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President’s Message

Conferences,Workshops, and Training...

By Ken Sorenson
INMM President

As 1 write this column, I am in San Fran-
cisco attending the 17% International
Symposium on the Packaging and Trans-
portation of Radioactive Materials, also
known as PATRAM 2013. PATRAM is
an international conference that is held
every three years, alternating locations in
the United States with venues outside the
United States. It is the singular interna-
tional conference focused on packaging,
transportation, and storage of radioactive
materials. And, INMM has the privilege
of hosting and managing the conference
when it is in the U.S. INMM Packaging,
Transportation, and Disposition Techni-
cal Division Chair Steve Bellamy, and his
team have done an outstanding job run-
ning this conference and representing the
INMM.

This year, PATRAM has about 700
registrants and 450 papers. Registrants
from twenty-three countries representing
industry, regulators, and technical organi-
zations, are engaged in presentations and
discussions in advancing the safety and
security of this important component of
managing nuclear materials. I am very im-
pressed with the vitality and engagement
that this community has brought to the

conference. It speaks to the sustaining power
of this conference over the past fifty-one
years.

This brings me to the 54" INMM
Annual Meeting held in Palm Desert this
past July. Even though PATRAM and
INMM conferences are composed of dif-
ferent communities, the adjectives that I
used to describe PATRAM 2013 are com-
pletely applicable to our annual meeting
in Palm Desert. Yes, registrations were
down about 200 from a year ago. But, this
did not dampen the spirit and engage-
ment of the professionals in attendance.
As with PATRAM 2013, I was struck by
the positive attitudes and spirits exhibited
throughout the week at our annual meet-
ing in Palm Desert. We are going through
a difficule period with the U.S. govern-
ment travel policy for conference atten-
dance, but I remain confident that we will
work through this in a positive way that
will make us a stronger institute.

There are other events on the horizon
that I would like to highlight as evidence
of INMM engagement across the board
in areas associated with nuclear materials
management. First, the 29" INMM Spent
Fuel Seminar is scheduled for January 15-16,

Erratum

2014, in Crystal City, Virginia near Wash-
ington, DC. This workshop continues
to grow in importance as questions sur-
rounding the disposition of commercial
spent nuclear fuel continue to remain
unresolved. We have had preliminary
meetings at PATRAM 2013 to develop
the agenda for this workshop. Second,
INMM is sponsoring the Risk Informed
Security Workshop, February 11-12, 2014,
in Stone Mountain, Georgia, USA. This
workshop is listed as evidence of comple-
tion of a U.S. government activity mile-
stone that was identified as an outcome
of the Nuclear Security Summit in Seoul,
2012. Originally this workshop was to be
held October 15-16, but due to the govern-
ment shutdown it was rescheduled.

These are just two examples of the
horizontal and vertical engagement of the
INMM making important contributions
to international nuclear materials manage-
ment. Technical divisions, regional chap-
ters, committees, and individual members
collaborate to make INMM relevant and
engaged in this vital aspect of nuclear ma-
terials management to make the world
safer and more secure.

In the topical paper, Issues Concerning the Security and Continued Use of
Cesium-137 Irradiators, by Mark L. Maiello in the Winter 2011, Volume
XXXIX, No. 2 edition of J/NMM, an incorrect unit was used on page 17 when
referring to Class C radioactive waste. Class C waste was implied to be >4600

Curies per gram. The correct value and unit is >44 Curies per cubic meter. At

>4600 Curies per cubic meter, the waste is classified as not suitable for near-

surface burial. This does not negate the observation discussed in the paper that

at the time, disposal of Class C sources of Cs-137 was considered to be very

problematic. The author regrets any confusion that may have resulted from the

error and his imprecise wording.
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Technical Editor’s Note

A First for INMM and INMM

By Dennis Mangan
INMM Technical Editor

This is an important issue for the
Journal of Nuclear Materials Manage-
ment. We have taken a big step forward
in the way the Journalis delivered to read-
ers. [NMM editorial board considered
digital publishing at length before rec-
ommending this change to the INMM
Executive Committee. Our timing was
excellent. INMM was facing a tough fi-
nancial situation, and converting to a digi-
tal journal means great savings in printing
and mailing costs for the Institute.

This will be an adjustment for many
readers, we know. But it is also a great op-
portunity for /NMM to deliver more high-
quality content, to link to online resources,
and to expand our reach. Learn more about
the benefits of our new format.

As in the past fall Issues, this issue
focuses on the INMM Annual Meeting
held in this past July in Palm Desert, Cali-
fornia, USA. This was the first meeting
chaired by our new Technical Program
Committee Chair, Teressa McKinney.
McKinney was highly successful in leading

her first annual meeting and provides us
an excellent summary article. Her obser-
vation, “It takes a village to make the an-
nual meeting a success, so thanks to all of
you for doing your part,” is definitely an
appropriate comment.

In this issue are three J. D. Williams
Student Paper Award winning presenta-
tions at the Annual Meeting: first and
second place papers and the first place
poster. The first place paper, Multispectral
Active Neutron Interrogation Analysis,
was authored by Jason Kewism Dominik
Ratz, and Kelly Jordan, University of
Florida, Nuclear Engineering, Gainesville,
Florida, USA. The second place paper,
Spectrally Matched Neutron Detectors
Designed Using Computational Adjoint
S, for Plug-in Replacement of *He was au

thored by two investigators: Scottie Walker
and Glenn Sjoden, Woodruff School of
Mechanical Engineering, Georgia In-
stitute of Technology, Atlanta, Georgia,
USA. The first place poster paper, Digi-
tal Pulse Shape Discrimination with the
XIA Pixie-500 and EJ309, was authored
by Zachary Bailey and John Mattingly,
Department of Nuclear Energy, North
Carolina State University, Raleigh, North
Carolina, USA. The prizes for the J. D.
Williams Student Paper Competition are
$1,000 each for the first place paper and
first place poster, and $500 for the second
place paper. The winning papers are also
published in the fall issue of the /NMM.
The winning papers traditionally have not
been peer reviewed. The award winners
are determined by the Awards Committee
as the best student papers presented at the
Annual Meeting. To be eligible, the author
must be a graduate or undergraduate
student at a university or college and the
paper must have been submitted by the
June 9 deadline (for presentation in July
at the annual meeting). Members of the
Awards Committee attend the presenta-
tions of all the student contest participants
and the awards are based on the written
paper as well as the student’s presentation
of the paper or poster. Beginning with the
next annual meeting, the winning papers
will be peer reviewed before publication in
the Journal.

In his President’s Message, Ken Sorenson
addresses the importance of conferences
and workshops in INMM fulfilling its
mission of “responsible nuclear material
management.”

The JNMM Roundtable with our
two Annual Meeting Plenary Speakers,
Anita Friedt and Neile Miller, was excel-
lent and is included in this issue. The
speakers were quite interesting and candid
in this interview.

James Larrimore, past chair of the
INMM International Safeguards Techni-
cal Division, and Katherine Bachner of
Brookhaven National Laboratory, provide
a summary of special session at the annual
meeting addressing the topic International
Safeguards Challenges. Also, Eric Smith,
Alain Lebrun, and Rocco Labella, all of
the International Atomic Energy Agency,
have a Topical Paper, Potential Roles for
Unattended Safeguards Instrumentation
at Centrifuge Enrichment Plants. Both of
these papers will be of interest to those of
you who have an interest in IAEA interna-
tional safeguards.

Assistant Book Review Editor Mark
Maiello provides us an interesting review
of the book, Nuclear Energy—What Every-
one Needs to Know, by Chatles D. Fergu-
son. Maiello speaks highly of this book
and applauds it being a good learning
book on Nuclear Energy.

In his column, Taking the Long View
in a Time of Great Uncertainty—Working
Towards Solutions, Jack Jekowski, Indus-
try News Editor and chair of the INMM
Strategic Planning Committee, gives us
some insights of efforts being pursued to
reduce the impact of recent government
decisions impacting meeting attendance.

In closing, I would like to acknowl-
edge an exceptional and much appreciated
Letter to the Editor from Jerry Johnson,
the wonderful wife of our departed mem-
ber and friend Ed Johnson (see page 64).

Should you have any comments or
questions, feel free to contact me.

JNMM Technical Editor Dennis L.
Mangan may be reach via email at
dennismangan@ comcast.net.
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Report of the 54th INMM Annual Meeting

Report of the 54th INMM Annual Meeting

Teressa McKinney, Chair
Technical Program Committee

I have had the privilege of attending the

INMM Annual Meeting since 2000, but

until this past year when I took over the

role of the Technical Program Commit-
tee Chair, I did not realize all the detailed
planning that goes into the annual meet-
ing. Anne Czeropski and Jodi Metzger
provided expert guidance on every detail
from the design of the annual program
to online abstract submissions. There are
so many deadlines spread throughout the
twelve months for each annual meeting
that it would be difficult to list them all.

I thank all the INMM Headquarters staff

at the Sherwood Group—Jodi Metzgar,

Anne Czeropski, Lyn Maddox, Kim San-

tos, Patricia Sullivan, Jake Livsey, and Abra

Alscher—for ensuring that everything ran

so smoothly.

As in most years, a number of events
took place prior to the annual meeting.
The Executive Committee (EC) met on
Saturday to discuss INMM business. A
sampling of the topics discussed by the
EC included:

e Ken Sorensen and Larry Satkowiak
worked with representatives from the
American Nuclear Society to develop
a joint letter requesting relief from
the Office of Management and Bud-
get (OMB) travel restrictions. Read
the letter.

e The EC is encouraging U.S. mem-
bers to contact their senators and
representatives to make them aware
of the impacts of the OMB travel and
conference restrictions on technical
exchanges such as our annual meeting.
There is a link on the INMM home
page to a sample letter that could be used.

e The Annual Meeting represents the
majority of the Institute’s income
and also a significant portion of the
cost. The EC is discussing a variety of
cost-cutting measures to reduce the
cost of the annual meeting without

significantly impacting the value of
the meeting.

e Jack Jekowski, chair of the Strategic
Planning Committee, developed a
list of potential revenue generating
ideas that were also discussed at the
EC meeting. If you have any ideas
regarding additional revenue genera-
tion opportunities, please email Jack
(jpjekowski@aol.com).

e The EC is also encouraging topical
workshops by technical divisions
and chapters, in addition to the annual
meeting, as another potential source
of income.

* The Journal of Nuclear Materials
Management (JNMM) will be con-
verted to an electronic format [effec-
tive this issue]. This has several posi-
tive features, including color graphics,
reduced cost, easier distribution, etc.
I previewed the e-version and think it
looks fantastic!

e Mona Dreicer will become the new
chair of the Nonproliferation and
Arms Control Division. Thank you
Joyce Connery for serving as the in-
terim chair.

