undil
they get the job done. You dont have
much watching the clock. When I was
getting ready for my confirmation hearing,
we were there until 8 o'clock at night
getting ready. No one looked at their
watches, civilian or military. So I think
that the things have been most impressive
to me are the work ethic and the talent
pool within the Pentagon. I think DoD is
much more able to respond to changing
administrations than other agencies
because of that culture that’s built up, that
you have bright young men and women in
uniform who come in on assignment and
their job is to make things happen, it’s not
to slow things down, it’s not to put up a
barrier, and it’s not for job security. It’s to
do a job and to do it right.

So I think that is one of the most sur-
prising and positive experiences that I've
had as a non-government worker. I think
what happens when people like me come
in is you have to spend a lot of time learning
and really learning what the issues are.
Clearly with my nuclear background, that
was the easiest for me because I've spent
my life in the nudlear field but the chemi-
cal and biological defense areas, I had to
puta lot of time into those areas. Chemical
demilitarization for the chemical stockpile,
I was told after I'd been announced, that I
would find that to be very challenging and
it is. But that was an issue that I had never

looked at. I never had a reason to look at it.
So, you just have to do a litde on the job
training and work hard.

I would highly recommend any of
you around this table who has a chance to
do public service for the federal govern-
ment to do it. It’s rewarding. It may not be
financially rewarding, but its cerainly
rewarding otherwise. I think after
September 11, with the portfolio that I
have with nuclear, chemical, and biologi-
cal defense, I had an additional incentive.
I think any of us who can contribute to
making our country safer would do the
same thing that I did. So I think the port-
folio that I have is an exciting one. It is one
that you have to hit the ground running.
You have to work hard but you have a
good talent pool to make it happen. The
other thing that you learn is you have to
have assistance from the contractor base.
It’s not an area that you do it all within the
federal government. You have to rely on
that industrial base that’s out there.

Dickman: You walked in the door with a
set of given ideas about the problems that
youd work and the leadership challenge
youd face. Do you find after having been
in that role now that that’s changed or is it
pretty much like you thought it would be
when you walked in?

Klein: When I walked in, I don’t think I
knew what all the challenges were.
(Laughter.)

Dickman: Or you might not have walked
in. (Laughter.)

Klein: When I walked in I didn’t know
about chemical demilitarization. I didnt
know the challenge of getting the anthrax
vaccine facility up and running. So there
were certain things that I didnt know but
I think on the nuclear side of the house, I
pretty well knew that side. It was the other
aspects that were most important to learn.
I think the other part that frustrates all of
us is that sometimes it’s more difficult to
get things to happen than you would like.
Part of that is good and part of that is bad.
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If you have, for example, an administra-
tion that wants to diminish the nuclear
capabilities that this country has, then
slowness is good. If you have another
administration that wants to make things
more positive and make some changes,
then that’s bad. So it does depend on what
the overall vision of the administration is
and I think, from my perspective, I've
been fortunate in having an administra-
tion that has high moral and ethical val-
ues. It’s a president that you want to work
hard for and support. Its a secretary that
you want to work hard for and support.
And it’s a nation that you want to work
hard for and support.

So it has a lot of compensation other
than monetary to do the job. My goal is
to leave the nation stronger than it was
when I came. Time will tell if that’s actu-
ally the case.

Matter: Earlier in our discussion you rec
ogniza the difficulties in educating the
public on technical issues when there’s the
natural tendency to fear the unknown, in
communicating with commercial broad-
cast media that concentrate on being first
rather than correct, and in ove rcoming the
misinformation the anti-nuclear and anti-
groups present.
Because you have credentials in education,

technology interest
what are your ideas for ove rcoming those
obstacles, and are there any initiatives in
the department to do that?

Klein: I think on the nuclear side of the
house, one of the things I was surprised
at when I was still at the University of
Texas and you do some media tours
where you'll go out to radio stations and
television stations to explain those issues,
what I was surprised at we re the number
of TV and radio stations who really want
people to come out and be on their pro-
grams. So there is a natural source
through which we can get our message
out. Thereare a number of TV stations,
networks, and so forth that would love to
have people come in and tell the other
side. I don’t think that as a nuclear com-
munity that we do a very good job of taking

advantage of that. But I can assure you
that those who are opposed to nuclear
sure take advantage of that.

One of the difficulties is that most of
us have full-time jobs so we’re busy. But
ther s a large segment of the population
that has more time to do the things that
they want to do so they’re more effective at
getting their message out than we are.

But what I was surprised at was the
receptiveness of these TV and radio sta-
tions that actually would like to hear the
message that those who favor nuclear
issues would like to get out there.

In the Pentagon, we have a public
affairs office that tries to get the message
out to explain issues. So I think that typi-
cally we are more often in a reactivemode
than a proactive mode because we have a
mission to do and we try to do it. But we
do have a public affairs office that does
help us get messages out but it typically is
correcting information that is already
thereas opposed to we say “OK, these are
the points we want to get out on nuclear
issues or chemical issues or biological
issues.” I think we're the same in the
Department of Defense as industry and
academia and other agencies. We don’
spend enough time educating the public;
we just do our jobs. We could probably be
moreproactivein that area. I think on the
nuclear side of the house, you sort of hope
that the Nuclear Energy Institute and
American Nuclear Society and INMM
will all do that. So we all need to be more
pmactive on that. But at the Department
of Defense we have, from my perspective,
no major educational public relations pro-
gram. You know the secretary of defense
has his press conference, the chairman of
the Joint Chiefs of Staff is there. But again,
thats typically to answer questions. They
dont wake up every morning and say,
“This is what 'm going to talk about
today.” They look at the world events and
respond to those.

DeVito: I dont have a question, but I
want to make the assumption that I'm
sitting in your chair and going through
this and you want to ask a question. And

going back to the lack of getting people
into the nuclear industry, what I want to
talk about is what the INMM is doing
about this. We have a student membership
that costs practically nothing. We have a
program where we award monies to the
best student paper and sometimes to sec-
ond place. So we're trying to get at least
that aspect. We have chapters and those
who are close to uniwersities—QOak Ridge
and Albuquerque for example—are doing
programs to develop student interest in
nuclear energy in those cases. And student
scholarships. So at least we're trying from
that aspect. So I would encourage you in
those programs where you have students
to get them involved in the INMM.

Klein: One of the areas where you might
be able to help in is, having been a faculty
advisor for the American Nuclear Society
student branch on campus, it’s hard,
because your pool is so small, to have a
really effective student chapter. And I was
also the advisor for the honor society Phi
Tau Sigma. There you have a much larger
g roup that you can work with. And then
you look at the American Society of
Mechanical Engineers (ASME). There you
havea much bigger pool. So you start with
like ASME, the number of students that
can be members of that student organiza-
tion. Then you start narrowing it in, and
so I would imagine that the INMM,
which is even smaller, would be more
challenging than even the American
Nuclear Society. So one thing you may
want to try is to have a relationship with
every ANS student branch chapter, and
INMM affiliate. I can tell you from all the
students that I dealt with in my under-
graduate activities and probably even at
the master’s level, they probably would not
have heard much about INMM unless it
was through their faculty advisor. So I
think that getting your message out, that
would be one area that you might try.
We're just in a specialty, and I know,
from my ANS experience compared to my
ASME experience, your pool of people to
begin with is small. So what you might try
to do is affiliate with some of the other
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technical societies’ student branches, like
ASME, which has a bigger pool, because
you don’t have to be in the area of material
science; it doesn’t have to be a nuclear
person necessarily because your funda-
mental issues would be materials science,
which might have radiation affiliated
with it, and there youd pick up your
materials science. So I dont know if you
might have any kind of affiliated student
branch, but I would imagine that it would
be challenging for you to get the word out
to undergraduate students about your
organization. The only way I would know
to do that is to try to tie in to those other
organizations. I think it would be difficult
for you to have enough of a critical mass,
so to speak, to form your own INMM
branch on even a campus as large as
University of Texas Austin. But you can
get your word out by tying in with some
other student branches.

DeVito: Well, we do have some connec-
tions with ANS in other programs, but we
have not developed that aspect.

Matter: I think that’s a good idea. We have
attempted recently to establish some stu-
dent chapters and it’s not going ve ry well
at all. So tying in with these other groups
may be a good idea.

Klein: I would pick the biggest one first. I
would try to tie in with ASME.

Kelly: I just wanted to add one idea that
struck me. From the podium you
acknowledged everyone who supported
this meeting by whatever they did: buying
golf balls, buying towels, whatever. Sit, ’'m
a golfer and I love golf so 'm not making
fun of golfers, don’t get me wrong. I can
do ballistic analysis with the best of them.
But if it’s really a priority to emphasize the
student work more, then maybe you
should solicit your sponsors into the prizes
for the student papers or other student
related activities instead of golf balls.

DeVito: Well, there is a substantial
amount of money that’s available for our
student programs.

Klein: But the question is, do the students
even know about it?

DeVito: We're weak there.

Klein: And I think, having spent a few
number of years on a university campus, it
would be really good for you to pick a few
campuses for you to target, just say you'e
going to have ten campuses and you're
going to pick on certain areas and try to
build up an awareness, and if that suc-

ceeds, then you can go forward, but I
would pick a limited number that you can
target and find what works and what
doesn’t w o rkand it will va ry from campus
to campus, and then try to tie into those
others to get the word out about your
organization and what you have to offer.

Key: We do have regional chapters in the
INMM and some of them are really starting
to concentrate at the universities within
their regions.

Klein: I wouldn’t forget the services. The
Naval Academy is one I would go after
first because of their need for things
nuclear.

Kelly: The Air Force Institute of
Technology...

Klein: So there are several out there that
you can target.

Mangan: Well, let’s close up this session.
First of all I'd like to thank all you ladies
and gentlemen for good questions and
moreimportantly to Dale and to Mike for
great answers. Thank you for your time.

Klein: Thank you. Keep up the good
work.
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Analysis of Neutron Reflection

Jarrod D. Edwards, John K. Mattingly, and Sara A. Pozzi
Oak Ridge National Laboratory, Oak Ridge, Tennessee, U.S.A.

2003 ).D. Williams Student Paper

in Correlation Measurements

Abstract

The Nuclear Materials Identification System (NMIS) procedures
that rely on the fast correlation measurement of neutrons and
gamma rays from fission are in use at the Y-12 National Security
Complex and elsewhere. In active measurements, an external
soure of neutrons is used to induce fission in the sample to be
analyzed. Typically, a Cf-252 source inside an ionization chamber
is used. Previous studies and measurements showed that the envi-
ronment, primarily the proximity of the floor or a wall to the
instnments, affects the measured signatures.

In this paper, we present an analysis of neutron reflection
based on a large number of simulations performed with the
MCNP-PoliMi code. The simulations were performed for the
time-of-flight configuration. The Monte Carlo program and its
post-processor allow us to partition the total signature into the
direct and scattered components. The direct component consists
of uncollided neutrons and gamma rays traveling from the source
to the detector. The scattered component is composed of paticles
that were reflected from the floor. The aim of this paper is to iden-
tify and quantify the latter component.

