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PROCEEDINGS

(8:45 a.m.)

MR. RAKOVAN: Good morning everyone. |1
got a little bit of reaction there. My name is
Lance Rakovan. | am a communications specialist at
the Nuclear Regulatory Commission and it"s my
pleasure to facilitate this two-day workshop on
cesium chloride. The main focus of the meeting, of
course, 1s to have some discussions about the issue
at hand. But before we start those discussions,
there®s a few presentations that we"d like to have,
just to give a little bit of background on the
subject.

Please note that we"ve extended the
comment period for written comments from September
30th to October 15th. The extension was published
in the Federal Register last week. Copies of this
Federal Register notice are also available outside
on the registration table.

As | said, we"re going to start the
workshop with a few formal presentations. Following
the presentations, we"ll proceed to the roundtable
discussions after a short break. We should be
starting with the discussions around 10:15, 10:30,
following Commission Lyons®™ address to the workshop.
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Again, at the registration table we had
copies of the Federal Register notice and the
agenda. There was also some copies of other
materials, and a feedback form that you can fill out
for us on our public meetings, iIf you"ll just take a
moment and fill that out today, or you can do it
afterwards and drop it in the mail. It"1l get to
us, there"s no postage necessary, and that gives us
an idea of how we can improve these workshops.

So if you could take a moment to do
that, that would be a great help to us. |If there"s
not copies of all the presentations that you"ll be
seeing today, we plan to post them on the Cesium
Chloride Workshop Web site following the meeting, so
that you"ll be able to see them after the workshop.

111 be back again before we start the
panel discussions, just to go over some ground rules
and such, but at this point, the agenda for the
morning, like 1 said, has some presentations, so I™m
going to turn things over to Rob Lewis. Rob.

MR. LEWIS: Good morning everybody.

It"s always nice to have a big neutral zone between
the speaker and the audience. 1™m Robert Lewis.
I*m the NRC"s Director of the Division of Material
Safety and State Agreements. Together with the
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Office of Nuclear Security and Incident Response,
we"re hosting this workshop. And welcome. It"s
NRC"s Workshop on Security and Continued Use of
Cesium Chloride Sources.

Now we do view those as two discrete
topics as you"ll see iIn the agenda, cause 1 think
continued use or phaseout, or alternative
technologies need to be considered, together with
additional security measures that might be
complementary or achieve the same end objective.

Thank you, first of all, from NRC, for
preparing for this workshop and for your
participation in this workshop, especially those
roundtable participants and those that have traveled
some distance, including international travelers.

We have collected here today, I think a
wide-ranging set of expertise, and participants that
can speak authoritatively on cesium chloride, its
uses, and the iImpacts of any changes to its uses.

We have people from industry, the
source-manufacturing industry, device manufacturing
industry, the medical industry, including doctors
and administrators of hospitals, research
facilities, calibration licensees. We have
representatives from government, from Federal
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Government as well as state government. Several
different agencies across the Federal Government are
working on cesium chloride issues.

We have representatives form
nongovernment organizations, and 1 particularly want
to thank the National Academies for being here
today. Much of what we"re doing here today is
resulting from recommendations they made in a report
earlier this year.

And we have 1 think also some
international participants. So thank you, again,
for traveling so far, and for your iInterest in this
topic, and congressional staff interest as well.

The participation reflects the
importance of this subject. If not approached
properly, I firmly believe that this activity has
the potential to impact the lives of patients in
hospitals, and also the way we do business in
research, in calibration.

I would like to use my time to talk
about NRC would like to accomplish from this two-day
workshop, and also describe a little bit about how
we got to this point.

In terms of what NRC would like to
accomplish, this i1s a workshop, 1t"s not a seminar
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or a conference where we just have speakers come, a
procession of speakers, very informative maybe, but
this is a workshop where we are depending upon
active participation to get views.

I think, as |1 mentioned earlier, this
audience is very unique, and probably never been
assembled before--the expertise and knowledge of the
uses of cesium chloride that i1s In this room right
now. And your participation of course is essential
in all of the topical areas. We want to
specifically hear what you perceive to be the
impacts of phasing our cesium and replacing it iIn
the future, for future devices, but also phasing out
cesium chloride and its use for existing devices and
replacing those devices with alternatives, be they
different sources, different types of source such as
cobalt, different form, chemical forms of cesium or
different technologies such as x-ray.

We also want to brainstorm alternatives
on security of cesium chloride. We have increased
security of these sources iIn their settings, quite a
bit in the last several years, and we"re at a point
where we have a great deal of experience in what the
security has done, and it"s time to reflect, 1
think, upon how to iImprove that, perhaps as an
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alternative to replacing the existing sources.

It"s also fair game to say that the
security that we have is adequate. So if that"s
your opinion, let us hear that.

Now as the regulator, we don"t have all
the answers here. We have been charged, 1 think,
with looking into alternatives as a regulatory
action, but we don"t have the experience iIn the use
of the material or the experience as licensees, or
even as members of the public, that is necessary to
bear upon what would be the impacts of phasing out
such long-standing successful devices that have real
impacts upon people®s health and safety, and
research, and the value of research.

No one group has those answers. In
preparing for this workshop, we"ve talked to many of
you individually, and I guess | would characterize
those discussions as everybody has their own little
anecdotes about whether x-rays or cesium chloride 1is
better, better iIn a business sense, better iIn a
technological sense. You know, all kinds of
anecdotes. Anecdotes about research that had been
done several years ago to replace them, and whatever
happened to that research.