*  Congratulations to Brian Boyer and
Joyce Connery, our newly elected EC
Members-at-Large. Their two-year
terms begin October 1. Thank you
to Shirley Johnson and Mona Drecier
for serving as Members-at-Large to
the Institute for the last two years.

Another Saturday event was the
Annual Meeting of the New Brunswick
Laboratory ~ Measurement  Evaluation
Program.

Sunday morning started with an early
morning golf tournament with twenty-
five golfers participating. Thanks to Sherri
Garrett and Obie Amacker for organizing
this event. D. L. Whaley and his regis-
tration team opened the registration and

were available throughout the remainder
of the week. The NDA Users Group,
organized by Stephen Croft, DA Users
Group, organized by Jon Schwantes, and
ANSI/INMM 5.1 Analytical Chemistry
Laboratory Measurement Control Com-
mittee, organized by Melanie May, all
held meetings on Sunday, as did all of the
technical divisions. The President’s Recep-
tion was held in the Exhibit Hall on Sun-
day evening and gave everyone a chance to
preview all the exhibits. An INMM New
Student Orientation and Student Mixer,
organized by Steven Ward, was held on
Sunday evening. A Student Career Fair
was held on Wednesday evening, pro-
viding student participants an opportu-
nity to meet with industry partners and
INMM leaders for one-on-one Q&A, and
to discuss potential career opportunities.

Monday morning opened with two
plenary speakers: Neile L. Miller, Former
Acting Administrator, National Nuclear
Security Administration, and Anita E.
Friedt, Principal Deputy Assistant Sec-
retary for Nuclear and Strategic Policy,
Bureau of Arms Control, Verification and
Compliance. Both speakers gave overviews
of their respective agencies and vision for
the future. Another opportunity to discuss
issues with our opening plenary speakers
occurred during the /NMM Roundtable
on Tuesday; so make sure you read the
article in this issue of the Journal.

The technical sessions began after
the opening plenary. Although attendance
was down (< 600), there were 326 papers
presented in 55 sessions, 50 of those were
student papers. There remains strong in-
ternational participation with greater than
one-third of the attendees being from out-
side the United States. The Technical Pro-
gram Committee worked closely with the
Technical Division chairs to pull together
the program for the annual meeting. We
experienced more withdrawals this year
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than average; however, the overall impres-
sion of the 54" INMM Annual Meeting
was excellent.

Tuesday proved to be the longest day
for INMM attendees starting with the
annual charity run/walk. This year there
were thirty-four participants who braved
the early morning hour to join for a wor-
thy cause. The technical sessions contin-
ued through most of the day while allow-
ing extra time to view the eighteen posters
featured in the poster session. Taner Uck-
an was responsible for organizing the Post-
er Session and did an admirable job.

Tuesday night, the annual INMM
Business Meeting was held and the results
of the annual election of officers were an-
nounced. The results are Ken Sorenson,
President, Larry Satkowiak, Vice President,
Chris Pickett, Secretary, Bob Curl, Treasur-
er, Joyce Connery, Member-At-Large, and
Brian Boyer, Member-At-Large.

The business meeting was followed
by a reception before the Annual Awards
Banquet. Several awards presented during
the banquet presentation were:

2013 Edway R. Johnson Meritorious
Service Award:
e Glenda Ackerman, Retired, Pacific

Northwest National Laboratory
e Brian Boyer, Los Alamos National

Laboratory
e Paul Ebel, BE, Inc.
¢ James Larrimore, Consultant

The recipient of the first INMM
Early Career Award was Corey Hinder-
stein, Nuclear Threat Initiative, a former
INMM Member-at-Large.

A Resolutions of Respect was pre-
sented to the family of Edway R. Johnson.
(See a thank you note from Jerry Johnson,
his wife, on page 64.)

Sorenson and Satkowiak also recog-
nized the newest INMM Fellow, Scott
Vance.

The outgoing Executive Committee
Members-at-Large, Shirley Johnson and
Mona Dreicer, were recognized as well.

During the Closing Plenary session
on Thursday, INMM President Ken So-
renson and Vice President Larry Satkowiak
presented the following student awards:
2013 J. D. Williams Student Paper
Awards:

e 1st Place Oral Presentation—Jason

Lewis, University of Florida
e 2nd Place Oral Presentation—Scottie

Walker, Georgia Institute of Technology
*  IstPlace Poster Presentation—Zachary

Bailey, North Carolina State University
(Their papers are published in this issue.)

Robert J. Sorenson Scholarship:
e Tasneem Bani-Mustafa, Jordan Univer-
sity of Science & Technology, Jordan

A thought-provoking Closing Plenary
was hosted by Vice President Larry Sat-
kowiak in an “Oprah-style” setting allowing
all four of the plenary speakers to have a
more casual panel discussion on nuclear
programs regarding education and training.
Panelists included: Catherine Haney, Di-
rector, Office of Nuclear Material Safety
and Safeguards, U.S. Nuclear Regulatory
Commission; James Larkin, Director of
the Radiation and Health Physics Unit,
University of the Witwatersrand; Ma-
sao Senzaki, Director, Integrated Support
Center for Nuclear Nonproliferation and
Nuclear Security, Japan Atomic Energy
Agency; and Klaas van der Meer, Presi-
dent, ESARDA, and Head, Society and
Policy Support, Environment, Health and
Safety, Belgian Nuclear Research Center.

During the week we also had the
usual activities such as the daily Speaker’s
Breakfast featuring Paul Ebel’s “Best Prac-
tices on Giving a Better Presentation,” the
JNMDM Roundtable, organized by Dennis
Mangan (read the transcript beginning on

page 6), the POTAS Coordinator’s Meet-
ing, organized by Ray Diaz, and New
Member/New Senior Member reception,
organized by Al Garrett and Michelle Ro-
mano. There were numerous lunch meetings
and additional evening professional meetings
scheduled throughout the week.

INMM continues to value the in-
put from attendees regarding the annual
meeting through the electronic survey.
I encourage you to take the opportunity
to let us know your thoughts on ways to
improve the annual meeting. Some of the
feedback received after this year's meeting
included several suggestions on how to re-
duce cost for the annual meeting.

Our attendees are becoming more
aware of the impact that the OMB re-
strictions are bringing with reduced at-
tendance. Some participants wanted to
shorten the meeting and have more parallel
sessions, others wanted fewer parallel ses-
sions. There were several recommenda-
tions for eliminating the banquet. Some
recommendations for eliminating Thurs-
day and, in particular, the closing plenary
session, perhaps add plenary speakers up
front. Many requests were made for free
wifl in the conference area and eliminating
the pocket schedule. Some respondents
wanted to eliminate the speakers’ break-
fasts, or the President’s Reception; some
suggested leaving the posters up longer.
There were many others and we welcome
your suggestions, as these are taken into
consideration for upcoming meetings. It
takes a village to make the annual meeting
a success, so thanks to all of you for doing
your part.

Our 55" Annual Meeting will take
place in Atlanta, Georgia USA, at the
Atlanta Marriott Marquis, July 20-24,
2014, so mark your calendar. I look
forward to seeing you there!
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Annual Meeting

JNMM Roundtable

July 15,2013

Opening Plenary Speakers

Neile L. Miller
Former Acting Administrator, National Nuclear
Security Administration

Anita Friedt

Principal Deputy Assistant Secretary for Nuclear
and Strategic Policy

Bureau of Arms Control,Verification and
Compliance

Roundtable Attendees

Susan Burk

Special Representative of the President
of the United States for Nuclear
Nonproliferation

Glenn Abramczyk
JNMM Associate Editor

Obie Amacker
Chair, Fellows Committee

Brian Boyer
Chair,INMM Communications Committee

Joyce L. Connery
INMM Acting Nonproliferation and Arms Control
Technical Division Chair

Robert Curl
INMM Treasurer

Felicia Duran
JNMM Associate Editor

Leslie G. Fishbone
JNMM Associate Editor

Olli Heinonen
IAEA, Former Deputy Director General

Jack Jekowski, Chair
INMM Strategic Planning Committee
JNMM Industry News Editor

Markku Koskelo
JNMM Assistant Technical Editor

Dennis Mangan
JNMM Technical Editor

Teressa McKinney
INMM Technical Program
Committee Chair

Chris Pickett
INMM Secretary

Bernd Richter
JNMM Associate Editor

Larry Satkowiak
INMM Vice President

Ken Sorenson
INMM President

Gotthard Stein
JNMM Associate Editor

Patricia Sullivan
JNMM Managing Editor

Scott Vance
INMM Immediate Past President

Dennis Mangan:

Lets go ahead and
get started. The first
question 'm going to
ask is of Neile Mill-
er. In your plenary
speech you men-

tioned that when you
got familiar with the NNSA (National
Nuclear Security Administration), it was
primarily weapons, yet NNSA when
formed it was NA-10, which is weapons,
and NA-20, which I consider to be ev-
erything else that has to do with nuclear.
Could you explain, was it like the weap-
ons program was an 800-pound gorilla
and the rest of it was small? What did you
mean by that comment?

Neile Miller: Thanks
for giving me a
chance to clarify that.
Here’s what I meant:
Of course when
NNSA was created it

was created with

N more than just the
weapons mission. But in fact the way the
place operated for pretty much the first
ten years at least, I would say, was as
though it were still the ‘80s and ‘90s. It
was all about defense programs and then
there was this other stuff stuck on the back
of it, which, by the way, included naval
reactors, which is a pretty big thing to be
stuck on the back, if you think about it.
But the 800-pound gorilla was the
weapons program and that epitomized
all of the infrastructure, the sites were
run through defense programs, through
NA-10. So if you think about it, and I sat
down and really thought about it, it meant
there was almost a shadow organization
in the agency. Every site has lawyers and
public affairs people and all sorts of things
going on, right? So did the NNSA at large.

They didn't report to each other or even
through each other.

You had what I refer to as this half-
evolved system, even with respect to what
at that point were called site offices, which
previously had been called operations of-
fices. Yes, we had changed the name. We
knew what we weren’t anymore. We were
no longer quite the same 800-pound go-
rilla that we had been in the Cold War.
They weren’t ops offices; they were some-
thing called site offices, and other than the
offices being smaller, no one really knew
what it meant.

At some point maybe six months after
I started, we brought in as the number two
in NA-10 a man who had been a colleague
of mine at OMB (Office of Management
and Budget) and in fact had preceded me
at OMB as the examiner for NNSA. We
brought him in as the principle deputy. So
he was coming in with knowledge but also
with an outside view and he said, “You know;,
all these people at the sites who claim to be
part of NA-10, we don’t know who any of
these people are. So we're not doing weapons
at those offices anymore.” The connections
were all broken, but it was still organized as
though that’s how it all worked.