The analysis of the data consisted of a search for an empiri-
cal fitting curve for the scattered component of the signature. The
fitting curve depends on a number of parameters that are mainly
related to the geometry of the setup. The results show that the fit-
ting poocedure was able to model floor reflection with good
apprximation for the range of cases considered. Equations have
been developed that approximate the neutron floor reflection and
can be used in applications to calculate the floor reflection com-
ponent so that it may be removed from the measured signatures.

Introduction
The Nuclear Materials Identification System (NMIS) is useful for
many applications involving fissile materials, including identify-
ing and quantifying such materials for nuclear materials control
and accountability.! NMIS procedures that rely on the fast corre-
lation measurement of neutrons and gamma rays from fission are
in use at the Y-12 National Security Complex and elsewhere.
NMIS has two interrogation modes: active and passive. For
active measurements, a Cf-252 source provides an external source
of neutrons, which excite the target material. Two or more detec-
tors, located near the material, acquire gamma and neutron radi-
ation. In passive measurements, the Cf-252 source is omitted and
spontaneous fission within the sample itself acts as the neutron

soure. Each NMIS measurement produces a time domain signa-
ture obtained from cross correlation between the detectors and
the Cf-252 ion chamber, if present.

Radiation reaches the detector either by direct transmission
fram the source, source particles scattered from the environment,
or from induced fission within the target material. Measurements
have shown that the presence of particle reflection from the sur-
rounding floor and walls complicates measured signatures. The
goal of this paper is to identify and quantify the neutron reflection
component of the measurement signatures from the floor. Analysis
of photon reflection will be extended in a future study. Figure 1
shows a typical NMIS signature wherein the area following the
dashed line is the discernible contribution due to reflection. The
rest of the contribution is combined with the direct neutron con-
tribution immediately to the left of the dashed line.

Figure 1. Example NMIS signature
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Because physical experiments are both time-consuming and
not readily quantifiable, simulations of experiments were per-
formed using Monte Carlo methods. The experimental setups
modeled were time-of-flight experiments using a Cf-252 source
and one plastic scintillation detector wherein the distance
between the source and detector and the height of the source-
detector pair from the floor were varied. The simulations were
p rocessed and analyzed using Matlab™. This analysis was used to
devdop look-up tables and equations that approximate the con-
tribution of neutron floor reflection to an NMIS signature. In
this paper, a comparison of the model formed by the equations
with the results of the simulations is presented. Finally, the model
is compared with laboratory results.
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Simulations

Experiments modeled we re time-of-flight experiments using a Cf-
252 source and one plastic scintillation detector. The source was
positioned in line with the center of the detector face perpendi-
cular to the floor. The distance, d, between the source and the
detector was varied between 10 cm and 100 cm in 10-cm incre-
ments, and the height, h, of the source/detector pair was varied
between 5 cm and 45 cm in 10-cm increments. The height of the
detector was measured from the center of the vertical detector
face. This established a matrix of fifty physical arrangements for
simulation. Figure 2 illustrates the setup of the experiments.

Figure 2. Sketch of geometry used in the simulations
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The experiments were simulated using MCNP-PoliMi.>?
This code is a modification of the Monte Carlo particle transport
code MCNP that enhances the realism of MCNP In particular,
MCNP-PoliMi samples neutron collision types before perfform-
ing secondary gamma generation. This is not the case in standard
MCNP, where neutron collision and secondary gamma genera-
tion are uncorrelated. MCNP-PoliMi also has other features, such
as the inclusion of fission sources as source particles, allowing the
user to specify a number of fission events to be modeled as
opposed to a specified number of neutrons or photons.
Furthermorg MCNP-PoliMi allows the user to track all interac-
tions between modeled particles and target nuclei within a speci-
fied cell by creating a data file that records information about each
particle interaction within the cell. Cross sections used by MCNP
are from ENDF-V and ENDEF-VL

The scintillator was modeled using material information
acquired from Sint-Gobain for the BC-420 model plastic scin-
tillation detector. The active detector dimensions are 10 x 10 x
10 cm.

For typical NMIS measurements, the item being investi-
gated, or the target, is located between the source and the detec-
tor. Thus, it is conceivable that neutrons reflected from the floor
could collide with the target and scatter to the detector conse-
quently increasing the contribution of the floor to the measure-
ment signature. However, this contribution is assumed to be
negligible because the compounding probabilities of a neutron
scattering from the floor to the target, then from the target to the
detector is sufficiently small to be ignored. Also, the target will
likely contain neutron absorbers that will further decrease the
likelihood that a neutron scattering from the floor to the target

would reach the detector. Consequently, by eliminating the item
of investigation from the simulations, the complexity of the sim-
ulations is decreased, and the applicability of the study is
incrased to include all target materials without a significant
incrase in error.

Analysis

There were two goals of the analysis of the MCNP-PoliMi data
files. The first was to develop a time-dependent shape function,
which characterizes the shape of the floor reflection component of
an active NMIS signature at a given time. This function is inde-
pendent of the distance between the source and the detector, the
height of the source-detector pair from the floor, and the neutron
energy threshold of the detector. The second goal was to develop
equations that could be used to adjust the shape function to fit
the reflected component of a specific case signature. The charac-
teristics that these equations approximate are the amplitude,
mode, and full width at tenth maximum (FWTM) of the floor
reflection component of the signature for a particular distance,
height, and detector threshold.

Analysis of the data output from MCNP-PoliMi was per-
formed using a postprocessor program developed in Matlab™.
These data output files are a collision history for each particle that
enters the detector cell. The postprocessor used the collision his-
tories to separate the contributions to the detector response by
neutrons that traveled directly to the detector from those that
scattered from the floor. In addition, to model the detector
response more accurately, the postprocessor converted energy
depositions into light outputs, and ignored neutrons generating a
light output lower than a user-specified threshold. The final out-
put from the postprocessor included a time dependent histogram
of the fraction of neutrons that arrived in the detector cell after
having collided with the floor.

Each of the fifty simulations was postprocessed using ten dif-
ferent neutron energy thresholds, 0.6 MeV to 1.5 MeV in 0.1
MeV increments. The resulting 500 cases were averaged using a
7-point floating average, and the amplitude (A), mode (m), and
FWTM (w) was determined for each case. The histograms were
then normalized using the following rlationships:

(1) F=Lom

w
@ y

l 2
A

where ¢is the time bin, yis the fraction of neutrons from a given
soure fission arriving at the detector within time bin ¢, and  and
7 are the normalized tand yvalues, respectively. The result of this
transformation was to give each an amplitude, mode, and
FWTM of 1, 0, and 1, respectively. Figure 3 illustrates this nor-

malization.
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Figure 3. Normalization of the curves for the case d=10cm, h=5 cm, T=0.6 MeV
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Next, the 500 resulting curves were combined to form one
average, normalized histogram, which was used to determine the
coefficients a, b, and ¢ in the shape function, given by:

. -(47)?
® ¥= exp(af2 + 2bf+c)

Using the shape function and the 500 normalized curves, the
optimum amplitude, mode, and FWTM of the shape function
was determined for each combination of distance, height, and
threshold. Both the shape-curve coefficients and case-specific
characteristics were determined using unconstrained nonlinear
optimization. The amplitude, mode, and FWTM of the actual
(non-normalizad) curves were determined using the following
relationships:

(4) A=AA
(5 m = wm'+m,
6) w=w,w

where A, my, and w, are the original amplitude, mode, and
FWTIM, respectiwely, and A, m’, and w’ are the optimized ampli-
tude, mode, and FWTM of the shape function. These optimiza-
tions we re performed recursivdy until the minimum cumulative
error between the model and the simulated data was found.

In calculating the amplitude of the reflection curve, the
dependence on distance (d) and height (h) may be reduced to the
dependence on a single variable, reflection distance, which is the
length of the path that a reflected neutron traveled. The reflection
distance is calculated as follows:

MR=2y(5) e

After making this substitution, the trend of the amplitude as
a function of reflection distance is exponential. This is improved
using a quadratic term in the exponential expression. In order to
account for dependence on threshold, each coefficient in the
quadratic term is substituted for a linear term dependent on
threshold (T). Thus, the final equation for the amplitude of the

reflection curve is:

(8) A= exp[(aooT +8,)R? + (a,,T+a,,) R + (a,,T + a21)]

The trends for the mode and FWTM of the reflection curve
are best fit using equations having a system of nested linear terms.
Accordingly, the equation for the mode is linearly dependent on
distance. The coefficients of this equation are each linearly
dependent on height, and each of the coefficients in those expres-
sions are linearly dependent on threshold. Thereforg the equa-
tions for mode and FWTM, respectively, are as follows:

(9) m= [(boooT"'bom)h"'(b010T+b011)]d+
(b100T+b101)h+b110T+b111
(10) w = [(copoT+cgg)h+(coro Tey;) ] d+

(crpoT+eg)hre; ) Treyy,

The optimized values of the coefficients in the shape func-
tion are: a = 1.6679, b = 0.9997, and ¢ = 1.0859.Optimized val-

ues for the other equations are given in Table 1.
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Table I: Coefficients for amplitude, mode and FWTM model equations

Amplitude Mode FWTM

3 -2.7348E-05 Booo 7.87E-05 Cooo 0.00323
ag, [.9533E-04 Boor -0.00364 Coo1 -0.00422
a 5.0059E-03 Boio -0.08395 oo -023623
a, -0.06450 bor 049534 o 057201
3y -1.16266 b0 -0.19358 Cioo -0.59150
a,, -6.54230 bior 123573 Clol 1.82940

bio -2.07568 Clo -220298

b 8.56378 an 2277148

Results

A model of the contribution of neutron reflection by the floor to
NMIS signatures has been developed. This model consists of a
time-dependent function that characterizes the shape of the curve
and three other functions which adjust the amplitude, mode, and
FWIM of that curve according to the distance between the
soure and the detector, the height of the source detector pair, and
the energy threshold at which the detector is set. The model
devdoped using the fitting procedure provided a good approxi-
mation to simulated results. Figures 4 and 5 illustrate this
apprach for a few cases throughout the ranges covered.

Figure 5 illustrates how the model compares with an NMIS
measurement. Because in the experiment we are unable to part i-
tion the signature into its direct and scattered components, the
fitting uses the reflection models developed here in conjunction
with direct models previously developed to fit both components
simultaneously.

Conclusion

The portion of an NMIS signature due to neutron reflection from
the floor may be adequately quantified using Monte Carlo meth-
ods. Equations have been developed that approximate this contri-
bution well. These equations, as well as the tables of amplitudes,
modes, and FWTMs used to develop them, are currently being
used in applications to calculate the floor reflection component so
that it may be removed from measured signatures. In this applica-
tion, a previously developed model that approximates the direct
neutron component is used to determine the efficiency and thresh-
old of the detector. Then, using the Hooke-Jeeves algorithm, the
direct and reflected components are optimized simultaneously.