What we need, though, for regulatory
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decisions 1s not anecdotes but a collective
consensus of the impacts. Regulatory impacts to
safety, to security, and to cost, and to the
environment.

Let me turn, briefly, now, to how we got
to this point.

Cesium chloride is of course a salt.
It"s a powdery salt that is compressed and formed
into sealed sources, and used In large-curie
quantities, primarily in blood and research
irradiators, also calibration irradiators throughout
the world.

There 1s one manufacturer currently of
cesium chloride in Russia, and it produces the
world®s supply, and then the sources are then sent,
manufactured and sent to device manufacturers of
various types.

There"s three main vendors of the
irradiators in the U.S., but again, it is used
worldwide. Cesium chloride is a highly-dispersible
salt and 1t"s very soluble. So in a lot of ways,
even putting security aside, it"s not an ideal
material to make sources from, and, in fact, there
have been, over the years, many studies on replacing
cesium chloride, especially after the incident iIn
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Goatrana, Brazil, in the late "80s, when a cesium
chloride source was taken apart by some local people
and some very serious health effects occurred.

That really started the IAEA down the
road of looking at source safety and security, and
of course then we had the terrorism attacks of 2001,
which put additional focus on the security aspect.

That all resulted in development of the
Code of Conduct for sources, and the NRC has used
the Code of Conduct with the rest of the U.S.
Government to establish levels of security which
need increased controls.

The i1ncreased controls orders were
issued in 2005 to all the NRC licensees and to the
Agreement State licensees around the country for
large-curie quantities of cesium chloride. So blood
irradiators and research i1rradiators essentially all
got the iIncreased controls requirements.

Those have substantially increased
security of the material, looking mainly at the
facility aspects and the personnel that use the
material, and providing security features to ensure
that the material is used properly and accounted
for.

Cesium chloride is, as | said, a part of
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the Code of Conduct and i1t"s one of the many
nuclides listed in the Code of Conduct. The Code of
Conduct and source security measures were developed
using a public health and safety perspective from
the point of view of avoiding prompt fatalities from
radiation injury.

So cesium chloride, in a way, Is treated
like all other nuclides on that framework. There
are those who believe that cesium chloride, because
of its dispersibility and solubility, deserve
additional treatment, additional treatment from a
security perspective, not necessarily because a
certain curie amount could result in some kind of
fatalities from radiation industry but from costs of
cleanup, or contamination spreading. And socio-
economic issues associated with any terrorist using
cesium chloride.

The chemical form of the material being
very soluble and dispersible, in those people®s
minds, puts i1t on a different frame of reference
than the traditional frame of reference in the Code
of Conduct.

So that"s kind of why we"re here today,
asking whether the increased controls which do
provide security in the frame of reference of
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safety, health and safety and prompt fatalities,
also provide adequate security from the
dispersibility aspect.

And the Energy Policy Act of 2005
established several activities to look at that very
issue. The first is the task force. It"s called
the Energy Policy Act Task Force, which we*ll hear
about. One of the co-chairs of a working group of
that task force, John Jankovich, is going to do a
presentation on their study.

Basically the task force owed a report
to Congress in 2006, produced that report which
said, essentially, that cesium chloride needs an
additional look.

The National Research Council of the
National Academies was also chartered by the 2005
Energy Policy Act to produce a study on alternative
technologies to radiation sources. They did produce
that study earlier this year, and Dr. Kevin Crowley
from the National Academies is here, and iIs the next
speaker, actually, to talk about what they found.

In their study, they zeroed in a lot on
cesium chloride, and in a lot of ways, their
recommendations in their study iIs consistent with
the findings of the Energy Policy Act Task Force,
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which I neglected to mention, the Energy Policy Act
Task Force is made up of 14 different federal
agencies, plus two state organizations.

More recently, in the last year, the
Department of Energy, and the Department of Homeland
Security, In cooperation with the NRC, has started a
project to look at a hardening existing cesium
chloride irradiators around the country. We issued
a regulatory information summary, announcing that
project. We have members of the National Nuclear
Security Administration which is part of DOE here
today, and also the Domestic Nuclear Detection
Office, which is part of DHS, here today, to talk
about those studies.

IT anybody"s iInterested, 1 can identify
the contacts to you. Those studies, as | said, the
increased controls are focused more on the facility
and the users. The hardening efforts by those two
agencies are focused on hardening the actual devices
to prevent a delay in the amount of time i1t takes to
remove the sources from those devices.

And we are all working together as a
federal agency, in the last year, more so than ever.

Let me conclude by quickly mentioning
how we"re going to go about moving forward.
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We have taken several actions at NRC.

We have accelerated our inspections of the cesium
chloride blood irradiators at hospitals. We expect
to conclude all of our initial iIncreased controls
inspections at our licensees this month.

We have visited all the vendors at their
sites and talked to them about how they have
considered, In the past, alternatives to cesium
chloride sources, whether i1t"s a ceramic form or
glass form, and if a source was produced, would it
fit, would i1t physically fit in their device? Could
it easily be replaced? Those kinds of questions.

Those vendors are here today, so we"ve
kind of seeded the ideas with them of what we"re
looking for in the workshop, and I hope they"llI
participate in the workshop today.