Then again, as I mentioned this
morning, at no one site were we only do-
ing weapons anymore. But no one ever
talked about that. If you wanted some-
thing done from NA-20 and in this case a
good example is, what if a facility, many of
which were created to serve the weapons
program and have now become essential
to the work that people in this organiza-
tion do among others, was slated for shut-
down? Or reduced funding because the
weapons program frankly doesn’t use it or
need it there because it’s not a priority?

This all then had to be funneled
through NA-10 to try to get them to sup-
port it. I didnt see this as a way to run
what was meant to be the NNSA.
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Jack Jekowski:

This is actually for
both Neile and Ani-
ta. Neile, you men-
tioned this
ing the burden that
these
restrictions have cre-
ated at the highest of levels in the NNSA,

and some things I learned youre doing

morn-

conference

that I wasn’t aware of. We've heard a ris-
ing voice in the scientific and technical
community about the potential long-term
strategic impact these restrictions might
have on the benefit of the nation. I think
Dr. Charles Shank in congressional testi-
mony made an analogy to the restrictions
as the dark days of the Soviet empire and
the restrictions that were placed on their
scientists in terms of participating in con-
ferences. What is it that we can do bet-
ter or do differently with respect to the
INMM and its role in bringing together
an international community relative to
things nuclear to make sure that we're well
ensconced in people’s mindsets when they
look at these restrictions and work with
us to, for example, get the waiver that we
were able to finally get for this conference
and to facilitate all those other workshops
and meetings that we have throughout the
year? Are there other things that we can be
doing on both of your agency’s behalves?

Anita Friedt: First of
all, invite me again, I
will certainly go. I
really had no idea
how valuable and
how much this orga-
nization really does

ik in terms and the po-
tential for cultivating new ideas on issues

such as verification of strategic arms con-
trol, but also on the whole range of non-
proliferation issues. Its helpful to keep
inviting people like me and others who
have not come here yet so they have great-
er exposure to the value of this meeting. I
certainly can support this conference and
I certainly will as far as the U.S. Depart-

ment of State is concerned although I
think you need U.S. Department of En-
ergy approval.

Then the other thing is I think we
need to continue to try to get the word
out to the U.S. Congress, to the Hill in
various formats. I don’t know if there are
other opportunities where you have to
speak to the Hill. That would be helpful. I
think persistence in making sure the word
gets out is very important.

Miller: I'm not usually accused of being
Pollyanna but I do think that it’s actu-
ally going to be better next year — because
we've been through this now. People spent
a lot of time scrambling to figure out how
we justify this. It's almost second nature to
think that you shouldn’t have to justify it.
It’s a scientific meeting. What's to justify?
Everybody understands, don't they? Well,
it turns out they don’t.

Particularly when you have questions
being asked about who are all of these at-
tendees? What are they doing? Why does
it cost so much? You can’t believe the ques-
tions that come up. Why are you holding
it at a resort? You're holding it at a desert
resort in July; it doesn’t take a lot of brains
to figure out that it’s actually far less ex-
pensive to do this. I think all of this has
now been reported for this conference
and from all the others. So I don’t actually
think it’s going to be that bad a year from
now. It’s going to become another way we
do business. Unfortunately, and I think
this is the part for me personally that I find
so difficult to justify, it’s become another
piece of the bureaucracy, which everybody
spends their time railing about. And yet
here we are. We're all forced to just gener-
ate more junk and spend taxpayer dollars
on things that are producing no value.

As far as what this organization or
any other organization could do to help,
apart from what I sort of flippantly say,
but actually really mean, write your con-
gressmen. I do think the organizations
should be prepared to talk about in a very
straightforward way what things cost and
who the attendees are, what the value of it

is. Be prepared to answer questions like,
how does this change from year to year
and what have you seen over time with it.
We had to provide that, we had to actually
provide what the benefit is. We were able
to do that certainly, but something con-
crete is useful and I think that’s something
the organization itself is best placed to do.

Bernd Richter:
Coming from a
non-weapon  state,
I'm kind of exotic
in this discussion. I
was very much inter-
ested in both of your
presentations, but I
heard neither of you mention the Interna-
tional Atomic Energy Agency (IAEA) in
your presentations. Why is this?

Freidt: I thought I had a reference; in fact
a few references.

Richter: You expanded on nonprolifera-
tion and disarmament. IAEA plays a ma-
jor role in nonproliferation. But I didn’t
hear you mention the IAEA.

Miller: I'll let Anita speak for herself. I
actually read her speech ahead of time. I
think she mentioned it several times be-
cause she talked about a number of meet-
ings that have been held under the aegis of
the IAEA. In fact it’s hard to talk about this
without mentioning that. So I know for a
fact she did. But I would say that both of us
were here to give our perspectives as Ameri-
can government officials and we could tell
you what everybody here probably knows
better than we do about what the IAEA
is doing because so many people here are
either participants there, like yourself, or
have participated in the past. What perhaps
they don’t see as much of is how things are
working at the level we've been serving in
the U.S. government. I think that’s why we
focused on that. I don't think it was meant
to be an editorial statement about the role

of the IAEA.
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Friedt: I fully agree. I remember mention-
ing it several times. Perhaps I spoke too
fast, but absolutely the IAEA is certainly a
very important, critical part of this.

Gotthard Stein: 1
liked very much your
remark on innova-
tions and research in
the field of nonpro-
liferation and disar-
this

context I would like

mament. In

to point to the state-level safeguards con-
cept of the TAEA, which is just in the
phase of development and implementa-
tion. We heard a lot of presentations about
this new safeguards approach here at this
conference.

My question and also my proposal
goes in the direction whether this new
verification philosophy, which is risk- and
information-driven, might also be ap-
plicable for other relevant disarmament
fields, such as for a future FMCT (Fissile
Material Cutoff Treaty) and whether it is
reasonable to put further research efforts
into this field to elaborate the potential of
the state-level concept?

My second remark and question re-
lates to the structure of future research
and cooperation in the disarmament field
and I would like to mention as a model
the joint UK and Norwegian initiative in
the field of nuclear weapons dismantle-
ment. VERTIC (Verification Research,
Training and Information Center) as an
NGO (non-governmental organization)
was also engaged in this project. It is my
strong belief that the INMM constitutes
an excellent platform to talk and start such
cooperation.

As another example of a successful
cooperation I would like to refer to the
importance of joint workshops between
INMM and ESARDA in the field of safe-
guards where we offer experts and scien-
tists from different regions in the globe,
from weapon and non-nuclear weapon
states to gather together and start joint
projects.

Would you both support these efforts

and especially here in the United States
the important role of the INMM?

Friedt: I completely agree with you. And
in fact (U.S. Ambassador) Susan Burk
and I were at this Trilateral Conference
last week in which we started talking off
line but also during the conference about
this. And Susan’s presentation today ad-
dressed some of these issues. I came into
this job before seeing the Norwegian-UK
presentation, but everybody talks about
it. I will have to look at it. But it’s time
we do something. We are actively looking
at it. I started something last week at the
State Department, an effort to look at this
and we will certainly be looking at what
we can do.

We'll certainly take a look. First we
need to have the kernel take shape and
mold the idea within the U.S. govern-
ment, which is often a bigger challenge. I
very much appreciate your recommenda-
tion. [ totally agree with it.

With respect to innovative technol-
ogy, my Under Secretary, Rose Gotte-
moeller, I think many of you have heard
her speak quite eloquently on innovation
and technology. This is something that ac-
tually goes back many years. But I think
there are countless areas where we can take
advantage of this technology. Yes, we need
innovative and perhaps complex tech-
nologies for some verification, but simple,
why not? There are all sorts of things, if
someone can see something on Twitter or
report something via a cell phone, that is
interesting and a very simple way to look
at this. Certainly, absolutely take advan-
tage of that.

Miller: I think it’s not only at this point
interesting, it’s probably essential because
there isn’t going to be a lot of extra money
for the things that have to get done. And
to the extent that people are constantly
looking at ways to not fund what has
to get funded, the innovative use of the
money we have is kind of essential at this
point or we're not going to get any of the
work done. And some of that will require
us figuring out what not to do anymore so

that we free up the funds and plow it into
the stuff that we have to get done and try
to do it in a way that is more imaginative.
And T think you're right about the con-
ferences; there’s no question that the best
work is coming out of the collaboration.
No question about it.

Chris Pickett: All
treaties and agree-
ments require effec-
verification
The accep-

tance of these tools

tive
tools.

many times is better

5 when they’re jointly
developed by both the monitored side and
the side doing the monitoring. In the past
we had agreements like the Warhead Safe-
ty and Security Exchange Agreement
(WSSX) that provided a means for the
joint development and testing of verifica-
tion tools, but we seemed to have lost our
political motivation for implementing
these types of agreements. What would
you see that needs to be changed to imple-
ment more agreements of this type?

Friedt: From my part, certainly the WSSX
program was controversial, but it was also
very important in terms of, as you point
out, the joint development. And I agree
that we do need to have joint develop-
ment for future arms control treaties. I
think the best thing that would help is
if our Russian colleagues, for example,
would actually become more interested
in moving more closely toward taking the
next steps. That could certainly help to
build support.

I think we have several challenges. I
know when I was at the National Security
Council I started to try to work on new
verification technologies along with the
interagency and such and it seemed there’s
not enough momentum in terms of mov-
ing forward toward the real goal. I think
that’s a major challenge.

Of course, funding is certainly a chal-
lenge. As Neile pointed out here, thats
why some of the more innovative, less ex-
pensive verification measures are certainly
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worth considering and need to be con-
sidered, but that may not be a substitute
for some of the other technology that we
need especially in some of the more sensi-

tive areas.
Leslie Fishbone:
Anita, you men-
tioned the institu-

tionalization of P5
meetings now deal-
ing with a lot of
arms control issues.

Typically we at the
laboratories have gotten our research agen-
da from the U.S. Department of Energy
and NNSA and we supply our ideas up
through those channels. I'm wondering, if
there is some alternative way of hearing
about research needs and support of the
P5 work or if there is another way we can
channel our ideas that would be helpful.

Friedt: Thats a very good question. We're
always looking for new ideas. I'm afraid
we are guilty of not reaching out certainly
to all of the labs. As you point out we cer-
tainly work very closely with our DOE
colleagues. There are a lot of good ideas.
But maybe we should be more open about
reaching out personally, not just through
DOE but also through State (Depart-
ment) channels.

Fishbone: If the DOE and NNSA chan-
nels are sufficient that’s fine, but I just
don’t know.

Friedt: The point is that maybe we don’t
do a good enough job sometimes of com-
municating what we are actually talking
about or doing.