The floor reflection model may be modified for the use of a
liquid scintillator instead of a plastic scintillator. Also, additional
simulations we re performed that demonstrated that the results do
not change significantly depending on the type of concrete used
in the measurement. There are, however, some limitations to this
study, which future work could improve upon. The model is lim-
ited by the fact that the external source must have the same neu-
t ron angular and energy distribution as Cf-252. Also, the model
could be improved by accounting for the detector response to
photon reflection and secondary photon generation.
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Figure 4. Comparison of data with model for: (a) d=10 cm, h=15 cm, and T=0.6 MeV, and (b) d=30 cm, h=15 cm, and T=0.8 MeV
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Figure 4. (continued) Comparison of data with model for: (c) d=70 cm, h=35 cm,and T=1.2 MeV, and (d) d=100 cm, h=45 cm,and T=1.5 MeV
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Figure 5. Comparison of model with NMIS laboratory measurement
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Closing Plenary

Homeland Security Perspectives

A Summary of the Closing Plenary Session of the 44th INMM Annual Meeting

James Lemley

Brookhaven National Laboratory, Upton, New York, U.S.A.
Chair, INMM Government Industry Liaison Committee

Amy Whitworth

National Nuclear Security Administration, Washington, D.C., U.S.A.
Vice Chair, INMM Government Industry Liaison Committee

This year’s Closing Plenary continued last
years focus on the post-September 11
environment and efforts by gowernment
agencies to address increased threat levels.
At the annual meeting, almost two years
had passed since that infamous date and
significant progress had been made in
building new and strengthening existing
government programs to counter terrorism.

We were fortunate to have two very
distinguished presenters from comple-
mentary government agencies; Tony
Fainberg fram the U.S. Department of
Homeland Security Science and Tech-
nology Directorate and Bernie Bogdan
from U.S. FBI headquarters. Fainberg’s
presentation focused on efforts by the
Department of Homeland Security in
establishing a program to counter radio-
logical and nuclear threats while Bogdan’s
presentation outlined how the FBI bol-
stered their existing nuclear threat
response programs.

Countering Radiological and

Nuclear Threats

Anthony Fainberg

Acting Director for Federal Laboratories
Science and Technology Directorate
U.S. De p artment of Homeland Security

Anthony Fainberg, of the Science and
Technology Directorate  of the U.S.
Deparnment of Homeland Security (DHS),
gave a presentation on “Countering
Radiological and Nuclear Threats.” He
disassed the institutional issues with DHS
and how the many different pieces that come

W\

INMM GILC Chair Jim Lemley, Anthony Fainberg, Bernie Bogdan, and GILC Vice Chair Amy

Whitworth.

from different organizations within the
govemment work together. He outlined the
principal elements of border and transporta -
tion security: the Bureau of Immigration and
Customs Enforcement, the Bureau of
Customs and Border Protection, the
Transporation Security Administration, the
Federal ProtectiveService, and the Office for
Domestic Preparedness (formetly part of the
U.S. Department of Justice).

Summary
Fainberg provided the current organiza-

tional DHS Science and
Technology Di rectorate. The first stage for

chart for

the Science and Technology Drectorate
was the Transition Planning Office, which
was set up in July 2002 and staffed with a
small core group of scientists, primarily
from the national laboratories. Additional

staff was added in December 2002 and
January 2003. This group planned the
organizational structure and set up
researcch and development programs.
DHS organizationally stood up in January
2003 and the rlevant portions of other
agencies joined in Ma rch 2003.

At the time of the INMM annual
meeting, the current business p rocess was
just beginning with a budget starting to
flow The
Directorate began with broad agency

Science and Technology
announcements through the existing
infrastructure of the Technical Support
Working Group (TSWG). The Science
and Technology Directorate had one
major advantage over the other DHS
dirctorates, Fainberg said, because it was
beginning from scratch and had no agencies
to integrate. It focused on getting the
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Homeland Security Advanced Research
Projects Agency (HSARPA) established
and functional.

HSARPA is similar to the Defense
Advanced Researh Projects Agency
(DARPA) in that it has forward-looking
research and development, but HSARPA
also includes rapid prototyping accom-
plished through the TSWG. HSARPA
forms the main link of the directorate with
the private sector and is divided into pro-
gram areas of interest to include chemi-
cal, biological, and radiological/nuclear
areas. HSARPA will work mainly through
broad agency announcements and the
competitive pocess.

Some of the roles of the Science and
Technology Directorate outlined by
Fainberg include:

* Deploying some instrumentation
immediately in field trials

*  Prototyping equipment that is nearly
mature within an eighteen-month
timeframe

*  Deveoping and carrying out a long-
term research and development
program focused on protecting the
homeland against major termorist
attacks

*  Working with other directorates and
with state and local authorities as
aistomers

He discussed the radiological/nuclear
pordolio, which was focused from ten
areas of activity down to four primary
areas. One of the primary areas that
Fainberg discussed was attribution.
Attribution is a powe rful tool because the
ability to attribute acts of radiological/
nuclear terrorism can be a major deterrent
as it supports decisions on rtribution.
The biological portfolio includes system
studies and response tools (including
plume modeling), biosurveillance, biode-
tection, first responder tools, and decon-
tamination following an event. The
chemical portfolio includes system studies,
medical countermeasures, first responder
tools, facility protection, forensics, and
identification of toxic industrial chemicals.

The

Directorate has seen some progress in the

Science

and  Technology

first 100 days of the stand up of the organ-
ization with Biowatch and radiation
detection. Biowatch involves the deploy-
ment of biosensors, both at fixed sites and
within some transportation modes. DHS
is also conducting some field trials of
radiation detection technology in cooper-
ation with the Po rt Authority of New York
and New Jersey. The field trials started as a
U.S. Deparment of Energy initiative in
2002 and moved to DHS. The field trial
tests out detectors, response protocols, and
strategies in various transportation modes.
The Science and Technology Drectorate
leads the field trial, working with other
DHS directorates and other agencies. This
is expected to be about an eighteen-month
effort with expansion to follow on
regional, and possibly national, levels.

DHS is developing an effective
deterent against the radiological/nuclear
threats. As Fainberg stated in his presenta
tion, an effective deterrent requires detec-
tion, intelligence analysis, preparedness,
and response (to include attribution).
Some of the major radiological/nuclear
initiativs include border security, intra-
modal and perimeter defense, enhanced
searh and crisis capabilities, and conse-
quence management and recovery.

Fainberg briefly discussed the Science
and Technology Dirctorate’s budget,
which had an initial $521 million repro-
gramming in fiscal year 2003. Using a
small portion of these funds, the direc-
torate initiated a quick start effort through
the TS WG that included all the portfolios.
The fiscal year 2004 request was $803
million of which a large portion will be
passed through HSARPA.

The

Di rectorate is working towards interna-

Science and  Technology
tional cooperation on radiological and
nuclear issues with other national and
international organizations with relevant
expertise.

They are also building their coordina-
tion with state and local officials, which is
required for the efficient transfer of tech-
nology and expertise to local levels that
will lead to the ultimate success of the
dirctorate. The Science and Technology

Di rectorate will provide state and local
officials with standards for equipment
purchases, advice through emergency pre-
paredness and response and dirctly,
training standards for equipment use,
and close collaboration on specific projects.

The FBI’s Nuclear Program
Be rnie Bogdan

FBI

Counter Nuclear Terrorism Program

Bemie Bogdan, of the U.S. FBI's Counter

Nuclear Térrorism Program, gave a presenta -
tion on the FBI's nuclear program. The crim -
inal jurisdiction for the FBI nuclear program

is outlined in three main legal vehicles: the

Atomic Enetgy Act (AEA), 18 USC Section

831, and 18 USC Section 2332a (WMD

statute). The AEA addresses criminal and

civil (licensing) violations. Most violations

involve U.S. Depanment of Energy (DOE)

and U.S. Nuclear Regulatory Commission

(NRC) licensing regulations, mising dassi -
fied documents, leaks of classified documents

or information w the media, and espionage

and sabotage.

Summary

Bogdan discussed potential nuclear targets
to include U.S. Department of Defense
(DoD) facilities (nuclear weapons storage
sites and deployed warheads), DOE
facilities (nuclear weapon production/
dismantlement facilities, special nuclear
materal production facilities), and facilities
with significant amounts of spent nuclear
material), and commercial facilities licensed
by the NRC (power and research reactors,
nuclear fuel cycle facilities with enriched
uranium).

Bogdan outlined the FBIs strategy
for nuclear material trafficking. The goal
of the program is to prevent the acquisi-
tion of nuclear materials by terrorists by
aggressivdy investigating all allegations of
smuggling, assisting foreign law enforce-
ment, limiting the potendal for creating a
market for nuclear material, and the
prompt reporting of all incidents for
national-levd dissemination.
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The specific case of Stuart Adelmann
was briefed. Adelmann used an NRC
license to order Sodium-22, Cadmium-
109, and Carbon-14. He was subse-
quently arrested for violating Title 18,
Section 831, which prohibits transactions
involving nuclear material. In this case,
there was no evidence of malicious intent
by Adelmann, however, he plead guilty to
a violation of Title 18 and was sentenced
to five years in prison. Bogdan stated that
nuclear cases were only the tip of the ice-
berg and that many nuclear incidents
never reach the point of case initiation but
they require notification, assessment, and
coordination.

Bogdan discussed the nuclear threat
assessment process, which is coordinated
between the FBI and the Department of
Homeland Security (DHS). The Nuclear
Assessment Program (NAP) is managed
by the DHS through the Lawmence
Livermore National Laboratory (LLNL).
The assessments address behavioral, opera-
tional, and technical aspects. If circum-
stances dictate, an initial assessment can
be completed within one hour and a final
assessment within four hours. The threat
will be declared non-credible or credible
with a low, medium, or high level of con-
fidence and an accompanying rationale is
provided. These assessments are coordi-
nated with the FBI Laboratory located in
Quantico, Virginia. The specific units
involved include the Hazardous Material
Response Unit for operational and technical
aspects and the National Center for the
Assessment of Violent Crimes (NCAVC)
for behavioral aspects. Bogdan noted that
all threats should be furnished to FBI

headquarters so that they can be included
and analyzed in the LLNL historical data-
base.

Next, Bogdan gave a historical
perspective on nuclear/radiological
threats. Historically, there has been lim-
ited credible information regarding specific
targeting of domestic nuclear materials/
facilities. The threats that had been seen
were usually directed against commercial
power reactors and had been assessed as
While a few incidents
involved misuse of small quantities of

non-credible.

material, they reflect a minute percentage
of overall incidents.

Since the events of September 11,
there has been a dramatic increase in
thrat reporing. This is attributed to
heightened awareness, increased security
levels at nuclear facilities, and FBI field
coordnation with facilities to resolve any
reports of suspicious activities. There is an
incrased emphasis on Al Qaeda and their
documented interest in weapons of mass
destruction materials and capabilities and
incrased reporing of Al Qaeda threats
against critical infrastucture including
nuclear facilities.