The Energy Policy Act Task Force, Cesium
Chloride Working Group, is delivering their product
to the task force this week, and the task force will
then take that product and the task force owes a
report to Congress in 2010, but having the Working
Group product, if the task force were to endorse it,
the NRC would take the recommendations from that
Task Force Working Group and bring those up to the
Commission where any policy issues were highlighted.
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The irradiator-hardening effort started
in ernest in the last month or so, and we"ll be
working together with NMSA and DNDO to go out to the
sites and to implement hardening efforts on the
irradiators. In conjunction with those hardening of
irradiators, which is no cost to the industry, by
the way, it"s all paid by the Government--in
addition to the hardening efforts, while the NMSA
and DNDO people are on site, they are offering
security-assist visits, where some security experts
can provide advice on how to improve security.

Many, many different angles.

One thing about this materials industry
that"s different from maybe the reactor industry is
the amount of communication between licensees is
very limited.

So the reactor industry, 1 think they
all line up behind how to do security, and materials
industry, it"s not conducive to that, first of all,
because of the disparate types of activities that
occur.

But even among hospitals in a particular
city, it may not be communicating how to do
radioactive material security. Maybe they
communicate neonatal security, or something. But we
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have to do some iInternational outreach, going
forward, as well. As | said, there"s one producer
of this material for the Free World, and that
producer, any impacts, anything that we do in the
U.S.--we have a session about this tomorrow--we
certainly don®"t want to inadvertently cause security
to be decreased by--for example, when teletherapy
units iIn the U.S. became no longer economical to use
in the U.S. for medical purposes, teletherapy units
were shipped to developing countries.

In fact, Goaiana, Brazil happened
because of that type of situation. So we don"t want
to create that type of situation and we need to
consider the international angle of this business sa
well.

All of this that 1°ve been mentioning
about how we"re going forward, is going to be
produced in a Commission paper. In the November
timeframe we owe the Commission options. The
feedback from this workshop is the keystone of those
options we"re going to tell the Commission, because
we can come up with options today, but what we can"t
come up with, without your help, is the impacts of
all those options.

So we look forward to a productive two
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days and thank you for your attention.

[Applause]

MR. RAKOVAN: Our first presentation
will be given by Kevin Crowley of the National
Academy of Science.

DR. CROWLEY: Well, good Monday morning,
everybody. 1 notice everybody"s a bit subdued this
morning. People aren®t quite awake yet.

My name i1s Kevin Crowley. 1°m the
director of the Nuclear and Radiation Studies Board
at the National Research Council of the National
Academies.

I*m actually here today as a substitute.

My colleague, Dr. Micah Lowenthal, was the study
director for this project, but unfortunately, he
couldn®"t be here today. He"s iIn Vienna because
we"re releasing another report on international fuel
cycles.

So if 1t looks like 1™m reading the
notes, I am reading the notes. There are some
points that Micah asked me to be sure that 1 made as
we went through the slides, and so I will try to do
that.

I also want to point out that, as 1 will
tell you in a minute, the work that 1"m about to
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describe was done by an expert committee that was
appointed by the National Research Council. There
are at least three members of the committee here
today. I won"t be with you for the full workshop
but they will so. So | want to introduce them to
you, and if they wouldn®"t mind standing up.

Steve Wagner from the American Red
Cross. Ruth McBurney who is now the--is i1t the
executive director of the CRCPD? Okay. And 1
understand that Len Connell is here. Len is from
Sandia National Laboratories.

So if you have questions or feedback on
the report, those are the three individuals that you
would want to talk to during the workshop.

Okay. Well, let me start this by saying
that what I1"m about to describe was requested by the
United States Congress. The study was requested by
the United States Congress in the 2005 Energy Policy
Act. 1 will show you the Statement of Task for that
in a second. As we do for all requests that we get,
whether they"re from Congress or a federal agency,
we put together an expert committee to do the study,
and I will show you the roster for the committee at
the end of this presentation.

But 1 wanted to let you know that the
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study was chaired by Dr. Ted Phillips, who is a
distinguished radiation oncologist at the University
of San Francisco. He"s also a member of the
Institute of Medicine.

And the other experts on the committee
were from a number of different fields, including
accelerator physics, radiation protection and
regulation, medical physics, nuclear security, blood
pathogen research, material science, nuclear
engineering and public policy.

So we had a very broad committee that we
brought together to do this study. Next slide,
please.

Here is the study task, and 1"m going to
read this to make sure that we all understand what
it was we were asked to do.

We were asked to look at current
industrial research and commercial, including
medical, uses of radiation sources, and identify
uses for which the radiation source can be replaced
with an equivalent or iImproved process that does not
require the use of radioisotopes, or can be replaced
with another radiation source that poses a lower
risk to public health and safety, if i1t is involved
In an accident or a terrorist attack.
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The study should explicitly consider
technical and economic feasibility and risk to
workers from such replacements, and 1 want to make a
couple of iImportant distinctions about this task.

We were asked to look at potential
replacements. We were not asked to look at security
enhancements. Now obviously that is something that
the Nuclear Regulatory Commission has to do as part
of its mission. That was not something that
Congress asked us to do.

The other thing that we were asked to do
was to look at high-risk radiation sources, which
are the IAEA Category 1 and Category 2 sources, and
in terms of cesium, because | know that"s the
radioisotope of interest in this workshop, a
Category 2 source contains between 27 curies and
2700 curies of cesium, and a Category 1 source would
be anything larger than that. Next slide.