There’s a big question, I know, cer-
tainly from many countries about what is
more transparency and on what the P5 are
actually doing. We want to see more and
we are looking at that. So maybe greater
transparency both within our government
and with others is something we need to
look at.

Ken Sorenson: As
president  of  the
INMM I have my
own special ulcer
right here; it’s called
travel restrictions. I'd
like to go back to
that just a moment
and Neile you mentioned some of the
things we could do at the Institute to help
that.

I wonder if it would be useful at all
to have an advocacy statement maybe
from the U.S. Department of State come
across the DOE upper levels to indicate
why it’s important from the State De-
partment perspective. I think the ANS
(American Nuclear Society) for example,
people know and understand who they
are, and they understand the importance.
Sometimes I think because the INMM is a
relatively small institute and some people
just don’t understand what it is we do and
the impact we have and the programs and
such. I just wonder if collaboration of ad-
vocacy with different agencies within the
government might help the argument.

Miller: I dont want to downplay the
struggle we've had with this year. The first
time in our lives we've had to actually go
to the mat to get these conferences to hap-
pen. But honestly I dont think there is
anything more or different that we could
have or would have done with respect to
advocating it. I think the point was we
never had to do it before. So what is it you
have to do? And in the absence of any-
thing, we had to do something and that
something we hadn’t done before.

I think the people who were charged
with defending it, which is to say mostly
Joyce (Connery) and me at a certain point,
were fine and were able to make the effec-
tive case because we knew what we were
talking about and the people who were
listening to us—in this case the Deputy
Secretary and the Secretary—got it.

I dont know that it was, “gosh I
wish I had the State Department write
a statement about it.” First of all, some-
times that kind of thing could backfire.

Because I could imagine a Secretary of
Energy saying “well, thats great, let them
put the money in,” which you certainly
would not want to see happen because
they have far less money for this type of
thing than DOE does because of the work
that it does. So I think the onus frankly
should be on the Department of Energy
for that. But I'm not so concerned about
that. I mentioned and I kind of alluded
to it earlier in the talk this morning, I'm
not so sure that institutions that are send-
ing people here aren’t sometimes using the
bugaboo of the Department of Energy,
that vast bureaucracy, as the reason why
its more difficult or it’s bad or we don’t
want all these people going. They're hav-
ing to make choices themselves because
funding overall is down. Whether it’s our
funding for a conference or their funding
for various programs they want to con-
duct. But it’s kind of an easy thing to push
it all under this.

I always say the problem with this is
the burdensome aspect of it and the fact
that it has taken a long time. I would be
really surprised if a year from now, assum-
ing these restrictions are still in place, you
had quite the same heart failure scenarios
you had this year of “will they or won't
they.” I still think you're going to have to
go through the hoops, but I don’t think it’s
going to be kind of a last minute, eleventh
hour sort of decision. I hope.

Sorenson: So my ulcer may improve.

Miller: You should see a doctor because
it’s actually caused by bacteria. (laughter)

Markku Koskelo:
First of all, both of
your answers around
this table and the
talks this morning
were very thought-
and I
could ask any num-

provoking

ber of questions. But as one of the very
few individuals here representing a non-
lab entity, I'm going to ask a very specific
question. First of all, we have to remember
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that the INMM is not just labs. There are
a tremendous number of people who
choose to be members of this organization
without being members of any of the lab-
oratories. My company happens to be one
of them. And there are a number of other
companies who see a lot of value in that.

Given that premise and my perspec-
tive on things and the lack of funds within
the DOE and the comment you made
about a gazillion small projects as opposed
to the big weapons mission, what’s the
role of privatization and private industry
that you see going forward? We've gone
through the cycle a couple of times in the
past, especially in the ‘90s when a lot of
the waste assay business was privatized.
Is it time to consider privatizing some of
the other functions that are currently in
the DOE, very carefully, because there are
classification issues and other such things?
But is it time to consider some things to
be privatized?

Miller: As I mentioned this morning I
was most closely associated with DOE in
1987 when I was first time at the Office
of Management and Budget and that was
the height of the Reagan administration
and one of their favorite terms was priva-
tization. I'm certainly happy to tell you I
didn’t share all of the politics of that ad-
ministration; I was a clear civil servant but
working at the White House.

But the privatization approach was
very attractive (or cost-sharing as it often
manifested), was very interesting and I
thought justifiable for some things. Not
for others, but for some things. But this
has kind of waxed and waned over time.
I personally think the private sector has
a significant role to play but I think that
public and private partnership has to be
negotiated by people who really under-
stand what they’re getting involved in on
both sides.

The federal government I think in
some cases is the correct entity and the
only correct entity to run certain things.
I also think there are plenty of things the
federal government is doing that it doesn’t
have to be doing, or at least it doesnt have

to be doing on its own. In those years that
I worked in the beginning at OMB and
my portfolio was radioactive waste man-
agement, there were a number of projects
that were cost shared and the private sector
did a terrific job in carrying them through.
I think some of the rules were well laid
out and the understanding of whose re-
sponsibilities was whose was well laid out.
When it was, that’s when it worked well. If
I look at the development of DOE’s envi-
ronmental management program, which
is what my portfolio became while I was
there, the record is mixed—very mixed.
To a large extent that is the inexperience I
think often of federal officials in working
together with the private sector as to what
is required for the private sector to be able
to do its job for the government.

I think it has a strong role to play.
And in this area, to the point you made
about classified actions and materials,
there’s certainly a lot of precedent for the
private sector to be involved in classified
activities. That, in and of itself, should not
necessarily be a barrier except in some re-
ally extreme situations. That doesnt con-
cern me as much. For example, DOE will
sign a contract with an organization or a
business and then never manage that con-
tract. No sense of what acquisition policy
actually means. This has just not been the
DOE way and why not? Well, there are
enough people in this room that know
that the whole place has been based on
M&O (management and operation) con-
tracting where you sign and that’s it. The
rest of it is delivered by the contractor.

The kind of thing youre talking
about requires actual management of the
contract, if it’s a contract between the gov-
ernment and a business to get something
done. If you're talking about the govern-
ment maybe divesting itself of certain
activities and letting that be done by the
private sector, outsourcing is that what we
called it?

Koskelo: I'm not advocating one or the
other.

Miller: I know you're not; I was just trying
to reference what you were. So regarding
outsourcing in the last Bush administra-
tion, there was a period of time when they
were looking to outsource, they called
it, certain functions and trying to deter-
mine what was an inherently governmen-
tal function and what was not. This got
mixed results. But I don’t think the results
again necessarily say this is not something
that needs to be considered. I'm sort of
choosing my words carefully here. I've got
a project in mind that for years I thought
this is perfect for a public-private partner-
ship. It hasn’t happened yet, but it might.
But expectations on all sides have to be

managed.

Joyce Connery: My
question is mostly
for Neile. In your re-
marks you talked
very eloquently about
kind of advocating
for some of the
weapons ~ programs
in terms of human capital and actual
physical capital and how that would have
a detrimental effect on the operations ac-
tivities at those labs who are involved in it.
I was wondering if you could comment on
the fact that now that NNSA is a semiau-
tonomous agency separated from the De-
partment of Energy, how NNSA is look-
ing at things like shutdown of San Onofte,
Crystal River, Suwanee and the effect of
the deterioration of the nuclear power sec-
tor and how that’s going to have an effect
on our national security from the point of
view of human capital and physical capital
resources that have synergy.

Miller: I don't think anybody, especially
those of us who have spent our careers
around nuclear things, and I've gone back
and forth between the commercial side
and the security side, I don’t think any-
body can look at the situation today and
not be deeply concerned. I think there has
been somewhat of a resurgence in nuclear
engineering programs around the coun-
try. At least there was up until Fukushima
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maybe, I have no data to know whether
that had the effect that’s it had at least on
people wanting to build something. But
I think ics hard to look at the situation
and not be concerned. So I have to say 'm
struck by you two gentlemen coming here
from Germany and the fact that youre
looking at a country that had to take the
word nuclear out of the titles of their re-
search facilities.

We haven't gotten there. In fact I
think we've avoided that from a political
standpoint. But of course the reality is the
funding and everything else. If youre in
school, you want to go into something
you can have a job at. So what are you
going to do about that? It’s certainly has
to be troubling from a nuclear safety per-
spective and yet people around the world
as we know, want nothing more than to
learn from the U.S. regulatory regime,
that’s without question. The Chinese are
all over us to learn from the regulatory re-
gime. Because we have the knowledge.

But I think it’s very troubling and
this is the one thing that has made me
crazy, and I mentioned this yesterday in
that session you ran yesterday, really made
me crazy from both a White House and
Congressional perspective that the short-
sightedness to understand what needs to
get government funding to bring that gen-
eration along. It’s terrible. The only thing
I keep wondering is why there isnt more
of a hue and cry from the nuclear industry.
From this community it’s all kind of there,
but it really needs to come from people

whose future bottom line is going to de-
pend on this.

Glenn Abramczyk: |
started at the Savan-
nah River Site back
when Savannah Riv-
er was a plant run by
DuPont and every-
thing inside the
fence was DuPont or

DOE. Now there are so many contractors
it’s hard to tell without a scorecard who
works for whom. But part of this is the
manifestation of, as you've talked before,

NNSA was weapons and now weapons are
no longer the 800-pound gorilla in the
room anymore. [t appears if all the nation-
al labs are kind of playing nuclear musical
chairs. As the available money keeps going
down, they’re circling and trying to find
things that they do and then elbowing
somebody out when the music stops. Ex-
cept for waste, if anyone will take waste,
they’re happy to send it to him.

The other constant is the time keeps
going on and so the workforce keeps
getting older. Things like these conferenc-
es, the sequestration and the budget cuts.
We've had a number of young engineers
come and go because they don’t want to
stay around in this environment. My son
being one; he only lasted eighteen months
and then went off into industry.

Has somebody put together a unified
vision of where NNSA is going in the next
ten or fifteen years? H Canyon is getting
older. If we want to process nuclear mate-
rials through it for disposition, plans need
to be made for it’s going away.

Miller: No one has put together a plan for
the next ten to fifteen years. And now I
can get to speak as a former official, since
I have resigned my appointment. I abso-
lutely think that you just put your finger
on something important. By the way, I
have a hard hat with my name on it that
says Savannah River DuPont. I got it in
1987, and in 1988 as you know, DuPont
said after forty-two years “were out of
here.” So I kept the hat. It’s been interest-
ing to pull out every now and then. Its
sort of a cautionary tale of what could
happen.

I think this kind of gets back, Den-
ny, to your opening question about what
I said this morning about it all being
weighted on weapons. Actually a lot of
what drove me for the last three years was
to fix that, to remake that. Because every-
where around me were people doing very
vital and exciting work that has a strong
future to it.