The concerns post-September 11,
include threats to nuclear power plants,
suitcase “nukes,” radiological dispersal
devices (“dirty bombs”), the potential for
Al Qaeda to acquire nuclear/radiological
materials, and public panic in response to
these concerns. To address these concerns,
the FBI strengthened the Nuclear Site
Security Program. The purpose of the
program is to ensure that the FBI field
offices are familiar with the nuclear facilities
in their regions and have compatible, well-

coordinated and exercised plans for
response to nuclear facility emergencies.
The elements of this program include
interagency coordination, facility familiar-
ization, continuing liaison, coordinated
contingency plans, and joint exercises and
training.

Bogdan outlined the rsponsibilities
of FBI headquarters and its field offices.
FBI headquarters is to provide and coord i-
nate policy, coordinate national-level
suppor, and provide program owrsight.
The FBI field offices are to conduct
liaisons with facilities; prepare coordi-
nated site-specific contingency plans
emphasizing containment, hot pursuit,
handoff, and use of deadly force; respond
to incidents; resolve crises; and conduct
investigations.

In summary, Bogdan stated that
there is a large interagency coordination
effortto address and respond to nuclear/
radiological threats. FBI headquarters cre-
ated a National Joint Terrorism Task Force
and established Joint Terrorism Task
Forces in all fifty-six FBI field offices. The
FBI has also increased liaison with the
intelligence community. Greater emphasis
has been placed on information sharing,
including state and local agencies. There is
close coordination with DoD, DOE, and
NRC in the assessment of threats to
their activities, facilities, and materials.
The FBI has coord inated with the intera-
gency in the development and refinement
of emergency response protocols for sus-
pected nuclear/radiological incidents and
expanded its capabilities for training and
conducting exercises.
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The Fissile Material Cut-Off Treaty: A Venue for
Future Progress in Arms Control, Nonproliferation,
and the Prevention of Nuclear Terrorism

Thomas Shea
INMM Fellow

Note: For an introduction to this article, see INMM President John
Matter’s column on page 2.

The idea of controlling the production, distribution, and use of
fissile material as a nuclear arms control measure has been around
in various forms since the 1940s. Such controls could help cap
existing nuclear arsenals and would provide a means to monitor
progress towards nuclear disarmament. Ten years ago, the United
Nations adopted a resolution calling for the negotiation of a non-
discriminatory, multilateral, and internationally and effectively
verifiable treaty banning the production of fissile and fissionable
material for nuclear weapons or other nuclear explosive devices.
However, the Conference on Disarmament, the United Nations
organization responsible for negotiations, has been blocked from
starting its work by political intervention.

The fissile material cut-off treaty (FMCT) could encourage
progress towards nuclear disarmament, bolster the nonprolifera
tion regime, and contribute to the pre vention of nuclear terro -
ism. The FMCT, or any proposed draft, should be viewed
through four perspectives:

1) How and to what extent will such a treaty achieve its
intended objectives on a global scale, assuming it would be
universally adopted?

2) Could the FMCT be accepted within each state considering
becoming a party—including the security issues associated
with inspections at sensitive locations?

3) What benefits would each state gain as a result of the FMCT

being adopted by states who are potential adversaries?
4) Are the provisions for implementation workable, including
governance, finance, and provisions for noncompliance?

I have followed the prospects for the FMCT closely over the
past ten years. I headed a working group created within the
International Atomic Energy Agency to consider the potential
implications of such a treaty. I have addressed delegations of the
Conference on Disarmament on many occasions over the past ten
years, most recently under the Dutch Exe rdse in September 2002
and at a seminar organized by the German Foreign Ministry in
December 2002. I participate in the Oxford Reseaxh Group
FMCT project, and have published articles in the UNIDIR
Journal and presented my ideas at INMM meetings and at a
Stanford summer study on fissile material. In the course of those
activities, I came to a vision of what I believe the FMCT should
be about, how it could complement the NPT and other existing
arrangements, how it could work in a practical sense, and how it
might be financed.

Until now, FMCT considerations have always been without
such a specific starting point. It is my hope that with this modest
contribution, the potential security benefits of such a treaty will
start the considerations necessary for the FMCT to become reality.

I have chosen to present the proposed text in a two-column
table, with the treaty elements in the left column and a commen-
taryin the right column providing clarifications and the reasoning
for why the draft is as it is.

PROPOSED TREATY PROVISION

COMMENTARY

Treaty Banning the Production of Fissile Material for Use in Nuclear Weapons or

Other Nuclear Fxplosive Devices

This title is consistent with the United Nations
General Assembly resolution and follows the
form of the actual title of the NPT. Given the
saope, however, the title could be changed to
reflect the broader wntrol elements provided,

and could be known as the FMCT or FMT.
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COMMENTARY

The States concluding this Treaty, hereinafter referra to as the “Parties to the Treaty,”
Certain that weapons of mass destruction pose unparalleled dangers to
humankind, and of the consequent need to strive towards the elimination of
existing nuclear arsenals, the prevention of further proliferation of nuclear
weapons and the prevention of nuclear terrorism,

The first part of the preamble establishes the rel -
evance of the treaty to weapons of mass destruc -
tion and brings together the concems arising

from existing arsenals, proliferation, and

nuclear terorism.

Convinced that controls on fissile and fissionable materials would limit the man-
ufacture of nuclear weapons, and provide a mechanism for international verifica-
tion related to nuclear disarmament and nonproliferation,

This establishes the foundation for fisile material

controls as a means to address the three concems.

Concerned that the peaceful use of nuclear energy should not contribute to the
manufacture of nuclear weapons; that fissile and fissionable material used for
peaceful purposes should be protected from diversion or theft for use in the m a n-
ufacture of nuclear weapons or other nuclear explosive devices; that hazardous
radioactive material should not find use in radiological dispersal devices; and that
nuclear installations or transport systems are protected against sabotage,

Here, the link w peaceful use is introduced, not -
ing the potential dangers that might arise fom
proliferation, theft, or sabotage.

Confident that the participation of all States in a treaty banning the production of
fissile and fissionable material for use in nuclear weapons and other nuclear
explosives, on an equitable, non-discriminatory basis will serve to ensure peace,
security and posperity, and recalling United Nations General Assembly
Resolution 48/75L of 16 December 1993 and subsequent Resolutions calling for
a non-discriminatory multilateral and internationally and effectively verifiable
treaty banning the production of fissile and fissionable material for nuclear
weapons or other nuclear explosive devices,

This is intended to establish the link to the UN
General Assembly resolutions. The resolution
provides the basis for including disamament,
nonproliferation and prevention of nuclear ter -
rorism. Subnational groups might steal fissile
material and manufacture a nuclear explosive
device; any production of fissile material for
peaceful use should be protected against theft for

that reason.

Recognizing that “banning production” includes the cessation of activities carried
out prior to the entry into force of the treaty and a prohibition of future produc
tion intended for nuclear weapons or other nuclear explosives subsequent to entry
into force in all States, and recognizing the concomitant responsibility of States
to ensure that fissile material permitted under the treaty for peaceful use or for
non-explosivemilitary applications must not become available for use in the man-
ufacture of nuclear weapons or other nuclear explosive devices by other States or
sub-national entities,

This provision establishes the disamnament,
nonproliferation, and anti-terrorism dimen -
sions of the treaty.

Noting that States party to comprehensive Safeguards Agreements with the
International Atomic Energy Agency (hereinafter referrad to as “IAEA”) are sub-
ject to de jure prohibitions on the production or acquisition of nuclear material
except for peaceful use, and that in accordance with the terms of IAEA agree-
ments, safeguards apply to all source or special fissionable material in all peaceful
nuclear activities within the territory of each State, under its jurisdiction or
carried out under its control anywhere, to verify that such material is not diverted
to nuclear weapons or other nuclear explosive devices,

This notes the relevance of existing comprehen -
sive IAEA safeguards agreements as wnstituting
a requirement prohibiting fissile material pro -
duction except for peaceful purposes in non-
nuclear weapon states, i.e., all nations except
France, India, Israel, Pakistan, the Peoples
Republic of China, the Rusian Federation, the
United Kingdom, and the United States. The
status of the Democratic People’s Republic of

Korea is not dear.
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COMMENTARY

Adknowledging the ability of the IAEA to undertake the verification responsibilities
of the Treaty and there by coordinate the verification requird under the Treaty
with IAEA non-proliferation safeguards implemented under existing IAEA safe-

guards agreements, to provide for the convergence of those measures as progress
towards nuclear disarmament occurs, and to assure that the verification of this
Treaty will be carried out in a non-discriminatory manner with minimum cost

and intrusion into legitimate activities of the Parties,

Have agreed as follows:

The altern a t i ves are to create a new verification

authority or to give the job to the IAEA.

Establishing the IAEA as the verification

authority would ensure that verification in all

states would be undertaken in a nondiscrimi -
natoty and aost-effective manner. It would also

avoid the wmplications of creating a second

verification organization with owedapping

responsibilities, and would avoid the possibility
that FMCT verification might undemine

IAEA safeguards.

A. OPERATION

Article
Basic Undertakings

. Each Party to the Treaty undertakes not to produce, import or otherwise acquire

fissile or fisionable material meeting the definition of materal subject w this
Treaty for use in nuclear weapons or in any other nuclear explosive device.

This undertaking prohibits states from acquiring
fisile material through any means for use in
nuclear weapons or other nuclear explosives.

. Each Party to the Treaty undertakes not to dewelop, manufacture, receive or

othemise obtain from any source whatsoever any fissile or fissionable material
meeting the definition of material subject w this Treaty or any facility, equip-
ment, material or technology suitable for the production of material subject ©
this Treaty, except when such facility, equipment, material or technology has
been approved for peaceful use by the Conference of States Parties.

This undertaking requires parties to the treaty
to have the prior approval of the Conference of
States Parties for imports of material subject
the treaty, or equipment, facilities, or technology:

. Each Party to the Treaty undertakes not to transfer to any recipient whatsoever

fissile or fissionable material meeting the definition of material subject to this
Treaty for use in nuclear weapons or other nuclear explosive devices.

This undertaking prohibits parties from supplying
fisile material to states for use in nudear
weapons or other nuclear explosive devices.

. Each Party to the Treaty undertakes not to transfer to any recipient whatsoever

any material subject to this Treaty or any facility, equipment, material or tech-
nology suitable for the production or use of material subject to this Treaty,
except for transfers to States when such facility, equipment, material or tech-
nology is approved for peaceful or non-explosive military use by the
Conference of States Parties, and provided said material subject to this Treaty or
facility, equipment, material or technology is subject to IAEA verification
under the Treaty.

This is the camplement of §2, requiring advance
approval of the Conference of States Parties for
all exports by a state of material subject o the
treaty, or any facility, equipment, material, or
technology for such production or use

5. The Conference of States Parties shall determine whether such transfers require

individual approval by the Conference, or whether such transfers can be made
according to lists adopted by the Conference of States Parties for this purpose
and implemented by the Di rector General of the IAEA.

This isa practical implementation arrangement.
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PROPOSED TREATY PROVISION

COMMENTARY

Article II
Cessation of Production for Nuclear Weapons and
Ve rification of Excess Military Stocks

Cessation of Production

6. Within 90 days of entry into force of the Treaty, each State Pa rty shall provide
a declaration to the Director General providing information on all production
facilities that we re constructed in each State, including the name of each
production facility, its address and geographical coordinates, its purpose, the
date of its construction, the date(s) of operation, its operational status and
plans for reconfiguring the production facility for non-proscribed purposes or
decommissioning. This information shall include facilities which were
constncted but were never put into operation.