So what I want to do is just give you
the main messages from the report and then I want to
talk about the cesium because that"s of iInterest in
this workshop, and then 1 will backtrack and talk
about some of the other recommendations.

So here are the main messages from the
report. They"re sort of a mixture of findings and
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recommendations. Applications of radionuclide
sources are important and beneficial. Area denial
and its costs must be considered in the evaluation
of security risk from these sources.

Nonradioactive replacements exist for
nearly all radionuclide sources. However, not all
of these are practical or economically attractive
now, but most are improving. There®"s a need to take
actions to implement near-term replacement of cesium
chloride sources, and here I want to make an
important distinction.

Replace cesium chloride sources. It
does not say replace cesium. Okay. And finally,
adopt policies that provide incentives to replace
other Category 1 and 2 sources. Next slide.

So let"s now turn to some of the
messages iIn the report about cesium chloride
sources.

Really, two main messages. Because of
its characteristics and where the sources are
located, radioactive cesium chloride 1s a greater
concern than other sources for some attack
scenarios. Rob Lewis talked about some of the
characteristics of cesium chloride that make i1t a
concern--its dispersibility, solubility, penetrating
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radiation, the high source activity for many of the

cesium chloride sources in use today, as well as its
presence across the United States in facilities such
as hospitals, blood banks and universities, many of

which are located in large population centers.

This fact is made worse by a lack of a
permanent avenue for disposal of these sources.

That 1s, there are some disused sources that are
sitting In licensee storage facilities and there"s
really no pathway for disposal of these sources.
Next slide. So here is the recommendation that was
made .

It says that in view of the overall
liabilities of radioactive cesium chloride, the U.S.
Government should implement options for eliminating
Category 1 and Category 2 cesium chloride sources
from use iIn the United States, and to the extent
possible, elsewhere.

The committee had three options for
achieving this. First, discontinue licensing of new
sources. Second, put in place incentives for
decommissioning existing sources, and third,
prohibit the export of cesium chloride sources to
other countries except for the purposes of disposal
in an appropriate licensed facility.
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Rob Lewis mentioned to you the lessons
learned from the cobalt irradiators. The committee
took that lesson In making the recommendation about
not exporting cesium chloride sources.

The committee recognized that current
users and owners of cesium chloride sources might
need Incentives to decommission their existing
sources because many of them still have value, and
of course there are fairly high decommissioning
costs.

The report provides some options for how
this could be achieved. For example, buying out the
remaining present value of sources, or changes to
DOE"s offsite source recovery project®s policy.
Okay. Next slide.

Let me now turn to some of the other
messages In the report.

These are not necessarily directly
relevant to cesium chloride. The committee noted
that there are approximately 55,000 Category 1 and 2
sources In 5000 devices, and that the sources have
very important uses for cancer therapy,
sterilization of medical devices, irradiation of
blood in laboratory animals, nondestructive testing
of structures and equipment, and exploration for oil
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and gas.

And so the committee®s recommendation
was that replacement of radionuclide sources with
nonradionuclide radiation generators should be done
with caution.

There®s a bit of a, what 1 might call "a
ying and a yang"™ in this report. The community is
saying proceed cautiously. On the other hand, the
committee is saying you really need to replace
cesium chloride. So there®s a certain tension in
the report that 1 want you to be aware of.

I would point out that the committee is
made up of experts from fields that use radiation
for the benefits of society, and many of those
members use radiation iIn their own activities, and
so there was a lot of discussion within the
committee about how far they really wanted to push
on replacements, including replacements for cesium
chloride.

But in the end, I think the committee
felt that action was, needed to be taken on cesium
chloride. Next slide.

And some of the reasons for that are
shown in this slide. Security and safety risks

motivated the request for the study, and as Rob
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pointed out, radiation sources, including cesium
chloride sources, can pose significant risk to
individuals but are unlikely to cause deterministic
health effects to large numbers of people.

The committee concluded that the widest-
ranging and most long-lasting consequences from, for
example, a terrorist attack, would be economic and
social disruptions, not large numbers of individuals
dying, and the economic and social disruptions would
come from contamination that leads to denial of
areas, of land areas.

The committee noted that the IAEA source
categories, like Category 1 and 2 that 1 told you
about earlier, are based primarily on deterministic
health effects, that the Nuclear Regulatory
Commission and Department of Energy have looked at
contamination criteria, but the committee concluded
that those criteria, at their present state of
development, were not adequate.

The USNRC and DOE looked at
contamination, asked the question, Could a source
contaminate a half-a-square mile kilometer area
above the threshold that requires cleanup? But the
committee noted that for some sources contamination
could be much greater than half-a-square kilometer,
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and the committee recommended that the NRC and DOE
take the next step, and consider the area source a
radioactive source, potential to cause area denial.
Next slide.

The committee noted that lower hazard
replacements exist for nearly all applications of
Category 1 and Category 2 sources. However, at this
time not all of the replacements are necessarily
practical or economically attractive. But most of
them are improving and many of them are viable now,
and there are a number of examples in the report of-
-in fact there are several chapters in the report,
that go into some detail about potential
replacements.

For example, particle accelerators can
be signed to operate as radiation generator
replacements. In some cases, such as self-shielded
radiators, which I know is a concern to this group,
X-ray tubes can replace some sources.

Contract irradiators already use E-beam
irradiation for some applications, and an x-ray
facility could be a feasible replacement for cobalt
60 gamma irradiation In some cases.