You said NA-20. In fact there’s a NA-
40 and NA-80 in NNSA now, all doing
related work. The people leading those ar-

eas have recognized that, well we wound
up with these different organizations be-
cause over the last twelve or fourteen years
of NNSA’ existence, as time has gone
by and this area has taken off, we saw a
need for response to possible radioactive
emergency. We saw a need for a stronger
counterterrorism group. So these groups
came up. Bug, in fact, the whole thing is
due for a rethink. Not only in that area
which covers all of those things and now
has just overlapping programs, which in
any time you wouldn’t want to do, but es-
pecially in a tight budget time you want
to rethink that. So they are, in fact, un-
dertaking a major rethink of the planning
for the programs in those areas going out.
And I hope they get the support they need
to do that rethink.

It’s hard, by the way. There’s a whole
constituency of people, some very well-
intentioned, who are scared to death
anytime you talk change. To your point
and about the weapons program and ev-
erything else, I felt it was very important
to finally go forward with NNSA as an
organization that does nuclear security
work, not just nuclear weapons, not just
nonproliferation, and by the way, you all
should meet each other.

One of the things I found interest-
ing when I was at OMB, I had the whole
NNSA portfolio and I realized at a certain
point that most of the people who would
come to my office from NA-10 had never
met the people in NA-20. And the reason
this became crazy to me was because often
people in one part of NNSA were dealing
with problems that someone else in an-
other part of NNSA had already faced and
dealt with in a really good way and there
was nothing connecting it.

One of the things I did shortly after
the START Treaty finally passed, because
that consumed my first three months, was
to start throwing weekly lunches of second
line managers from across NNSA. Guess
what? They had a lot to talk about. They
just didn’t know each other. Isn’t that cra-
zy? But that’s how it works in the govern-
ment. Nobody is running that stuff. If you
don’t do it, it doesn’t happen.
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Mangan: [ hate to say it but sometimes in
the lab that same atmosphere exists.

Miller: No, no, no, don’t blow my fantasy
of the labs. It’s all better at the labs, just
ask a fed.

I think that this has become the same
thing with the weapons program. The in-
tegration of programming and planning
in NNSA has been launched. Actually
an office of programming and planning
has been set up by the program plans
and analysis, something like this. Along
the lines of how the DOD (U.S. Depart-
ment of Defense) actually thinks through
five years, to your point. It actually thinks
through and programs and plans their
money five, ten years at a time.

In particular in NNSA though, this
is such an interesting problem because
youre looking five, ten, fifteen years out.
So I think some of you are aware we had,
and some day may even get awarded, a
contract to jointly run the Pantex and
Y-12 facilities. Really, you would have
thought we were killing small children the
way some people reacted to the idea that
we would do those differently.

I do believe that will all get resolved
and it will go forward and I think it
changes significantly the idea of how you
can conceive of all of this. I think it needs
to be done for the whole place because
you have to start thinking and planning.
Your point about H Canyon is very well
taken. By the way, there are people that
can't get off the dime who think H Can-
yon is going to be used for reprocessing;
they dont want any money going to it be-
cause they think it’s going to be used for
reprocessing. Sometimes we're all our own
Worst enemies.

Pickett: Joyce and Glenn asked some of
the context of my question so I'll rephrase
it. One of my foreign colleagues asked me
about the perception that this adminis-
tration has put forth major nonprolifera-
tion objectives and goals such as the Path
to Zero. However, when we put forth a
budget, the weapons refurbishment pro-
grams seem to have about five times the

money allocated versus our nonprolifera-
tion programs. For us to kind of put our
money where our mouths are, do you see
a path forward to get these budgets more in
balance?

Miller: No, I don’t. And the reason I don’t
is it’s not five times although it feels like
five times. But it is significant.

I dont see it becoming an equal
thing any time soon for a couple of rea-
sons, some of which are sort of budget, if
you'll forgive me for a minute. In the pro-
posal for the budget that’s currently under
consideration and will, of course, not get
passed by Congress, the proposal has the
funding for the site, the infrastructure it-
self, actually not part of defense programs
for the first time. If we ever get a budget
passed, maybe that will go through. And
you will then see the weapons budget itself
look smaller than it has. But it all comes
out of the same appropriations account,
which is a different account than the non-
proliferation stuff. As a resul, if you only
look at those numbers, it will continue
to look like it’s much bigger. Because the
infrastructure has to get funded and its
expensive.

By the way, that was the other thing
that we did to change that 800-pound go-
rilla problem. We took infrastructure and
operations out of defense program and
had it stand up as the fulcrum by which
the entire place has to manage. And it is
really.

But the other thing is if nonprolifera-
tion programs, and here I will actually put
it together with the counterterrorism and
the emergency nuclear incident response,
I think we formally call it, program. If all
of that had as much money as the weapons
program, what would it be spent it on?

I think that the weapons program
does, particularly the life extension pro-
grams are labor intensive and these other
things are not actually as labor intensive.
But the difference is with a small amount
of money in those programs you can make
a huge difference. It isn’t really a question
of cant we spend the same amount of
money on it. Is why aren’t we spending

the little bits that will make a difference in
some of these places.

Pickett: Especially the support for the hu-
man capital development that the previ-
ous question addressed.

Miller: All T can tell you right now is,
first of all there’s a huge disconnect that
has been going on now for a number of
years and I don’t see any soon end to it.
A huge disconnect exists between budgets
that in fact are developed from plans and
what actually gets appropriated, which
is completely disconnected from that, if
it gets appropriated. If youre on a con-
tinuing resolution it doesn’t matter what
you plan. Your plans are irrelevant at that
point. And that’s where we really are actu-
ally. And we have been for a number of
years now.

I went into DOE this time in 2007.
As three years as the budget director, we
were appropriated one of the three years
and I think once since then. So in six
years, two actual budgets. Think about it.
You guys are all working off this money,
you know what I mean.

But I will also say that many of the
other objectives and goals that this organi-
zation, or at least a lot of members of this
organization, strongly support to-wit: the
New START Treaty. The dismantlement
of the stockpile, things like that. We only
got the New START Treaty through the
Senate in the end by signing in blood that
we were going to take care of the stock-
pile and the infrastructure, not because we
said we are definitely going to fund more
of that human capital stuff on the other
side. By the way the Congress itself, in the
end, as you know, doesn’t continue to sup-
port the money; and the Budget Control
Act like everything else I talked about this
morning put the lie to that.

When you want to actually get some-
thing done like this you have to work with
what you have. I think that just gets back
to what some people said earlier about the
absolute essential part of finding innova-
tive ways to get the work done, whether
it’s cooperatively with the private sector
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or with other countries and in particular
coming up with technological advances
that allow us to get it done differently
that’s less capital intensive.

Susan Burk: This is-
sue of the 800-pound
gorilla and this is an
interesting  discus-
sion. I think the is-
sue for people and

this is really for State
and DOE; For the

international community and some do-

mestic constituencies what they see is this
800-pound gorilla and they don’t see the
rest of it. I think there is more that could
be done, but are there resources or an ap-
petite for doing more with DOE? Maybe
working with states to get the word out on
what in fact these labs are doing because
when you go into these international ven-
ues, it’s like you're caught in a time warp,
back to the future and it’s 1985 again.
That's where the transparency informa-
tion and that sort of thing are so impor-
tant because as you say it a hundred times
eventually someone will get it. I'm just
wondering with all of this whether there’s
any kind of office at DOE or some re-
sources that are available to manage the
public face of this, get the word out about
what is being done and not being done
because the view outside I think is that it’s
weapons, weapons, weapons. And of
course when you see with the debates in
the Congress, it’s not unrealistic to think
they would reach that conclusion. How
can that narrative be countered?

Miller: We actually produce press releases
and give talks all the time. That removal
of HEU (highly enriched uranium) from
Vietnam that I mentioned this morning,
they put out all sorts of stuff on that. Who
picks it up? Isnt it much more interesting
to have story after story after story about
a nun who didnt get to the weapons at
Y-12? I'm just telling you what I see. Nu-
clear weapons are so damn sexy and every-
body wants to talk about that.

Here again T'll feel very liberated
about this. In the so-called non-pro com-
munity what we face, to get to your point
about funding for this program, here are
your options, you go to fund everything,
you have limited dollars, a lot of things
to do. Your limits are worse than you can
imagine. Got to get some things done be-
cause you've got to keep support on a lot
of places plus you've got actual imperatives
and an aging stockpile and an aging in-
frastructure. So you put forward a budget
proposal that says this big huge project
called MOX is sucking the life out of us.
Maybe we ought to rethink how we do
this. And what happened? We have been
excoriated all over the place.

The non-pro community, I think, has
tried it frankly between thinking well, it’s
about time and others saying what do you
mean youre walking away from the proj-
ect? It’s like any time when we talk about
being discreet or do this and that. There is
no model, obviously. But as soon as you
think you've got something good to show,
you're fighting a lot of beef.

When I was with my colleagues briefing
the House Arms Services Committee a
few weeks ago on the employment strate-
gy for the change in the nuclear approach,
it was vicious on a lot of sides with people
looking to either make the point of “why
are you spending any money on weap-
ons?” and people on the other side of that
were saying, “What do you mean you're
not spending more money on nuclear
weapons? How can you even think about
getting rid of even one of them?”

I¢’s so interesting. It’s a discussion that
the general public doesnt get involved in
at all. What I said this morning, does any-
body even really know that this is a huge
effort? I don’t know the answer to what
you're saying.

Friedt: Listening to Neile and she’s made
very good points. I have to say in my ca-
reer, certainly in the last four or five years,
I can’t think of a time that we've worked
more closely together. Certainly I have
with the Department of Energy. In certain
other administrations it was an out and

out combat. But we really do work very
closely together. For example on the B61
modernization, I went to several confer-
ences and discussions in Russia where the
Russians really grilled me; the question is
really more than just life extensions. State
immediately went to DOE, we worked
closely together on points to clarify the
USG position.

I can think of time after time that
we worked very closely together and
very collaboratively. Comprehensive Test
Ban Treaty (CTBT) is another issue, the
whole technical of the CTBT Organiza-
tion (CTBTO) and making sure that we
made progress toward the upcoming ex-
ercise in 2014. We work very closely to-
gether. As Neile pointed out, this whole
employment strategy, I've really seen it. I
thought it was a wonderful opportunity to
discuss it yesterday if we really had each
other’s back and explained it. But if you
look at the reaction on the Hill, there was
no good that could come out of it.

Miller: I just want to add one thing re-
lated to your question. Because our world
was kind of a world created on the fly,
which is to say we invented it as we went
along, the discipline required to bring a
project in at a reasonable cost is not some-
thing that is really engraved on the soul of
the people who work on weapons projects.
That’s understandable in many respects.
Pve said this to people a hundred times
over the last three years: for the duration
of the Cold War, the complex or the en-
terprise produced what needed to be pro-
duced when it needed to be produced. As
I said it invented things as it went along.