This provision requires states to declare all
facilities that have been used for poducing
fisile material for nuclear weapons or that
would be used for such purpases. All states party
to omprehensive IAEA safeguards agreements
have no weapon production facilities and have
already declared all peaceful fisile material
fadlities.

7. Upon entry into force of the Treaty, all facilities used for, or intended for use
for, or capable of the poduction of fissile material or fissionable material for the
manufacture of nuclear weapons shall either cease operations permanently, or
shall be maintained on standby pending approval by a Conference of States
Parties for the modification and operation of said facilities for legitimate and
prudent peaceful use.

This provision fixes the requirement for states to
stop fissile material production for nuclear
weapons use, and toshutdown or modify pro -
duction facilities for nonproscribed uses (peace -
ful use or non-explosive military use).

8. All production facilities shall be subject to inspection by the IAEA to confirm
that operations remain stopped, or if subsequent operations are approved by
the Conference of States Parties, to confirm that the operations remain in
accordance with the approval, and that all fissile material or fissionable mate -
rial which should be subject to the Treaty is submitted to IAEA safeguards.

This is the verification provision for military
production sites. This requirement would only
impact states possessing unsafeguarded fissile

material.

Excess Materials Released from Military Use:
Declarations and Verification
9. Within 90 days of entry into force of the Treaty, each State shall declare to the
IAEA its existing stocks of fisile material and fissionable material meeting the
definition of material subject to the Treaty, which each State has determined to
be excess to its military needs.

This requirement is for an initial declaration of
fissile material determined to be excess w its
defense programs.

10. Within 18 months of entry into force of the Treaty, each State and the IAEA
shall present for adoption by the Conference of States Parties a proposed plan
to verify said excess material as material subject to the Treaty. The verification
p rovisions shall ensure that no information classified by the State relevant to
the design or manufacture of nudlear weapons shall be divulged through or as
a result of verification activities carried out by the IAEA.

This requires states having excess fissile material

from defense programs to submit such materials

to verification under the FMCT. The provi -
sions would include items with classified char -
acteristics, following the methods established,

e.g., under the Trilateral Initiative.’

11. In conjunction with nuclear arms reductions after entry into force of the
Treaty, each State shall identify proporionate amounts of fissile material or
fissionable material meeting the definition of material subject to the Treaty to
be declared as excess to its military needs. The implementation of these pro-
visions shall be subject to reviewby the Conference of States Partes prior to
implementation and the results attained shall be reported to the Conference.

The amount of fissile material in a nuclear
weapon s classified and hence no specific
amounts can be required. In some weapon
states, even the average amount in a collection
of weapons is classified. States knowledgeable
about such matters might establish wmmon
guidelines.
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PROPOSED TREATY PROVISION COMMENTARY
Article III
Peaceful Use
Declarations and Approvals This requirement says that peaceful programs

Each State Party to the Treaty shall have the right to pursue peaceful applica-
tions of nuclear energy, provided that the activities a State selects comprise a
rational and coherent nuclear energy program, and are introduced in a time
frame which is consistent with the aims of this Treaty.

must be consistent with the needs of disarma -
ment, nonppoliferation, and the prevention of
nuclear temorism.

13.

Within 90 days of entry into force of the Treaty, each State Pa rty shall provide
a declaration to the Di rector General providing information on all facilities
dedicated to the peaceful use of nuclear energy that produce, process, store,
utilize and dispose of the nuclear species defined as material subject to the
Treaty, or could carry out such functions on said material. That information
shall include design information together with information describing the
peaceful nuclear program of the State, the role of each facility within that pro-
gram and the future plans for each facility, including decommissioning,.

This is the formal declaration by the state,
which serves as the basis for subsequent verifi -
cation of ongoing peaceful nuclear operations.

14.

Within 90 days of entry into force of the Treaty, each State Pa rty shall provide
a declaration to the Director General providing information on all irradiated
fuel assemblies discharged from nuclear power and researh reactors within
the State, including the identification of each fuel assembly, the date of final
discharge, the initial and final compositon of fissile material and fissionable
material, the disposition of that fuel assembly, and its present location.
Thereafter, the State shall provide periodic updates on the disposition of the
fuel assemblies already declared and information on irradiated fuel assemblies
discharged after the entry into force of the Treaty.

This requirement, together with the verifica -
ton provisions of INFCIRC/153 and INF -
CIRC/540, makes it possible to exclude reactors

from verification under the FMCT. Note that

as progress towards disarmament is made, veri -
fication under the NPT and the FMCT should

converge, which could require extending the

EMCT verification requirements later on.

15.

Within three years of entry into force, a Committee of the Conference of
States Parties shall review each State’s peaceful nuclear energy program. As
appropriate, consistent with the spirit of the Treaty, the Committee of the
Conference of States Parties may recommend modifications, and it may, as
deemed necessary, order the cessation of operations in whole or in part.

This provision establishes the supra-regulatory
authority of the Conference of States Parties
over peaceful nuclear applications, specifically
addressing the existing situation in all states at
the time the FMCT enters into force.

16.

Subsequent to the initial review the State shall submit any plans for the con-
struction of any new facility, or physical modification or change in operation
of any existing facility intended to or capable of production, processing, stor-
age, utilization or disposidon of material subject t the Treaty.Wheresuch con-
struction or modifications involve importing material subject to the Treaty, or
a facility, material, equipment or technology specified on the Nuclear
Supplier’s Group Guidelines, the exporting State and the importing State
shall make representations to the Committee of the Conference of States
Parties to assist in the determination. The IAEA shall present its analysis to
the Committee of the Conference in those proceedings.

This provision extends the regulatory authority
of the Conference of States Parties to oversee
future nuclear operations in all states party
the FMCT. It adopts the Nuclear Suppliers
Group Guidelines, but introduces a review
requirement before exporting t ensure that the
use is prudent and legitimate.

17.

In the event that the findings of the Committee are not acceptable to the
State, the State may appeal to the Conference of States Parties.
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18.

Verification
Within 90 days of entry into force of the Treaty, all existing separated fisileor
fissionable material stocks meeting the definition of material subject to the
Treaty, including production for each State or on behalf of any other State,
shall be declared by the State to the IAEA as material subject t the Treaty and
shall be subject to IAEA verification therafter.

19.

All facilities within the purviewof this Article shall be inspected by the IAEA
to confirm that the physical features and technical capabilities of the facilities
conform to design information provided by each State to the IAEA, and that
all operations carried out conform to information to be declared by the State
to the IAEA, to confirm that the operations remain in accordance with the
approval granted by the Conference of States Parties, and that all fissile
material or fissionable material which should be subject to the Treaty is sub-
mitted to verification under the Treaty.

These requirements would have essentially no
impact in non-nudear weapon states, but
would pose substantial requirements in other
states, especially France, India, Russia, and the
United Kingdom.

20.

All separated fissile material or fissionable material meeting the definition of
material subject to the Treaty produced after the entry into force of the Treaty
shall be declared by each State to the IAEA as material subject to the Treaty and
shall be subject to IAEA verification therafter.

This is the basis for assuring that all fissile
material produced after entry into force

becomes subject to FMCT verification.

21.

All fissile or fisionable material meeting the definition of material subject to
the Treaty imported into each State after the entry into force of the Treaty
shall be declared by the State to the IAEA as material subject t the Treaty and
shall be subject to IAEA verification therafter.

This provision doses a possible loophole, requiring
all imports to be subject to the FMCT.

22.

Proliferation Resistance
States Party to the Treaty shall pursue peaceful applications of nuclear energy
in a manner intended to prevent or inhibit the misuse of such applications for
the development or production of nuclear weapons or other nuclear explosive
devices. States intending to develop nuclear capabilities shall proceed in meas-
ured steps that are clearly consistent with prudent and legitimate peaceful use.

This section and the paragraphs included below
establish requirements of parties to pursue
peaceful nuclear applications in a transparent
manner, taking steps as they are programmatically
appropriate.

23.

Nuclear reactors and associated fuel cycles shall be selected, designed,
deployed and operated so as to achieve robust proliferation resistance:

a.  Nudear energy systems shall be designed to the extent practicable to
avoid the use or production of separated fissile or fisionable material
meeting the definition of material subject to this Treaty. Recognizing the
special risks associated with highly enriched uranium, the enrichment of
uranium used in nuclear power reactors and researh reactors shall be
below the values stipulated for fisile material meeting the definition of
material subject to this Treaty. Future naval propulsion reactors should be
designed using lower enrichment uranium to the extent possible.

b. Intrinsic features shall be incorporated into each nuclear energy appli-
cation to physically inhibit the diversion of nuclear material; to inhibit
undeclardproduction offissile or fissionable material meeting the def-
inition of fissile or fissionable material meeting the definition of material
subject o this Treaty; and to incorporate physical structures, instuments,
monitoring systems and data collection systems to facilitate verification
as required under the Treaty.

This paragraph provides pecific areas for the
implementation of proliferation resistance,

which should apply to indigenous nuclear
programs and programs involving the export of
nuclear facilities, equipment, materials or tech -
nology: It combined design options, enginecred
features, and deployment armngements
intended © reduce the risk that peaceful
nuclear programs might be misused to further
nuclear weapon ambitions.
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c.  Nuclear energy systems shall be deployed under institutional and
commerdal arrangements that include extrinsic poliferation resistance
measures to inhibit their misuse as a means to acquire fissile orfissionable
material for use in nuclear weapons or other nuclear explosive devices.
Transfers of isotopic enrichment technology and reprocessing or other
technologies for separating and purifying fissile or fisionable material
meeting the definition of material subject w this Treaty should be
discouraged and deferred. Other States or Groups of States under pro-
liferation-resistant arrangements should meet the needs of States for
fresh fuel and for the management of radioactive wastes arising from
nuclear energy applications, where ver possible.

d.  Nuclear energy systems shall be operated in such a manner as to avoid
the accumulation of material subject to this Treaty in excess of specific
requirements and approved schedules.

24.

The Conference of States Parties shall determine the adequacyof proliferation
resistance in new projects and modifications to existing projects in each State
Party to the Treaty, taking into account the national energy demand, the existing
nuclear capability, the incremental change in the State’s proliferation capability
that would result from the proposed project, the technical, legal and financial
infrastucture, and proliferation risk.

The intention of this requirement is for the
intemational community to decide in advance
how peaceful nuclear energy applications
should proceed. Such a requirement would help
to prevent any further proliferation attempts.

Article IV
Undeclared Production

25.

All production and importing of fissile or fissionable material meeting the
definition of material subject to the Treaty within the territory of a State Party
to the Treaty or under its control anywhere, shall be carried out under the
provisions of the Treaty and shall be subject to IAEA verification under the
Treaty.

26.