Linear accelerators for radiotherapy
have already replaced cobalt-60 teletherapy devices
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in the United States, except for the gamma knife,
and LINAC vendors are trying to penetrate that
market as well.

The development of new technologies,
especially In some areas of ultrasonics and x-ray
sources, has provided alternatives to gamma
radiography for nondestructive investigation.

Neutron well-logging tools that use
americium beryllium sources are beginning to see
competition from accelerator fusion sources in
californium-252 sources. There are alternative
radionuclides for cesium chloride. Cobalt-60 can
sometimes be used in the place of cesium, and
alternative material forms such as metals, oxides,
and minerals, rather than salts. Specifically some
alternatives to radioactive cesium chloride include
radioactive cesium glass, and a mineral form of
cesium, pollucite. Next slide.

The committee recognized that these
replacements probably would not take place without
some government incentives. So the committee
recommended that the U.S. Government should adopt
policies that provide market, regulatory, and
certification type incentives to facilitate the
introduction of replacements and reduce the
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attractiveness and availability of high-risk
radiation sources. And again, there®s a fairly in-
depth discussion of some of the possible iIncentives
that could be adopted.

For example, making licensees bear more
of the full life cycle costs of radiation sources,
particularly for disposal of cesium chloride and
americium-241 sources.

Revising the requirements for
decommissioning funds for Category 1 and 2 devices,
to increase the up-front costs for higher-hazard
sources.

I mentioned this earlier. To enhance
DOE"s offsite source recovery project, to include
the buy-back of devices that still have use value,
provided that the devices are replaced with lower
hazard devices.

And of course the Government could
impose charges on all sources, or just new sources
based on hazards or risks.

These are options for government
agencies to consider, and I want to make an
important point here, which is we are a private not-
for-profit congressionally-chartered organization.
We are an advisory organization. We do not make
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public policy. The committee has made
recommendations to the government. It is not up to
the government to determine whether and how it
should implement those recommendations. And then my
final slide.

Just in closing, this is the committee
roster. These are the committee members who carried
out this study. Thank you very much for your
attention.

[Applause]

MR. RAKOVAN: Thank you, sir. And we
apparently have about 75 copies of the study on the
registration table. So get them while they last.

Our final presentation before we take a
quick break is by John Jankovich from the NRC, who"s
going to be going over the Cesium Chloride Working
Group overview and general conclusions.

MR. JANKOVICH: Good morning. 1 am here
to present you an overview of the report, and I will
describe the relationship here of the group who
prepared it, the Cesium Chloride Working Group, and
they prepared it for the Radiation Source Protection
Security Task Force.

And as you notice, | am with the Nuclear
Regulatory Commission as co-chair of this Working
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Group. The other co-chair is Dr. Brendon Plapp from
the State Department. He"s also here with us today.

A little background, and to put things
into perspective, | like to say a few words, how
this Working Group came about. We all go back to as
far as 2005, act of Congress established the task
force, Security and Protection Task Force, and
Congress also assigned the task force to write a
report by 2006. That report was delivered to the
president and Congress in August of 2006.

And one recommendation of that report is
about my Cesium Chloride Working Group, specifically
Recommendation 12-2, and this i1Is a quote--important.

It says there should be a Working Group
and the Working Group should assess feasibility and
phasing out of cesium chloride in highly-dispersible
form.

This is a clear assignment and it has
three elements. | want to emphasize it because our
report, what we produced, clearly addresses these
assignment, specifically the--go back a second.

We produced a study to assess
feasibility for phasing out cesium chloride in
highly-dispersible form. So when 1 come to the
conclusions, please note, that"s what we are
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addressing here.

And let"s go then to the next one,
please. 1 like to point out, really, how we came
about producing this report, and on this Working
Group there were ten government agencies involved,
because the scope of the work goes beyond the NRC.

And in addition, of course as you know,
the NRC iIn the agreement states regulate nuclear
material in partnership with each other. Therefore,
we had a representative from the Organization of
Agreement States on our Working Group. There were a
total there of 33 people working on it. We began our
work at the start of last year, in January, and we
finish this year in August, and we worked, meeting
for worktr sessions, every month on the average.
That means we were not just talking. We were
working on the report.

And we also didn"t want to produce a
report which comes from an ivory tower. SO once we
established the major issues to be addressed, we
prepared a white paper to outreach to stakeholders.

And this white paper was presented to
the government and industry sector, coordinating
councills. We asked them to distribute the white
paper to their members and give us comments. We did
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receive a number of comments, iIn writing,and those
are collected in one appendix of our report.

And we submitted our report to the task
force on September the 12th. 1°d like to say a few
words about it.

Our due date was the end of August. We
were late only 12 days. Considering the complexity
of the issues, how many agencies were involved, how
many individuals were involved, I don"t think it"s
too much of a delay. Many of us who have some home
improvement projects going, we would be happy with a
12 day delay only as you know.

However, let"s go back, be serious
again. This report is official use, for the
official use at the moment, and the recipient of the
report, the task force itself, hasn"t briefed about
this one. But the task force members and the NRC
thinks that the work is of sufficient importance for
this workshop, and also not just that the report is
important. This workshop is important. That"s why
the decision was made to present the results here,
even before the task force itself hears it.

One more comment, please. That this 1is,
the report is a product of these individuals. They
are technical experts in their field. They don"t
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represent agency points of view from those ten
agencies, plus the Agreement States. And this is
one mosaic in the overall picture that Rob Lewis has
presented earlier this morning. NRC, other
government agencies, have many initiatives going on,
and this is just one element, one mosaic iIn the
overall picture. Next.