In the context of defense spending,
overall it did it for a drop in the bucket.
The nuclear defense was nothing com-
pared to what we've spent even certainly at
the height of the Cold War at the DOD.
But the Cold War ended quite a long time
ago and what this is often about nowadays
is not inventing nuclear science, it’s about
managing projects in a way that’s some-
what mundane but it’s got to be done. It’s
not anything that the weapons business is
used to doing.
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I wouldn’t sit here and argue to you
do we need every last dollar that we're
claiming we need for the B61 for example?
Maybe. That maybe if we ran it differently,
and maybe eventually we'll all decide that
even though we right now absolutely be-
lieve B61 refurbishment is critical to U.S.
defense and to defense policy, we may get
somewhere else if that proves to be too
expensive. For me, and that might be my
jaundiced view, I think that’s where actu-
ally the action is right now, trying to do
that better. And that will free up money.

Abramczyk: Have we discussed whats
going on at our treaty partners, how well
they've fared in meeting their commit-
ments and goals?

Friedt: Ah, I was waiting for that. It’s one
of the first questions I get on the Hill. It’s
mixed. You're referring to Russia, I take i,
first and foremost. We have some treaty
partners, Iran and NPT, that needless to
say is a complete disaster. But Russia, I
would say, it is a mixed record. The State
Department issues an annual compliance
report that was issued on July 9 and it’s
now on the website, if youd like to take
a look at it.

It says that the U.S. has complied
with all of our treaty obligations. Russia,
the Conventional Forces in Europe Treaty,
obviously not complying with it. There
are some problems with the Open Skies
Treaties. There are problems with a num-
ber of treaties as well. On the other hand,
they’re complying with the New START
Treaty, no problem there. We have issues
but it’s a bilateral treaty so we have imple-
mentation commissions where we meet
regularly as mandated by the treaty but

it’s also very good because there are things
that come up. Nothing is ever perfect. So
when we have questions about how we are
implementing the treaty, it gives us an op-
portunity to discuss it. And I think we do
that so well.

So is it perfect? No. Is it in our na-
tional security interest to continue to seek
treaties with Russia? I think absolutely,
without a question.

Fishbone: You mentioned the CTBT Or-
ganization. It’s always perplexed me that
in the absence of a concluded treaty there’s
still this organization in Vienna that appar-
ently functions quite well technically and
provides the information that the world
wants on this issue. Can you explain this
apparent contradiction of no treaty but a
very well-functioning organization?

Friedt: Its a very good question; it’s an
anomaly to be sure. When I started work
in the Arms Control Bureau last year, one
of the first things I had to sign in my ca-
pacity was a huge bill for the CTBTO and
I said, “Why am I signing away all this
money? We havent ratified this treaty.”
Well, lo and behold, I quickly learned
that the U.S. is largest contributor to the
CTBTO Prepcom. The U.S. paid its
contributions even during the previous
administration, which, as you probably
all know, adamantly opposed ratification
of the treaty. The previous administration
recognized the importance of building
out the monitoring regime. It’s now up to
85 complete and the Organization is still
bringing more monitoring stations online;
China just came back online.

And of course people in Congress also
are surprised sometimes when they hear,

but when you ask them does the United
States need to monitor nuclear explosions?
They say, of course, without question. Do
we have our own resources to monitor
nuclear testing? Well, yes, we do but isn
it better to have an international regime
where there are sites around the world that
can monitor and you have an international
organization that paid for this? Absolutely.
Cost-savings, there’s the whole working
together with bringing other countries
into the fold. It is an anomaly but it’s a
fortunate one. It demonstrates once again
why it is so important and why certainly
the United States and the other Annex II
countries that need to ratify the treaty for
it to actually come into full force. Unfor-
tunately two of the Annex II countries are
very troublesome, our North Korea and
Iranian partners. But nonetheless it is im-
portant and, as I mentioned this morning,
the United States certainly has a political
challenge ratifying CTBT, but that doesn’t
mean that other Annex II countries, the
countries that need to, the ones other than
DPRK and Iran, need to move forward.
China is one of them. It is important and
it is an anomaly and it’s a very good one.

Mangan: I¢’s time to close. Thank you la-
dies for coming and being so straight-for-
ward with regard to your answers. And the
rest of you, thanks for asking questions.
Thank you again. You did a nice job on
the plenary and you did a nice job here.
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ISD—NAC Paper

International Safeguards Challenges
International Safeguards/Nonproliferation and Arms Control Session at

the 54th INMM Annual Meeting, July 2013

James Larrimore, INMM International Safeguards Technical Division Chair Emeritus, and

Katherine Bachner, Brookhaven National Laboratory

At the 54™ Annual Meeting of the Institute of Nuclear Materi-
als Management (INMM) in Palm Desert, California, USA, in
July 2013, an informative session addressed the topic Interna-
tional Safeguards Challenges. The session included presentations
followed by a panel discussion by an illustrious set of current and
former government and International Atomic Energy Agency
(IAEA) officials: Olli Heinonen, former deputy director general
for safeguards at the IAEA; John Carlson, former head of the Aus-
tralian Safeguards and Nonproliferation Office (ASNO); J. Ste-
phen Adams of the U.S. Department of State; and Susan Burk,
formerly of the U.S. Department of State. James Larrimore,
International Safeguards Technical Division, and Corey Hin-
derstein, Nonproliferation and Arms Control Division, Nuclear
Threat Initiative, moderated the session.

The themes and questions that dominated the presentations
and the ensuing discussion addressed both the diplomacy and
safeguards spheres, ranging from the upcoming Nonprolifera-
tion Treaty (NPT) 2015 Review Conference policy challenges to
challenges in technical safeguards implementation and questions
regarding safeguards legal matters. The outcome of the panel
discussion indicated that both international safeguards and the
nonproliferation regime are encountering significant challenges
that need to be addressed, and that steps need to be taken if both
systems are to stay up to date with the times and overcome the
hurdles to treaty diplomacy and technical inspections existent and
looming on the horizon.

The audience was reminded that the NPT states the purpose
of safeguards is to verify fulfillment of obligations assumed under
the treaty, “...with a view to preventing diversion of nuclear energy from
peaceful uses to nuclear weapons...” To accomplish this objective
of prevention, timeliness is essential for the IAEA, meaning early
detection and providing timely warning if there are grounds for
concern. In resolving questions arising about a state’s actions in
regard to nuclear proliferation, cooperation with IAEA is key, not
only for addressing the international community’s concerns but
also for the state itself, as cooperation gives it the opportunity
to dispel suspicions. The repercussions of a weakened ability on
behalf of the IAEA to resolve questions about proliferation would
affect more entities than merely the inspected state and the IAEA,
by impacting other states and international organizations also.

There was much discussion of the role of the IAEA in veri-
fying that states are meeting their nonproliferation obligations

under the NPT. Panelists emphasized the essential function of
NPT safeguards in providing assurance to other states about ob-
servance of the NPT peaceful use commitment. Safeguards are
not a zero sum game; safeguards are not about the IAEA versus
the state, but about the commitments given under the NPT to
the NPT membership (which is almost the entire international
community). It was emphasized that safeguards have an essential
confidence-building function, in addition to being key in detect-
ing diversion of nuclear material. The IAEA safeguards system
has to be able to provide confidence in the strictly peaceful nature
of a state’s nuclear program. If safeguards are interpreted in too
legalistic a fashion by a state, confidence building will not occur.
A failure of the safeguards system due to unnecessary legalistic
quagmires would lead to loss of confidence in the safeguards system.

Regarding resolving questions of noncompliance, the ques-
tion of an enforcement mechanism was at the fore. The panel
entertained a lengthy discussion of the role of the IAEA and the
standard of proof required for action in sending a report of non-
compliance to the Security Council. The issue of enforcement
continues to be a key challenge to the NPT and the IAEA, but
responsible reporting and implementation of safeguards can act
as a preventative measure both by deterring noncompliance and
also by allowing states the opportunity to demonstrate their good
standing and transparency.

The panel and participants discussed the need to improve
the IAEA’s capabilities to look for undeclared activities. The panel
underscored that safeguards on the front end of the fuel cycle
are important in early detection of proliferation. It was pointed
out that past proliferators had imported yellowcake and experi-
mented with uranium conversion without reporting to the IAEA
as required under the terms of their safeguards agreement.

One of the discussion topics was the use of “special inspec-
tions.” The IAEA has used the special inspection provisions of
comprehensive safeguards agreements (CSAs) only twice and as
a result there seems to be considerable reluctance to use this im-
portant mechanism. Special inspections could function as a very
useful tool in the inspection toolbox that could work to help the
IAEA make more comprehensive and more precise determina-
tions regarding a state’s nuclear program. A general consensus
prevailed that if use of special inspections where required came to
be considered the norm, it would enhance the safeguards system
significantly.
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The possible military dimension (PMD) to Iran’s nuclear
program was a topic that was present during many discussions
at the INMM meeting. During this session, panelists discussed
what impact Iran’s ratification of the Additional Protocol to its
CSA could have on the ability of the IAEA to resolve the PMD
question. Panelists were asked if a hypothetical ratification of
the Additional Protocol (AP) to its CSA by Iran would result in
resolution of the PMD question. It was noted that the politi-
cization of the AP increases the complexity surrounding such a
scenario. Panelists considered that ratifying the AP would be an
important first step, but not in and of itself sufficient to resolve
the PMD issue.

The panel experts discussed how IAEA reporting on safe-
guards could be improved. It was noted that the IAEA’s reports
often present findings and conclusions, but leave out details re-
garding how those conclusions were reached. Transparency was
mentioned as a key element, but the participants noted that
balancing transparency with confidentiality would be essential.
One method would be to revitalize the annual Safeguards Imple-
mentation Report (SIR). Another path forward mentioned by
the panel was to create a Wikipedia-type platform for country-
specific information, so that it would be possible for States and
interested parties to have access to comprehensive histories and
facts regarding a country’s nuclear program.

Regarding the current IAEA effort to evolve safeguards with
the state-level concept (SLC), in order to increase effectiveness
and efficiency of international nuclear safeguards through more
targeted activities, panelists supported the SLC but noted that
there would be a continued need for effective facility safeguards
in the SLCs state-level approach, in order to ensure the contin-
ued efficacy of the safeguards system.

Another key challenge to safeguards noted by panelists is the
fact that much of the current expert workforce will be retiring in the
near future, and there is an attrition of knowledge that will likely
occur with the retiring of that expertise.