Upon entry into force of the Treaty, the IAEA together with each State Party
to the Treaty shall establish agreed arrangements to assure that all fissile
material or fissionable material meeting the definition of marerial subject w©
the Treaty produced or imported subsequent to the entry into force of the
Treaty is declared by the State Party to the Treaty to the Director General and
is subject to verification thereafter.

These two requirements are intended to make it
clear that all production after entry into force is
only to be carried out as authorized under the
FEMCT and subject to IAEA verification.

27.

Upon entry into force, the IAEA and each State Pa rty to the Treaty shall agree
upon additional measures to provide assurance of the absence of undeclared
production or imports of fissile material or fissionable material meeting the
definition of material subject to the Treaty. The registry of irradiated fuel
assemblies declared under §14 shall be used, inter alia, in planning such addi-
tional measures.

Non-nudear weapon states under INF -
CIRC/540 would have no additional require -
ments. The provisions in other states may
require pedal w@nsiderations to ensure that

inspections do not provide acess to information

related to the design or manufacture of nuclear

weapons.

40

Journal of Nuclear Materials Management

Fall 2003, Volume XXXII, No. |




PROPOSED TREATY PROVISION

COMMENTARY

28. The Director General shall prepare guidelines for such arrangements for
approval by the Conference of States Parties, and shall reporton the arrange-
ments agreed and, from time to time, on their implementation.

Artide V
Non-Explosive Military Use

29. Each Party to the Treaty shall have the right to produce and employ marerial
subject to the Treaty for non-explosive military applications, noting the require-
ments of §23.a, according to these provisions:

a.  Within 90 days of the entry into force of this provision of the Traty,
existing stocks of fissile material or fissionable material intended for
non-explosive military applications shall be declared to the IAEA and
shall be subject to IAEA verification thereafter.

b. At least two years prior to actual need, each State shall request the
approval of the Conference of States Parties for the release of a specified
amount of material subject to the Treaty for a specified non-explosive
mili tary application. The amount specified shall be indicated in terms
of the specific intended use, including, as appropriate, the name and
model of any vessel or spacecraft to be powered by the use of such mate-
rial. The amount requested shall include reasonable amounts for the
process requiraments corresponding to a maximum of 18 months of
fuel manufacturing operations, including anticipated scrap and waste.

c. At least two years prior to the commencement of production, each State
shall request the approval of the Conference for the production of
material subject © the Treaty for use in specified non-explosive military
applications. The fissile or fissionable material to be produced shall be
subject to IAEA verification and shall be released in accordance with the
provisions above. The amounts of fissile material or fissionable material
to be produced for non-explosive military use shall not exceed the
amounts necessary for more than five years of processing and use.

This provision is intended to prevent naval
propulsion reactors from constituting a poten -
dal loophole for drcumventing the purposes of
the FMCT.

30. Upon completion of a process campaign, the remaining unused material
(feed, intermediate products and any scrap material) shall be resubmitted to
IAEA erification.

31. The TAEA shall carry out managed access inspections of all processing and

rial subject to the Treaty, using appropriate inspection methods to confirm, to
the extent possible taking into account the classification of information for
such military programs, that the material subject t the Treaty has not been
diverted for use in nuclear weapons or other nuclear explosive devices, or for
purposes unknown.

storage facilities used in conjunction with non-explosive applications of mate -

Recognizing the highly seaetive nature of naval
fuels in particular, it may be necessary to devise
appropriate verification arrangements.

32. The IAEA shall carry out managed access visits to vessels or other locations
where the military applications are carried out, or to install monitoring
sysems intended to limit inspector access, for the purposes of confirming that
such applications are in fact carried out.

It may also be possible to use installed monitoring
equipment as a means to provide the assurance
ought, especially systems employing a mail-in
arrangement of encrypted data storage.
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Artide VI
Prevention of Nuclear Terrosism

33.

States Parties to the Treaty shall remain accountable for establishing measures
within their territory or anywhere under their control to conduct any operations
defined within the Treaty in such a manner as to minimize opportunities for
nuclear terrorism, to protect all installations and transport systems associated
with the operation of the Treaty, to implement measures to detect acts of
terrorism in time to prevent their effect, to respond with appropriate means
to prevent their success, and to bring to justice those responsible for the
planning, support and execution of such acts.

These requirements simply fix the responsibili -
tes of states within their respective overeign
rights.

34. States Parties to the Treaty shall, under the auspices of the Treaty, cooperate

and collaborate in exchanging information on threats of nuclear terrorism
and on the mechanisms intended to prevent such acts. States Parties to the
Treaty shall remain responsible for the countermeasures implemented within
their respective territories and under their control.

35.

States Parties to the Treaty shall accede to the Convention on the Thysical
Protection of Nuclear Material and shall implement the provisions of INF-
CIRC/225, “Recommendations for the Physical Protection of Nuclear
Materials.”

This requirement would expand the participa -
don in the Convention on the Physical

Protection of Nuclear Material (CPPNM) and

establish ommon guidelines for use.

36.

States Partes to the Treaty shall adopt and implement physical protection

intrinsic features and extrinsic measures to:

a.  minimizeand control accessto weapon-usable and other nuclear mate-
rial, hazardous radioactive material, facilities and transport systems
(e.g., through the use of personnel authorization systems, physical
bamiers, detection equipment, and other appropriate measures);

b. minimize the vulnerability of nuclear reactor plant systems to cyber
attack;

c.  provide immediate response, including use of force, if an act of nuclear
terroism is suspected or if unauthorized access to weapon-usable and
other nuclear material, hazardous radioactive material, facilities and
transport systems is anticipated or attempted;

d. take immediate action to recover any stolen material and minimize the
consequences of any act of nuclear terrorism; and

e. protect vital equipment required to maintain radioactive materials in a
safe state, in paticular, for reactors the safety systems which provide
reactivity control, decay heat removal, and radionuclide confinement.

This is a clarification of the swope of activities
required of states in relation to the prevention of
nuclear temorism.

37.

There shall be created within the International Atomic Energy Agency a phys-
ical protection inspection service, which shall be staffed with qualified experts
who shall carry out their duties in accordance with the strictest standards of
confidentiality. States Parties to the Treaty may undertake this inspection
service on a wluntary basis or as may be specified in legal arrangements
c o ncerning nuclear commerce.
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B.VERIFICATION AGREEMENTS

A rticle VII

38. Within 180 days of the entry into force of the Treaty, the following verifica
tion agreements shall enter into force between each State and the IAFA:

a. A comprehensive safeguards agreement incorporating all articles of
INFCIRC/153, without diminution, together with a Protocol
Additional to the safeguards agreement incorporating all articles of INF-
CIRC/540, without diminution; and

b. A complementary verification agreement specific to the Treaty, setting
out the obligations and responsibilities of each State and the IAEA for
the exclusive purpose of verification of the fulfillment of its obligations
assumed under this Treaty. This verification agreement shall address sep-
arately the obligations arising from Articles I through V of the Treaty.

39. For Partes to the Treaty having nuclear material at the time of entry into force
of the Treaty which is not subject to IAEA safeguards, the complementary
verification agreement specific to the Treaty shall have the effect of suspending
relevant parts of the comprehensive safeguards agreement and Additional
Protocol as necessary to prevent classified information relevant to the design
or manufacture of nuclear weapons from being divulged through or as a result
of the implementation of IAEA verification.

There are two altematives for verification

agreements—establishing new agreements that
would create a discriminatory condition for

states possessing nuclear weapons, or using the
identical agreements for all states, but modifying
(supending) some provisions of the standard
agreements to reflect the restrictions needed in

states having nuclear weapons programs, and

reflecting that the scope of verification under

the FMCT would be limited o “fissile and fis -
sionable material subject to the Treaty” rather
than ‘all nuclear material.”

The complementary agreement foresen in
§38.b will be requird by all parties © adopt

additional requirements, as applicable.

40. The Conference of States Parties shall consider steps appropriate to bring
about the convergence over time of the verification requirements to a single,
non-discriminatory system, with the ultimate goal of removing the suspen-
sions noted in §39, at intervals not to exceed ten years, and upon the entry
into force of any arms reductions or nuclear arms control measures.

This mechanism is intended to aim toward a
single verification system for all states as time
passes.

C. CONFIDENCE BUILDING MEASURES

Article VIII
Transparency

41. States Parties to this Treaty are expected to conduct all nuclear operations
within their territory or anywhere under their control in an open manner,
intended to maintain the support of their citizens and to assure neighboring
States and the international community that the activities they carry out are
consistent with the spirit of this Treaty and its provisions.

The provisions of Pa rt C are advisory in nature.

Artide IX
Pa rticipation in Complementary TreatyRegimes

42. The provisions of this Treaty are intended to complement and extend the
scope and provisions of the Treaty for the Non-Proliferation of Nuclear
Weapons. States Parties to this Treaty are encouraged to conclude regional
treaties in order to assure the total absence of nudlear weapons in their respec-
tive territories.
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Artide X
Cooperative Threat Reduction

43

In furtherance of the aims of this Treaty, States Parties are encouraged to
resolve potential threats to the security of States under the auspices of the
Treaty. No Party to the Treaty should seek to gain a security adantage
through a Cooperative Thraat Reduction project carried out under the
auspices of the Treaty.

D. ADMINISTRATION

Artide XI
Conference of States Parties

44.

The Conference of States Parties shall determine the manner in which the
Treaty is implemented, in accordance with the Articles below. Three years after
the entry into force of this Treaty, the first Conference of States Pardes to the
Treaty shall be held in Vienna, Austria, to establish its rules and procedures to
reviewthe operation of this Treaty with a view to assuring that the purposes of
the Preamble and the provisions of the Treaty are being realized. Thereafter, the
Conference of States Parties to the Treaty shall convene at regular intervals to
be established by the Conference to reviewimplementation of the Treaty and
the timing of transitional implementation measures. The Conference of States
Parties to the Treaty may be convened on an urgent and essential basis upon
the request of any Party, or upon the request of the Board of Governors of the
IAEA (hereinafter referred to as the “Board of Governors”).

This provision establishes the Conference of
States Pa rdes as the principal body responsible
for setting the rules and monitoring implemen -

tation of the FMCCT.

45,

The Conference of States Parties shall reviewand approve of the collection
and disbursement of funds for the purposes of verification of the Treaty, for
support to States Parties to the Treaty to facilitate, as necessary, the imple-
mentation of the Treaty, and for other purposes as may be approved by the
Conference which are consistent with the aims of this Treaty.

This provision should be seen in relation to the

financing scheme proposed in Artide XV below.

Ifsuch a scheme is adopted, at the rate indicated,

the Conference of States Parties would collect

substantial amounts of money; part of which

would support the verifiaation activities. A sub -
stantial investment could be necessary to provide

for implementation in states that could not oth -
erwise join the FMCT. Those wsts would

decrease once the initial investments are made,

leaving a substantial amount of money for large-

scale projects, eg., in developing countries.

Article XII
Responsibilities of the JAEA

46.

The Depositoryfor the Treaty shall be the Director General of the IAEA (here-
inafter referred to as the “Director eneral”). This Treaty, the Arabic, Chinese,
French, English, Russian, Spanish and Chinese texts of which are equally
authentic, shall be deposited in the archives of the Director General. The
Director General to the Governments of the signatory and acceding States
shall transmit duly certified copies of this Treaty to all States Parties.