I want to put our report into
perspective for you, and these are the caveats,
these are the limiting conditions, what you should
consider.

First of all, our assignment was
primarily to address the domestic use. We have some
comments on international use. You will see that
later.

We restricted our considerations to our
Category 1 and 2 sources, and dispersible and
soluble form. Again, 1 want to add one more point
of view to what we have heard from the National
Academies. This form, what is used in the present
time, the physical form, is like the Tic-Tac candy,
compressed powder, which is dispersible and soluble.

That*s the issue. That"s what we want to solve.

And as we proceeded In our work, it

became clear at the beginning, that there are
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various applications for the use of cesium chloride
sources. They differ by the purpose, how they are
used. They differ by the activity level. They
differ by the facilities who are using them.

Therefore, we made the distinction,
clear distinction for research irradiators, blood
irradiators, and calibrators. And when we come to
our conclusions, we have this graded approach to the
conclusions.

One resolution doesn*t fit all these
modes of applications, that®"s what | want to
emphasize, there are different modes, and the
solution to the problem also differs according to
these modes of application.

In our work we of course looked at the
current regulations. There are administrative and
physical requirements for security at the moment.
There are import/export regulations.

We were aware that the National
Academies produced its report. 1 want to put again
our work In perspective to the work, what the
National Academy has done. They had a much broader
assignment. As we have heard, they were to address
all users of radioactive materials and sources.

Here, we are limited only to cesium
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chloride. Even their final conclusions had a number
of suggestions about cesium chloride. We focused
only on this one isotope.

Now here we come to the point, how we
did our work. We developed a number of options. It
ranged from no action to complete ban. And we
reviewed and developed pros and cons, and
consequences for all these options.

Based on that, we went through a
screening process. Next slide, please.

Here, for using the proper word, 1 am
showing words considerations to reach conclusions.
These are the fTilters, the weighing factors of what
we used for each of those options. And these
factors are grouped into key considerations and some
additional factors.

Of course the key considerations are
focused on Improving security, because that"s the
purpose of our work here. And we realized from the
beginning, that there is competition between the
beneficial use of this i1sotope versus the security
requirements, and we had to overcome that.

And then let"s define alternative
technologies. This was also one heavy weighing
factor in our analysis, and for the purpose of our
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report, we defined alternative technologies, you
know, in different physical form. Less soluble,
less dispersible, or in other isotope like cobalt,
or completely new technology, just as we have heard
from the Academies® presentation. That"s
alternative technologies.

And for each of those options they
reviewed safe and security disposal questions. In
addition, of course there are other factors. When
to introduce any change. That"s very important.
How to apply those changes to the various modes of
application, and there could be iIncentives by the
government to facilitate the process.

We looked at the transportation issues.

Transportation is important for a number of
reasons. As we know, there are no, sufficient
number of transportation packages for these large
activity sources at the moment, and the costs are
also very significant, and our Working Group
recognized that.

We looked i1f education and information
campaigns could facilitate the process. This is not
just for the public but also information campaign
for the professional community like us here iIn this
room.
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IT everybody sees the goals clearly, and
sees the way to reach that, we can be much more
effective than otherwise. We analyzed the role of
the government for all these options, what are the
consequences, what are the costs.

Regarding the costs, we came up with an
itemized list of cost element, and we came up with
some estimated dollar values for all of those.

Results. 1*"d like to sum up here the
overall conclusions, and please note that this one
slide expresses, In condensed form, the total
findings of our Working Group.

So a week from now, 1If somebody asks you
what were the findings of the Cesium Chloride
Working Group, what their report contains, think of
this, and I like to point out here what these
results are.

Again, our assignment was assessment,
feasibility, cesium chloride dispersibility. So we
say iImmediate phase-out would not be feasible.
That®"s our conclusion. Because there are so many
factors involved, and timing and consequences are
very crucial.

However, stepwise phaseout, again | say
phaseout, In other form, could be feasible. Another
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conclusion. How we go about 1t. The goal here
challenges would have to be overcome. Challenges in
plain language, | would say are the preconditions
that must be in place before stepwide phaseout or
other phaseout could be implemented. And 1 talk a
little bit about these challenges.

Sufficient time is needed till
replacement technologies, which are well-established
and broadly usable, are available. And then
disposal pathways must be available. So for
stepwide phaseout, or other phaseout, these things
are crucial.

And these preconditions cannot be placed
randomly, they have to be In a sequence, and then
sufficient time must be given to them. And then in
the meantime, the interim security measures are very
important.

That slide presented the overall
conclusions. However, we went further, and we
provided step by step methods for the task force to
follow up, if they choose to. We call that the
Recommended Path Forward, and these six elements are
the major avenues that must be implemented to
achieve our goal.

1"d like to say a few words about each
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one of them.

One is the Working Group concluded that
we need to continue the security upgrades to
supplement the existing requirements, and then
establish a process for determining additional
upgrades and the need for them. As you know, the
Department of Homeland Security and Department of
Energy are implementing this voluntary initiative to
have a hardening project, and we encourage that.

But in addition, we put here kind of
administrative term. Need establish a process.
that means the government should establish a process
to continually evaluate the risks and take
appropriate action, if needs.