The NPT is one of the key tools in the nonproliferation
toolbox, and was at the center of much of the discussion, both
on upcoming meetings and regarding enforcement. The upcoming
2015 Review Conference (RevCon) to the NPT will face several
challenges, which impact both international nuclear nonprolif-
eration broadly as well as, potentially, safeguards and IAEA work
specifically. Of the multitude of challenges, the foremost include
serious, unresolved instances of noncompliance, the burden on
the NPT nuclear-weapons states (NWSs) to produce evidence of

complying with Article VI (disarmament), engaging with mem-
bers of the Non-Aligned Movement (NAM) and other develop-
ing countries in a dynamic and useful manner, and the impact
of the uncertainty surrounding the long-planned conference on
a Middle East Weapon of Mass Destruction Free Zone (MEW-
MDFZ). The conclusion of the panel was that the NPT parties,
as a group, have an important role to play in promoting compli-
ance with the Treaty, and that sustained, substantive engagement
between NWS and NNWS (non-nuclear weapon states), and de-
veloped and developing countries will support collective efforts to
strengthen the NPT regime.

From the presentations and panel discussion at this session
on ‘International Safeguards Challenges,” the following conclu-
sions can be drawn. Nonproliferation in all states must be robust.
In order to achieve this, foundational elements such as Compre-
hensive Safeguards Agreements (CSAs), the IAEA Statute, and
the NPT must take priority. The detection and determination
of noncompliance is only the first step. The course of action for
such an instance must be defined. The methods used to commu-
nicate findings and the significance of findings of the IAEA must
be scrutinized and updated where necessary. Unique situations
within the regime must be balanced with challenges to the overall
system of safeguards. While governments and international or-
ganizations will have the leading role in utilizing core tools to
respond to nonproliferation challenges, this session showed that
the many knowledgeable experts in the field from academia and
think tanks can also bring critical ideas to the table.

Notes
The papers presented were JAEA Safeguards—Evolving its 40-Year
Old Obligations to Meet Todays Verification Undertakings, Olli
Heinonen; The IAEA Safeguards Function—Responsibilities under
safeguards agreements, the NPT and the Statute, John Carlson and
Andreas Persbo; Enbancing the Effectiveness of the International
Atomic Energy Agencys Safeguards System, Adam M. Scheinman,
Dunbar Lockwood, Mark W. Goodman, and J. Stephen Adams;
and Challenges to the 2015 NPT Review Conference, Susan Burk
and Katherine Bachner.

These papers are available for download at www.inmm.org/
fall2013.

The authors would like to acknowledge the contributions of
Olli Heinonen, John Carlson, and Susan Burk to the preparation
of this report.
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Multispectral Active Neutron Interrogation Analysis

Jason M. Lewis, Dominik Rdtz, and Kelly A. Jordan
University of Florida, Nuclear Engineering, Gainesville, Florida USA

Abstract

The non-destructive assay (NDA) of spent nuclear fuel is an in-
creasingly important research area due to the need in internation-
al safeguards for a direct and independent method of determining
plutonium mass in spent fuel. A new method has been developed
that iteratively determines the isotopic masses of fissionable iso-
topes in a fuel sample from the fission rates induced in the fuel
sample at different interrogating neutron energies using readily
available neutron generators and neutron sources. This method,
called MANIA (Multispectral Active Neutron Interrogation
Analysis), uses the fission rates from the active neutron interroga-
tion in a system of linear equations that is solved using a convex
optimization algorithm that allows for a variety of constraints to
be placed on the sought after solution. To compensate for the ef-
fects of self-shielding, iteration occurs between the measured fis-
sion rates and the simulated fission rates from an MCNP model
of the irradiation setup. This method has been tested with syn-
thetic fission rates generated in MCNP for a variety of sample ge-
ometries, dimensions, and isotopic compositions; and converges
to the correct isotopic composition.

Introduction

The increased availability of compact neutron generators al-
lows for the investigation of an NDA technique that leverages
the energy-dependence of microscopic fission cross-sections to
quantitatively estimate isotopic masses. This active neutron inter-
rogation technique, called MANIA (Multispectral Active Neu-
tron Interrogation Analysis), involves irradiating a fuel sample at
several different neutron energies and using the resulting induced
fission rates in a system of linear equations that can be solved for
the isotopic composition. The different fission cross-sections give
a unique fission rate for a specific isotopic composition and inci-
dent neutron energy. The following work shows the details of the
numerical algorithm used to determine the isotopic composition
from measured fission rates. This method is unique because it
determines the composition from the fission rates induced at dif-
ferent interrogating neutron energies. It assumes induced fission
rates can be measured from any choice of techniques, including
measurements of delayed gammas or neutrons.! In this context, it
augments other existing work.?

Theoretical Model and Solution Algorithm
This numerical algorithm involves using the fission rates pro-
duced by irradiating a fuel sample at several different neutron
energies using neutron generators, solid neutron sources, or a re-
search reactor in a system of linear equations that can be solved
for the isotopic composition. The second part of this algorithm
will strive to overcome the challenge of the complicated effects
of neutron self-shielding by comparing measured fission rates to
results from a simulation and iterating until they converge.

Basis for the Numerical Algorithm

The basis of the numerical algorithm for using fission rates to
determine isotopic composition is from time spectral analysis
of spent fuel using a lead slowing down spectrometer (LSDS).
Briefly, the LSDS technique takes advantage of the linear cor-
relation between neutron energy (between 10keV and 1eV) and
slowing down time (few ps to 1000ps) of a pulse of high-energy
neutrons in a large volume of lead. During this time, spent fuel
and fission chambers with the fissile isotopes of interest are ir-
radiated by a known energy of neutrons, which sets up a time
spectral correlation between the fission neutron signal generated
by the isotopic composition in the fuel sample and the signals
generated in the fission chambers related by the amount of mass
of each isotope. The composition can be determined to find the
best fit for the combinations of fission chamber signals to equal
the spent fuel signal.> MANIA will use a similar method to de-
termine the isotopic composition of each fissionable component
from a combined fission rate signal produced at varying neutron
interrogation energies.

This new method improves upon the LSDS technique by ac-
curately accounting for the self-shielding in the fuel sample, using
relatively small neutron generators instead of approximately 35
tons of lead and a linear accelerator to induce fission, and relies
on higher energy incident neutron nuclear data that is typically
more accurate than the resonance region data. The different fis-
sion cross-sections give a unique fission rate for a specific isotopic
composition and incident neutron energy. Figure 1 shows the
variation in fission cross-section over a range of energy for three
common isotopes in spent fuel.

Measuring the fission rate (F) at different neutron energies
leads to a system of linear equations in the form of (1) that can be
solved as an inverse problem for the unknown masses (N) of the
fissionable materials because the total fission rate of an unknown
sample is expected to be a linear combination of the isotopic.
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Figure 1. Comparison of the fission cross-section for 2*°U, 28U, and
Py from 200keV to 15 MeV

Figure 2. Ilteration diagram for using an MCNP model to compensate
for the effects of self-shield on the overall fission rate in a sample
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In this system the number of equations i is determined by
the different neutron energy irradiations and the fissionable iso-
topes determine the number of unknowns j. A is a matrix of mi-
croscopic cross-sections with i being the ith energy and j is the jch
fissile isotope and each row is multiplied by the flux, @i creating
Macroscopic cross-sections.

Solving the inverse problem for N has several significant
challenges. Simply inverting the A matrix and multiplying will
not work due to the ill-conditioned nature of the A matrix that
causes small errors in values in the F vector to be greatly magni-
fied. Also, once self-shielding becomes significant, the flux varies
throughout the sample and therefore this simple relation no lon-
ger produces accurate results. Finally, neutron multiplication in
the sample is not accounted for. The solutions for these issues are
addressed in the following sections.

Convex Optimization to Solve System of Linear Equations
There are several excellent methods for solving the basic inverse
problem. A convex optimization numerical algorithm* is chosen
to solve Equation 1 by modeling it as Equation 2. This algorithm
allows for constraints to be placed on the answer sought and cal-
culates the least squares fit of the resulting vector.’

Minimize|| AN — F||,
2)

This optimization method reduces the effect that small er-
rors on A have on the resulting solution vector. It also has the
ability to solve for a least squares solution to A when both N
and F are known. This benefit becomes important in the next
section where an iteration method is used and the A matrix is
an unknown.

Guess Fission Rates Check for
Isotopic from MCNP = Fission Rate
Composition Model Convergence

Calculate
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Iterative Method with MCNP Model to Compensate for
Self-Shielding
Self-shielding by the fuel during irradiations causes large errors
in similar methods and it is difficult to create analytical expres-
sions for this effect. To account for the effects of self-shielding
on the measured fission rate an MCNP model of the irradiation
geometry and materials is created and used to produce simulated
fission rates for comparison. MCNP allows three dimensional
modeling of the actual experimental setup including the neutron
source and interrogated sample. It is able to accurately determine
fission rates induced in a sample and includes the effects of self-
shielding.®

An iterative process shown in Figure 2 is used with an initial
guess for the isotopic composition of the unknown sample. This
model assumes that the self-shielding effects lead to a lower effec-
tive fission cross-section for each isotope at each energy.

The initial guess of the isotopic composition is used in the
MCNP model of the irradiation geometry for the unknown sam-
ple to determine the expected fission rates for that composition.
The simulated fission rates are compared to the measured fission
rates and if they have converged the correct composition has been
determined. If convergence has not occurred, the isotopic com-
position and fission rates from the MCNP simulation is mod-
eled as a convex optimization problem and equation (2) is used
determine a least squares solution for the effective cross-sections
matrix (A) of the isotopes at each irradiation energy level with
constraints (3).

A>00,(Apea —A) >0 5

The constraints are set so that the effective cross-sections are
greater than zero and are less than the actual cross-sections for
each material and each irradiation energy. The second constraint
makes the assumption that the self-shielding of the neutron flux
leads to a reduction in the overall fission cross-section in the ma-
terial for each isotope.
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Table I. Different geometries and dimensions tested with given

isotopic composition and irradiation energies

Shape Dim | (cm) Dim 2 (cm) Source Loc. Isotope wlo Energy

Cylinder H=9,D=1.5 H=9,D=4 ltoH Y, 70% 2.5 MeV

Plate 9Ix9%1.5 IxIx4 ! Large Surface U 5% 14 MeV
Cubic Shell 9x9x9,T=1.5 9x9Ix9, T=4 Center Shell Pu 25% AmLi Spect

Now that the effective cross-sections for the MCNP model
are known, (2) is used again but with the fission rates of the un-
known sample and the calculated effective cross-sections to obtain
a new guess for the isotopic composition (N). These constraints
for this convex problem are set so that each isotopic fraction (w}.)
is > 0 and the sum of the isotopic fractions is equal to unity.
The new isotopic fractions are used in the MCNP simulation
to produce simulated fission rates and convergence is checked.
This iterative process is continued until the unknown fission rates
converge to the simulated. This iterative method is an innovative
solution to the unique and significant problem of neutron self-
shielding during active interrogation of spent fuel.