Standard depository conditions. The languages
cited are the official languages of the UN.
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47.

The verification and confidence building measures set forth in the Aricles
above shall be implemented by and through the Director General and the
Secretariat of IAEA. Parties to the Treaty shall conclude verification agree-
ments with the IAEA as specified in Article VII of the Treaty.

Imp]emen tation ar. rangements

48.

At periodic intervals to be established by the Conference of States Parties, the
Di rector General shall reportto the Conference of States Pa ries on the imple-
mentation of the Treaty separately for each State Party, in respect of the
nuclear energy program agreed by the Conference of States Partes, informa-
tion received from the State, the verification activities carried out and the
conclusions drawn from those verification activities. The Board of Governors
shall reviewsuch reporsprior to their submission to the Conference of States
Parties and shall take appropriate steps to implement any actions specified by
the Conference arising from its consideration of such reports.

This provision would provide transparency w
the implementation of the treaty.

49.

The Di rector General shall establish and maintain a special fund to be created
for the purpose of collecting and disbursing funds for the implementation of
this Treaty, under the supervision of the Conference of States Parties, as estab-

lished in Article XI §45 above.

Imp]emen tation ar. rangements

50.

The Board of Governors shall recommend to the Conference of States Parties
the budget for implementation of the Treaty, together with the organizational
structure and staffing of the Secretariat of the IAEA for this purpose. The
budget shall include the costs to the IAFA Se ¢ retariat for the implementation
of the Treaty in all aspects, together with the costs of projects in States Parties
meeting the provisions of Article XI §45 as necessary for the implementation
of the Treaty.

Imp]emen tation ar. rangements

Article XIII
En try into Force

51.

The Treaty shall enter into force in two steps. Upon ratification by 35 States,
except for Articles IT §9-11, IV and V, the Treaty shall enter into force.
Articles IT §9-11, IV and V, shall enter into force when a minimum of five
States, which possess material subject to the Treaty that is not subject to IAEA
safeguards, deposit their instruments of ratification. Any State possessing such
material may waive this provision and bring the remaining Articles into force
before the minimum condition is met.

This formula is intended to delay entry into

force until a substantial number of states have

oncluded their ratification arrangements. It

recognizs that the full scope of implementation

should not take mandatory efect until a signif -
icant number of states passessing nuclear

weapons sign on, but not demanding that the

FEMCT is an all or nothing arrangement.

52.

Any State that does not sign the Treaty before its entry into force may accede
to it at any time thereafter.

Standard treaty provision

53. This Treaty shall be subject to ratification by signatory States. Instnments of

ratification and instruments of accession shall be deposited with the Director
General. The Director General shall promptly inform all signatory and acceding
States of the date of each signature, the date of deposit of each instrument of
ratification or of accession, the date of the entry into force of this Treaty, and
the date of receipt of any requests for convening a conference or other notices.

Standard treaty provision
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54.

For States whose instruments of ratification or accession are deposited subse-
quent to the entry into force of this Treaty, it shall enter into force on the date
of the deposit of their instruments of ratification or accession.

Standard treaty provision

55.

This Treaty shall be registered by the Di rector General pursuant to Article 102
of the Charter of the United Nations.

Standard treaty provision

56.

The Treaty shall remain in force indefinitely.

In 1995, the NPT was extended from its ini -
tal lifetime of twenty-five years to indefinite
duration. This provision establishes the FMCT

on the same basis.

Anrticle XIV
Amendments

57.

Any Party to the Treaty may propose amendments to this Treaty. The text of
any proposed amendment shall be submitted to the Director General who
shall circulate it to all Parties to the Treaty. Thereupon, if requested to do so
by one-third or more of the Parties to the Treaty, the Director General shall
convene a Conference of States Partes, to which they shall invite all the
Parties to the Treaty, to consider such an amendment.

This provision was apied from the NPT.

58.

Any amendment to this Treaty shall be approved by a majority of the votes of
all the Parties to the Treaty. The amendment shall enter into force for each
Party that deposits its instrument of ratification of the amendment upon the
deposit of such instruments of ratification by a majority of all the Parties.
Thereafter, it shall enter into force for any other Pa rty upon the deposit of its
instnment of ratification of the amendment.

This provision was apied from the NPT.

Artide XV

Finance

59.

Upon entry into force, each State Pary to the Treaty shall commence the
collection of a 1% surcharge on all electricity or other energy products pro-
duced within each State through the use of nuclear energy. The funds collected
by each State shall be deposited at quarterly intervals in the special account
established for this purpose under the provisions of Article XII §49 above.

Without adequate funding, participation

would be Iimited to states that could afford w©

pay to support their own obligations, which

ould entail facility modifications, equipment

wsts, and staff. Without adequate funding

IAEA verification would not meet the expected

levels of effectiveness. Without separate funding,

the interests of maintaining parity with techni -
cal woperation funding would increase the

requirements for assessed contributions.

60.

If for any reason the funding provided through §59 is deemed to be insuffi-
cient to allow the Treaty to be implemented as intended, the Conference of
States Parties shall determine whether to increase the rate from 1%, or to
include the shortfalls in the regular budget of the IAFA, to be secured according
to the procedures specified in the IAEA Statute.

This is a fallback measure in case the nuclear
industty is reduced to the point that the sur -
charge does not meet the minimum require -
ments necessary to maintain the effectiveness of

the FMCT.
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Article XVI
Non-Compliance

61.

Any State Party to the Treaty, or the Director General, may convene a special
meeting of the Conference of States Partes to raise a question of non-com-
pliance by a State Pa rty to the Treaty with any of the Treaty’s provisions. Such
a meeting would commence not less than 24 hours nor more than 48 hours
following the notification to the States Parties, and to the Director General,
as appropriate. In such cases, the States Partes participating in the special
meeting shall constitute a quorum.

62.

The special meeting of the Conference of States Parties shall hear the allega-
tions and the response of the State Party or States Parties for which non-com-
pliance is raised. This hearing shall be of a preliminarynature and shall not
extend beyond 72 hours of the commencement of the special meeting.

Given that the FMCT is related to the poten -
tial use of weapons of mass destruction, anom -
alies must be resolvedin a time frame consistent

with the associated threat. The requirements

indicate a prompt requirement © start ©

resolve allegations.

63. The special meeting of the Conference of States Parties may decide to refer the

allegation to the United Nations Security Council, or the special meeting of the
Confernce of States Parties may establish a judiciary panel for the purposes of
determining the merit of the allegations and the remedies to be effected.

A judicial panel is proposed asan altern a tive
the Security Council. Given that the allegations
may give rise to tensions, the option may
encourage diplomatic resolutions to potential
conflicts.

63.

Such a panel would be comprised of nine senior justices or diplomats of
ambassadorial rank or above. Three of the panel members shall be named by
the State Party or States Parties or by the Director General, as appropriate,
alleging the non-compliance. The State Party or States Parties alleged to be in
non-compliance shall name three of the panel members. The final three panel
members shall be chosen to be mutually acceptable to the State Pa rty or States
Pardes or by the Di rector General, as appropriate, alleging the non-compli-
ance, and to the State Pa rty or States Parties alleged to be in non-compliance.
In the event that the Parties are unable to agree upon the panel within 72
hours of the request, the Secretary General of the United Nations shall pro-
vide appropriate panelists.

This provision is intended to lead to a fair hear -

ing of an allegation.

It would be reasonable for the director general
tomaintain a roster of candidates for the judidal
panel to expedite the selection and the subse -
quent hearing.

64.

One panel member of the latter group shall be selected to be the President of
the Special Panel. Should the selection not be made within 48 hours, the
Secretary General shall name the President of the Panel.

Procedural arrangement

65.

The Panel shall have the right to call witnesses and to receive any and all
information supporting the allegation and the response, with the exception of
information deemed to be sensitive in relation to the design or manufacture
of nuclear weapons.

Procedural arrangement

66.

The Panel shall conclude its investigation as soon as possible. Its findings shall
address the validity of the charges alleged and the remedies to be pursued.

Procedural arrangement
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A rtide XVII
Withdrawal from the Treaty

67. Each party to the Treaty shall remain a Party to the Treaty for as long as the

Treaty remains in force.

Recognizing the security framewotk that the

treaty would establish, and its ultimate univer

sality, there is no means provided though
which a state might leave the regime and
undemine that framewoik.

In witness whereof the undersigned, duly authorized, have signed this Treaty.

Done in duplicate, in Vienna, the <nth day of <Month>, two thousand and <ear>.

AnnexDefinitions

68. Fissile material shall mean any nuclear species that will fission when struck by
a neutron of any kinetic energy; fisionable material shall mean any nuclear
species that will fission when struck by a neutron of kinetic energy in excess

of a threshold value.

Physics definition

69. Material subject to the Treaty shall mean fissile and fissionable materials sep-
arated from fission products:
i.  plutonium containing any combination of isotopes, except for pluto-
nium containing 80% or more of the isotope ?**Pu;
ii. uranium containing any mixture of the isotopes *°U and **U such that
(%*°U + 5/3(%*3U)) = 20%U;
iii. neptunium;and
iv. americium.
Additional fissile or fissionable materials determined to be suitable for the manu-
facture of nuclear weapons or other nuclear explosive devices, or changes in these
parametric values, may be modified by a simple majority of the Conference of
States Parties.

Note that ‘material subject © the Treaty” does
not incude low-enrichment, natural or
depleted uranium, or thorium, and does
include the minor actinides neptunium and
americium. It does not include spent fuel, only
the specific fissile and fissionable materials

noted.

The provisions for amending the list is kept
simple in the event that additional materials
with appropriate fission physical properties
become available in sufficient amounts t pos
a risk in the future.

70. Physical Protection shall mean the use of technical, administrative and opera-
tional measures to prevent the theft of marterial subject to the Treaty, theft of
hazardous radioactive material for use in a radiological dispersal device or
sabotage of a nuclear installation or transport system.

This clarifies the pecific intentions of physical
protection and hence the scope of physical pro -
tection requi rements.
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71. Production (of material subject to the Treaty)shall mean:

i.  Enrichment of isotopes to produce uranium or plutonium with
enhanced fission properties;

ii. Separation of any fissile or fissionable material from fission products
through re p rocessing or any other process, provided that the fissile or
fissionable material separated qualifies as material subject w the Treaty
under §69;

iii. Separation of americium from plutonium, except from plutonium
produced prior to entry into force which has not been submitted to
verification under the Treaty.

A production facility shall mean any facility in which any production activity is car-
ried oug, or could be carried out.

The requirements in §71.iii are intended ©

exclude the separation of americium from

plutonium weapon components that are rey -

ded. Including that americium would run the
risk that verification could reveal dassified
infommation related to the design or manufac -

ture of nuclear weapons.