Our recommendation two, initiate
rulemaking or other processes. This Is very
important, because the Commission has other means to
achieve the goal, and, for example, issue a policy
statement or something like that. And the objective
of this process should be to eliminate further
licensing or ban the exports. These two functions
must go together.

Furthermore, we recommend that there is
need to develop a government-facilitated disposal
pathway. This is one of the most critical elements
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in the overall approach, because there Is no
transportation package. There is no commercial side
where to take these sources. And we don"t recommend
interim mass storage, because transportation to that
site Involves risk. Storing a large number of
sources at a site involves risk. Further
transportation creates further risks.

We recommend to implement incentives in
a prioritized fashion, eirther for phasing out, or
obtaining replacement technologies.

We also support short-term and long-term
research, and because the alternative technologies
are not commercially available on a large scale,
they may not achieve the same purpose as the present
technology.

And finally, we make some comments,
quite a few comments about the international
considerations. Most of us who are working here in
the U.S. are not aware what the U.S. can do
internationally, and whatever decision, rule or
requirements we put in place here, will have
implication on other countries.

And having the State Department on the
Working Group was most useful, and we have a long
list of considerations for the international
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considerations. Thank you.

[Applause]

MR. RAKOVAN: We®"re going to take a
quick break and let you stretch your legs, probably
get started here about 9:55.

(Whereupon, the proceedings in the
foregoing matter went off the record at 9:39 a.m.
and went back on the record at 9:59 a.m.)

FACILITATOR RAKOVAN: Welcome back.
We"re going to do a quick swap In the agenda real
quick. I*11 be going over the ground rules right
before we start the discussions, but first we"re
going to have the address by Commissioner Lyons.

And to introduce him, 1°d like to
introduce Charlie Miller. He is the Officer
Director for the Office of Federal and State
Materials and Environmental Management Programs at
the Nuclear Regulatory Commission. Charlie?

MR. MILLER: Thank you, Lance. For
those of you that don®"t know me, I thought 1°d take
one moment to just identify the different roles that
I play and how they"re central to everything that
we"re doing in the workshop.

We heard about the Energy Policy Act
Task Force this morning, which the legislation
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provided for the fact that the Chairman of the
Nuclear Regulatory Commission would chair that task
force. And 1 do chair the task force meetings on
the Chairman®s behalf, so the overall task force
activities are very important to me.

Secondly, 1°d like to point out that the
increased control orders that we do have in place,
that you"ve heard a little bit about, were done
under my purview. And I signed those orders out, so
I have a stake iIn that aspect of it also.

Thirdly, any rulemakings that would
result from our deliberations here, or proposed
rulemakings, would be done out of my office also, so
how -- the path forward from here is extremely
important to myself also personally.

And Rob had talked about the options
paper. One of the important things to remember from
the workshop is the fact that NRC is an independent
regulator. We do not promote or deny any
opportunities. We do not have a commercial interest
whatsoever in what"s going on. It is our job to
make sure that public health and safety and the
appropriate security measures are put in place.

Finally, 1°d like to point out that
because this i1s an issue that involves nuclear
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materials, our agreement state partners are
extremely important. Currently, between 80 and 85
percent of the nuclear materials regulation in the
United States are done by our partners in the
agreement states, and 1"m happy to see a number of
representatives from those here today, as well as
our federal partners. It iIs important as we go
forward that all our stakeholders are represented.

Finally, 1°d like to have the pleasure
of introducing the Honorable Peter B. Lyons, who was
sworn In as a Commissioner of the Nuclear Regulatory
Commission in January of 2005. During his tenure,
Commissioner Lyons has emphasized that the NRC and
its licensees must remain strong and vigilant
components of our nation®s integrated defenses
against acts of terrorism. And in that regard, he
has been a consistent voice for security matters as
well as our partnerships with the agreement states,
who he recognizes as our partners in this activity.

Commissioner Lyons has had a very
distinguished career at Los Alamos Laboratory,
followed by service on the Hill. He was a science
advisor on the staff of U.S. Senator Peter Domenici
and the Senate Committee on Energy and Natural
Resources.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

47

He 1s a native of Nevada, and he
received his Doctorate in Nuclear Astrophysics from
the California Institute of Technology, and he
earned his undergraduate degree in Physics and
Mathematics from the University of Arizona.

He is a fellow of the American Physical
Society and was elected to 16 years on the Los
Alamos School Board, and spent six years on the
University of New Mexico Los Alamos Branch Advisory
Board.

He is a resident of Virginia currently,
and without further ado 1*d like to introduce
Commissioner Lyons.

(Applause.)

COMMISSIONER LYONS: 1 am not sure which
mic 1°"m using at the moment. 1Is i1t this one? Yes,
let"s just use that one.

Thanks, Charlie, for the kind
introduction. And some of you may have noticed in
what Charlie said, he mentioned 16 years on the Los
Alamos School Board. |1 sometimes think that being
on a School Board was the best preparation I could
possibly have had for serving at the NRC.

(Laughter.)

I am pleased to be here today, and I
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very much appreciate your willingness to participate
in this very, very important workshop. There can
simply be no question that the uses of cesium-137
chloride sources benefit the world"s medical
research and industrial communities and the public,
and benefit them very substantially. However,
preserving these benefits, coupled with achieving
adequate security, is a very real challenge.

As 1 think you know, after this workshop
the NRC staff will be developing recommendations for
Commission deliberation. The discussions at this
workshop will provide highly valuable input for this
process. Because of the importance of these sources
to society, it is imperative that we hear from you
to help frame a strategy and a possible timeline to
address this issue.