Accounting for Neutron Multiplication Using the MCNP
Model During Iteration

Equation 1 does not take into account the additional fission rate
generated by the fission neutrons created from the incident flux.
Experimentally measured fission rate values will include this
additional fission rate and therefore a correction factor for the
multiplication of neutrons is determined to utilize this model.
MCNTP has the capability of running a simulation without fis-
sion neutrons using the NONU card. During the iteration two
MCNP simulations are executed, one to determine an expected
fission rate with multiplication from fission neutrons (F) and one
without fission multiplication (F
of the fission rates generated by this is a subcritical multiplication

) at each energy. The ratio

factor (m) of the sample with respect to each different interroga-
tion source energy.

F

— - m
Fyonu

(4)
There is a unique m at each of the irradiation energies. The

unknown fission rates are multiplied by m and the minimization
equation becomes (5) when solving for N.

1
Minimize|| AN — —F||,
m

®)

Testing and Results

A Python script was created to automate the iteration process
and perform all of the necessary calculations. Initial testing of
this model and iteration scheme consisted of an MCNP model
of an isotropic point source irradiating a fuel sample. To test the
robustness of this algorithm several different fuel sample geome-
tries, starting conditions, and isotopic compositions are explored.

Three Isotopes with Varying Geometry

To initially test the algorithm, different geometries and dimen-
sions with the isotopic composition and irradiation energies all
shown in Table 1 were selected. The isotopic composition was
chosen so that convergence of the weight percent of each isotope
would be easily distinguishable. The irradiation energies were
chosen as characteristic neutron energies produced by neutron
generators and a well characterized spectrum of energy.” The fis-
sion rate in each geometry was calculated with the MCNP model
for each irradiation energy and used as the ‘unknown sample fis-
sion rates’ input for the iteration algorithm. Due to self-shielding
effects, the initial guess at isotopic composition using known fis-
sion cross-sections for each isotope at each energy was not accu-
rate and so the iteration process was required. Ten iterations for
each variation were completed to allow comparisons between the
final results.

Results for each of these trials are shown in Figures 3, 4, and
5. Each figure shows the relative error of the guessed isotopic on
the top and the weight percent of each isotope on the bottom per
interaction. All trials were able to converge close to the correct
answer. Only the #°U isotope of the thick cylinder was not within
2% relative error after 10 iterations, however; five additional it-
erations did reduce it to < 1 percent.

Each trial required less than ten minutes to complete on a
standard Intel i5 dual core processor with the vast majority of
the time being spend on the MCNP simulation. The initial iso-
topic composition guess was determined using Equation 2 with
the ENDF VII fission cross-section values for each isotope at each
energy and the “unknown fission” rates. This also shows that the
initial guess for the isotopic composition is quite inaccurate. To
further prove the robustness of this algorithm a trial was run for
each geometry with dimension 1 for a purposefully bad initial
guess. Figures 6 and 7 show these results. The algorithm was able
to overcome the poor guess and still find the correct isotopic
composition.
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Figure 3. Cylinder results for both dimensions more than ten iterations
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Figure 4. Plate results for both dimensions more than ten iterations
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Figure 5. Cubic shell results for both dimensions more than ten iterations
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Figure 6. Cylinder and plate geometry with purposefully bad initial isotopic composition guess more than ten iterations
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Figure 8. Results of fissionable isotopes as oxides and gadolinium
added
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The success of this initial test shows the potential of this
algorithm to overcome the problems caused by the self-shielding
of the neutron flux because it was able to determine the isotopic
composition of an irradiated sample with various geometry,
dimensions, and starting conditions without any derived self-
shielding factor.

More Complex Material Composition and Neutron
Absorber

The previous results show the robustness of the algorithm for
various geometries and dimensions, however; the material com-
position was simplified. Oxides are the most common form for
the three isotopes and so the algorithm was modified to be able
to calculate the weight percent of the fissionable isotopes in ox-
ide form. Additionally, Gadolinium (Gd) was added to show the
ability of the algorithm to overcome the effects of a strong neu-
tron absorber. Table 2 shows the isotopic composition and ir-
radiation energies. The cylinder geometry with dimension 1 was

chosen because it is the most realistic geometry with dimensions
similar to a fuel pin. Figure 8 shows the results of the trial. Twice
as many iterations were required for the relative error of all iso-
topes to be < 2 percent.

Table 2. Isotopic composition and irradiation energies for oxides and
neutron absorber

Isotope wlo Energy
U0, 65% 2.5 MeV
U0, 5% 14 MeV
PuO, 20% AmLi Spect

These results show the ability of the algorithm to handle fis-
sionable materials, neutron absorbers, and neutron transparent
materials. It also shows that the increased complexity did increase
the required number of iterations for a converging solution.
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Constant Error on Fission Rate

To test the sensitivity of the isotopic composition calculated by
the iterative method, a uniform error on the input fission rates in
the range of 0.1percent - 3.0 percent was applied. These results,
Figure 9, show that as uniform error on the fission rates increases,
the absolute error on each of the calculated output weight per-
centages rises at a predictable rate. The slope of the lines is repre-
sentative of a linear sensitivity coefficient between the inputs (fis-
sion rates) and outputs (isotopic composition) for uniform input
error. The prediction of 2°U is the most sensitive to errors in the
input fission rate, with a sensitivity coefficient of nearly unity.
Future work will examine the effect of non-uniform uncertainties
(assuming that each active measurement does not have the same
uncertainty) to continue to test the feasibility of this method with
different measurement error scenarios.

Figure 9. The effect that positive uniform error on the fission rates has
on the calculated isotopic composition after ten iterations
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Conclusion

This iterative algorithm has been able to determine the isotopic
composition of a homogenous sample of fissionable materials
in various geometric shapes and dimensions using a model that
takes into account the effects of neutron multiplication and self-
shielding. The inputs to the algorithm are induced fission rates
at various neutron energies, interrogation geometry, and list of
fissionable isotopes. The ability to overcome self-shielding effects
without a derived term is significant. Additional simulated testing
will consist of additional isotopes, realistic spent fuel composi-
tions, and non-homogenous samples.

This method will be experimentally verified by irradiating a
well characterized fuel sample in different neutron spectra using
D-D and D-T neutron generators. Additionally, advanced fission
rate measuring techniques and a novel He-4 neutron detection
system will be used to accurately measure fission rates in the pres-
ence of the large passive signal characteristic to spent fuel.
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Abstract

The current very limited supply of *He is attributed to a lack of
tritium production for the nuclear weapons complex along with a
significantly increased demand for the gas in various neutron de-
tection applications. Circa 2000 more than 200,000, liters (stan-
dard temperature and pressure) were in the *He stockpile, but
today less than 45,000 liters remain, and the U.S. Department
of Energy (DOE) is rationing the supply to only 8,000 liters per
year. A number of research efforts have been conducted to deter-
mine if existing materials could serve as an adequate substitute
for *He and additional efforts have also evaluated new materials
that might serve adequately as replacements. Regardless of the
effort, each study almost always focuses solely on “simple” de-
tection cases where the overall system efficiency for one specific
source (e.g., *Cf) is the only concern (e.g., handheld devices,
backpack units, and portal monitoring systems). In these cases,
inserting additional detectors and/or materials can address the
issue of cumulative counts, because the spectral response is es-
sentially irrelevant. However, in many applications such as for
safeguards, nonproliferation efforts, and materials control and
accountability (MC&A) programs, including fissile material as-
sessments for plutonium and actinides, measurements are often
calibrated to responses in a *He proportional counter. In these
cases, a mismatch in the neutron response function can produce
serious quantification errors and potentially dire consequences.
The application of a simple detector addition approach in these
instances is neither appropriate nor possible due to influences re-
sulting from the complex nature of neutron scattering in mod-
erators, cross-sections, gas pressures, geometries and structural
interference. These more challenging circumstances require that
a detailed computational transport analysis be performed for each
specific application. A leveraged approach using computational
adjoint transport, validated by forward transport and Monte Car-
lo computations and laboratory measurements can address these
complex scenarios. This paper will present novel designs that are
spectrally matched to a baseline *He detector that can directly
serve as a “plug-in” replacement with equivalent system efficiency.

Introduction
Neutron radiation detectors are an integral part of the U.S. De-
partment of Homeland Security (DHS) efforts to detect the il-

licit trafficking of radioactive or special nuclear materials into the
U.S. In the past decade, the DHS has deployed a vast network
of radiation detection systems at key positions to prevent or to
minimize the risk associated with the malevolent use of these ma-
terials. Many neutron detection systems have been equipped with
SHe because of its highly desirable physical and nuclear prop-
erties. However, a dramatic increase in demand and dwindling
supply, combined with a lack of oversight for the existing *He
stockpile has produced a critical shortage of this gas which has
virtually eliminated its viability for detector applications.! Al-
though a number of research efforts have been undertaken to
develop suitable replacements, none of these efforts are attempt-
ing to closely match the *He detector response across different
neutron energy spectra, which is critical for certain nonprolifera-
tion programs and special nuclear material (SNM) assessments.
Therefore, the objective of our research was to produce several
spectrally matched and validated equivalent neutron detectors for
the direct replacement of *He when a spectral match is important.

Prior to developing any actual designs, the fidelity of our com-
putational approach was validated by executing radiation transport
models for existing BF3 and *He tubes and then comparing the re-
sults of these models to laboratory measurements conducted with
these exact detectors. Both tubes were 19.6 cm in height, with a
1-inch diameter, and operated at 1 and 4 atm pressure respectively.
The models were processed using a combination of forward Monte
Carlo and forward and adjoint 3-D discrete ordinates (S, ) trans-
port methods. The computer codes MCNP5 and PENTRAN were
used for all calculations with the Evaluated Nuclear Data Files Ver-
sion 7 (ENDEF/B-VII) continuous-energy neutron cross-sections
(MCNP5) and multi-group cross-sections derived from the BU-
GLE-96 library by the GMIX utility (PENTRAN).>? The multi-
group energy structure of the BUGLE-96 library is shown in Table 1.

Once the computational methods were validated, six distinct
plug-in *He replacement models were developed via a computa-
tional adjoint S, approach. These designs, which match the neu-
tron spectral importance and reaction rate of a 1-inch diameter
SHe tube with an active length of 10 cm at 4 atm, are shown in
Table 2 and are composed of singular and dual detector configu-
rations utilizing BF3 gas, '°B lining, and/or ’B-loaded polyvinyl
toluene (PVT).* Only Designs 1 and 3 will be discussed further