72. Proliferation resistance shall mean the ability of a nuclear reactor and itsa s s o-
ciated fuel cycle to impede the diversion or undeclared production of fissile
or fissionable material meeting the definition of material subject to the Treaty.
Proliferation resistance shall include:

* Intrinsic features: physical properties or characteristics of nuclear energy sys-
tems that are intended to reduce the usability of the nuclear material for
nudear weapons or nuclear explosive devices, restrict physical possibilities for
divesion, pre vent or inhibit undeclared production of fissile material or fis -
sionable material, and facilitate verification; and

*  Extrinsic measures resulting from States’ undertakings to: strengthen interna-
tional norms against proliferation; reduce the incentives of States to acquire
enrichment or rep racessing technologies; restrict access to sensitive nuclear
materials and facilities; implement verification at the local, State, regional and
international level; and provide for prompt and effective resolution of anom-
alies and violations.

i See, for example, Shea, T. 2003. The Trilateral Initiative The Initial Charge and What Follows. Proceedings of the 44th INMM Annual

Meeting.
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NNSA Ships SRS HEU

to Tennessee

The U.S. Deparment of Energy’s (DOE)
National Nuclear Security Administration
(NNSA) and the Savannah River Site
(SRS) have sent the first shipment of low-
enriched uranium to Tennessee, where it
will be adapted to help supply the nation’s
energy needs.

The shipment is part of the High-
Enriched Uranium (HEU) Blend Down
Program. The HEU Blend Down Program
takes HEU and blends it with natural ura-
nium to make low-enriched uranium
(LEU), which cannot be used in weapons.
The LEU is shipped to Nuclear Fuel
Se rvices in Erwin, Tenn., who will prepare
it for fabrication into a fuel for use in
Tennessee Valley Authority’s reactors.

At the end of the Cold War, when
SRS ended production of special nuclear
materials, more than 33 metric tons of
HEU were left over in various stages of the
nuclear production cycle. That material
was included in the 174 metric tons of
uranium nationwide that was declared in
1994 as excess to the nation’s security
needs. The Office of Fissile Material
Disposition, now part of the NNSA, was
formed to determine a final disposition
path that would meet nudlear nonprolifer
ation goals for these materials. In 1997,
the DOE signed a Memorandum of
Understanding with TVA, which then
entered into agreements with two addi-
tional companies, Nuclear Fuel Sewvices
and Framatome, to take part in the con-
version to commercial nuclear fuel.

U.S., Russia to Open Doors to
Closed Russian Nuclear Cities
Officials from the United States and
Russia signed agreements in July 2003
that allow access to the traditionally closed
Russian nuclear cities of Seversk and
Zhelemogorsk to begin the shut down of
the last weapons-grade plutonium produc
tion reactors in operation in the former
Soviet Union. This agreement is a major
step in the U.S.-Russia Elimination of
Weapons-Grade Plutonium Production

Program (EWGPP).

Industry News

Reaching agreements on access
arrangements for the former “secret” cities
of the Russian nuclear-weapons complex
is an important prerequisite to replacing
the nuclear reactors with coal-fired heat
and electricity plants.

In March 2003, the United States and
Russia signed an agreement that will stop
plutonium production at the last three
Russian plutonium production reactors.
As part of the agreement, the DOE,
working with its partners in Russia, will
provide replacement fossil-fuel facilities to
produce replacement energy for heat and
electricity currently produced by the reactors
and serving the two closed cities in Russia.

The reactors, although originally
designed to produce weapons-grade pluto-
nium, also provide heat and electricity for
the surrounding communites in Sberia.
The EWGPP program is providing fossil-
fueled energy plants to supply heat and
electricity to the surrounding communities,
facilitating the shut down of the reactors.

The three plutonium production
reactors will continue to operate until the
fossil-replacement plants are completed.
These reactors have deficiencies in the
areas of design, equipment, and materials,
and are considered to be among the high-
est risk reactors in the world. To ensure
reactor safety, high priority safety upgrades
are being expeditiously pursued. The
DOE’s DPacific Northwest
Laboratory will be responsible for neces-
sary nuclear safety upgrades at both sites.
These upgrades will not extend the life of

National

the reactor facilities.

DOE, Kentucky Agree to
Accelerated Cleanup Strategy for
Paducah Gaseous Diffusion Plant

The U.S. Department of Energy (DOE)
announced in July 2003 that a letter of
intent has been signed with the state of
Kentucky to enter into an agreement to
accelerate cleanup at the PaducahGaseous
Diffusion Plant in Paducah, Kentucky.

As outlined in the letter, the parties
will work to complete cleanup activities at
the plant by 2019 and have identified
strategic initiatives to accelerate this date.

The letter of intent was developed
under the DOE’s Environmental Cleanup
Reform Initiative to resolve all outstanding
violations and compliance issues. Through
this initiative, DOE works with states and
regulators to address health and environ-
mental cleanup issues. The initiative is
designed to accelerate the pace of cleanup
to reduce the greatest health and environ-
mental risks at national laboratories,
nuclear weapons production sites, and
research and test facilities.

Initiatives for accelerating cleanup
and reducing risks under the Paducah
Gaseous Diffusion Plant include:
¢ Groundwater source term removal

contributing to off-site contamina-

tion at the plant

¢ Decontamination and decommis-
sioning of inactive facilities on the site

* Investigation and any necessary
mitigating actions at the on-site
burial g rounds

¢ Characterization and removal of
contaminated soils at the gaseous
diffusion plant

The letter of intent is available on the
DOE Envirnmental Management Web
site at http://www.em.doe.gov

IAEA Expert Review Mission
Completes Assessment of Fuel
Cleaning Incident at Paks Nuclear
Power Plant
In June 2003, the International Atomic
Energy Agency (IAEA) completed its
expert review mission to investigate the
April 10, 2003, fuel cleaning incident at the
Paks nuclear power plant in Hungary The
mission was requested by the Hungarian
government to provide an independent
assessment of the causes and actions taken
by the plant and Hungarian authorities.
The team was composed of nuclear and
radiation experts from the IAEA, Austria,
Canada, Finland, Slovakia, the United
Kingdom, and the United States.
Regarding management, the team
concluded that the Hungarian Aromic
Energy Authority and Paks are committed
to improving the safety of the plant and
noted that as a result of steam generator
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decontamination in previous years, deposits
became attached to the fuel assemblies. A
decision was made to clean the fuel and
contract an outside company to develop
and operate a fuel cleaning process. The
team found that the design and operation
of the fuel cleaning tank and system was
not accomplished in the manner prescribed
by the IAEA Safety Standards. Neither the
Hungarian Atomic Energy Authority nor
Paks used conservative decision-making in
their safety assessments for this unproven
fuel cleaning system.

The team determined that there was
an over-mdiance on the contractor selected
for the design, management, and opera-
tion of the fuel cleaning system. Time
pressure related to a prescribed fuel outage
schedule, combined with confidence gen-
erated by previous successful fuel cleaning
operations, contributed to a weak assess-
ment of a new design and operation,
which involved fuel directly removed from
the reactor following a planned shutdown.

The IAEA team provided a number of
recommendations for improvement in this
and other areas. The team turned over a
draft of its findings and recommendations
to the Hungarian Atomic Energy Authority.

NRC Releases Final Version of
Yucca Mountain Review Plan

The Nuclear Regulatory Commission has
issued draft revision 2 of the plan it would
use to reviewan expected application from
the U.S. De p a riment of Energy (DOE) to
constnuct a high-level nuclear waste geo-
logic rpository at Yucca Mbuntain,
Nevada.

The principal purpose of the Yucca
Mountain Review Plan is to ensure the
quality and uniformity of the NRC staff’s
reviews. The plan has separate sections for
potential reviews of rpository safety
before permanent closure, safety after
permanent closure, the research and devel-
opment program to resolve safety ques-
tions, the performance confirmation
program, and administrative and pro-
grammatic requiremens. Each section
defines how NRC will reviewDOE’s com-
pliance with NRC regulations.

A copy is available on the NRC Web
site at hrtep://www.nrc.gov/reading-rm/
doc-collections/nuregs/staff/sr1804/.
Hard copies may be purchased from the
Superintendent of Documents, U.S.
Government Printing Office, Washington,
D.C. 20402-0001.

In Brief

IAEA Board of Governors
Recommends Landmark

Budget Increase

The International Atomic Energy Agency’s
(IAEA) Board of Governors in July 2003
agreed on the first TAEA significant
budget increase in more than a decade and
a half. The increase of $15 million over the
$245 million 2003 regular budget is envi-
sioned to grow to $25 million by 2007.
The budget is subject to approval by the
IAEA’s General Conference in September.

U.S.,, South Korea to

Conduct Joint Research

The United States and the Republic of
Korea in September 2003 signed a bilat-
eral agreement to conduct joint research
and development on advanced polifera
tion resistant fuel cycle technologies. The
five-year agreement is the sixth in a series
of implementing arrangements under a
memorandum of understanding that
promotes collaborative laborawry-to-lab-
oratory exchanges between the United
States and South Korea on advanced
nuclear energy technologies.
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November 16-20,2003
ANS/ENS International
Winter Meeting and Nuclear
Technology Expo
Nuclear Technology: Achieving Global
Economic Growth While Safeguarding
the Environment
Hyvatt Regency New Orleans
New Orleans, Louisiana, US.A.
Sponsor: American Nuclear Society
Contact:
Web site: http://www.ans.org/
meetings/winter

January 28-30,2004
Spent Fuel Management Seminar XXI
Loews L'Enfant Plaza Hotel
Washington, D.C,, US A
Sponsor: Institute of Nuclear Miterials
Minagement
Contact:
INMM
60 Revere Drive, Suite 500
No rth b rook, Illinois 60062
Phone: 847/480-9573
Fax: 847/480-9282

E-mail: inmm®@inmm.org

February 29-March 4, 2004
7th International Conference on
Facility Operations—Safeguards
Interface
Francis Marion Hotel
Charleston, South Carolina, US.A.
Sponsor:
American Nuclear Society—Topic
conference; Co-sponsored by the
INMM Central Region Chapter
Contact:
Web site: http://ntr.ornl.gov/ANS2004

June 13-17,2004
ANS Annwal Meeting
2004 International Congress on
Advances in Nuclear Power Plants
(ICAPP ’04)
Embeddd International
Topical Meeting
Omni William Penn Hotel
Pittsburgh, Pennsylvania, US.A.
Sponsor:
American Nuclear Society
Contact:
Web site:
heep://www3.inspi.ufl.edu/icapp04

July 18-22,2004
45th INMM Annwal Meeting
Renaissance Orlando Resort
Orlando, Flonda, US.A.
Sponsor:
Institute of Nuclear Materials
Management
Contact:
INMM
60 Revere Drive, Suite 500
No rth b rook, Illinois 60062
Phone: 847/480-9573
Fax: 847/480-9282

E-mail: inmm®@inmm.org

September 20-24,2004
PATRAM 2004:The |4th International
Symposium on the Packaging and
Transporation of Radioactive
Materials
ESTREL Convention Center
Berlin, Germany
Sponsor:
Bundesanstalt fiir Materialforschung
und-priifung (BAM) in cooperation
with the JAEA and INMM
Contact:
Web site: http://www.patram2004.com
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