I want to thank the NRC staff and all of
the participants who have worked so hard to make
this workshop possible.

I need to emphasize that 1 am providing
only my own personal views today, and certainly not
necessarily those of the Commission. | will keep my
remarks relatively brief, and 1 will be happy to
take a few questions. 1 might even be able to
provide answers, but at least 1 am happy to take

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

49

questions, and we will see what I can do on answers.

I should begin by pointing out that the
NRC has not made any decisions regarding the
suspension of the use of high-activity cesium-137
chloride sources. The information gathered at this
workshop, combined with other studies, will provide
useful insight for the Radiation Source Protection
and Security Task Force"s discussion and
consideration of the continued use of cesium
chloride sources. That task force is made up of 14
federal agencies and representatives from the
Organization of Agreement States and the Conference
of Radiation Control Program Directors.

The security of radioactive materials
has been, and continues to be, a top priority for
the NRC. Applying a risk-based approach, the NRC
has enhanced security of radioactive materials, and
has reduced the potential threat from an RDD or RED
type of attack. The security of these materials has
been enhanced through additional requirements on
access control, detection, trustworthiness,
accounting, and other measures.

Nevertheless, NRC continues to work
closely with 1ts domestic and international partners
to continuously assess, Integrate, and improve its
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security programs and, when deemed necessary, to
make risk-significant radioactive materials still
more secure and still less vulnerable to terrorists
and terrorist actions.

One such example of this coordination is
the government-sponsored -- through DHS and DOE --
voluntary program to enhance the security of high-
activity cesium chloride irradiators by making
design changes to further delay unauthorized access
to the sealed sources. This i1s referred to as the
hardening program. It is a voluntary program, and
the NRC and agreement states have notified the user
community about the program through careful
communications.

The program, and its proposed changes to
device designs, have been thoroughly vetted with the
device vendors and the users, to ensure that the
changes will have no impact on safety, maintenance,
or operation of the devices.

The NRC has a number of initiatives
currently underway to address security risks of
cesium chloride sources, and to develop an
integrated strategy towards its future use. 1
believe others have, and later will, cover several
of these initiatives this morning, and certainly
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more discussion will be planned at this workshop.

However, 1 would like to briefly review
a number of points that I believe have relevance at
this workshop. High-activity cesium-137 chloride
sources, as | think everyone In this room knows, are
used for research and for industrial and medical
purposes and devices regulated by the NRC and the
agreement states. These devices include self-
shielded irradiators, research devices, and
detection and dosimetry calibrators.

Today, Russia“s Mayak is the only
manufacturer of high-activity cesium-137 sources for
the international market. The commercial
distributor of the Mayak sources in the U.S., as you
know, is REVISS. The form of cesium-137 in such
sources 1s the chloride form, cesium chloride, which
is both very soluble and very dispersible.

Some research and development of
alternative forms for cesium-137 has been performed
and indicates that less soluble and less dispersible
materials may be able to be developed for use in
some cesium -- high-activity cesium sources.
However, Mayak will need time to develop commercial
production lines for sources that would use a less
dispersible form.
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We need your suggestions to determine,
and hopefully agree, on an appropriate balance
between increased control requirements and the
continued use of these sources, until alternative
forms can be made available or until feasible
alternative technologies become widely used.

Prior to 9/11, regulations of the NRC
and the agreement states contain both safety and
security components that were appropriate for that
time. After 9/11, the safety and security
requirements were enhanced through the use of
increased security controls that aligned the I1AEA
Code of Conduct recommendations.

Concerns about safety and security of
radiation sources and devices have grown partly in
response to fears that radiation sources could be
used to make RDDs, or, as you know, referred to more
often as a dirty bomb.

Congress directed the NRC, through the
Energy Policy Act of 2005, to take several actions.

Among them, we were required to undertake a study
by the National Academy of Sciences to identify the
uses of high-risk radiation sources and the
feasibility of replacing them with lower risk
alternatives.
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The National Academy recommendations
called for stopping the licensing of new cesium-137
chloride irradiator sources, prohibiting the export
of such sources, providing incentives for
decommissioning of existing sources, and replacing
existing sources with possibly a less dispersible
form of radioactive cesium -- with cobalt-60 or with
non-radioactive alternatives.

Others have called for the complete
replacement of cesium chloride sources, including,
as you are probably well aware, House Bill H.R.
6816, which is entitled the Nuclear Facility and
Material Security Act of 2008, and consistent with
another recommendation of the National Academy study
entitled Radiation Source Use and Replacement.

I very much agree with the National
Academy that any effort to replace these radiation
sources with alternative technologies should proceed
with caution in order to minimize disruption in
vital areas of industry, medicine, and research. To
that end goal, as you know, the NRC i1s holding this
public workshop to ensure that all stakeholders are
afforded an early opportunity to provide input on
any potential regulatory changes.

The Commission believes that a balanced
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consideration of stakeholder concerns iIs essential
to inform regulatory changes, and will help quantify
and possibly lessen any negative impacts of such
changes.

The task force that 1 discussed earlier
has formed several subgroups, including ones on
cesium chloride, radiation sources, and alternative
technologies. The cesium chloride subgroup has
already issued its report within or to the task
force. The radiation sources subgroup plans for a
fall 2008 report, so pretty soon. And the
alternative technology subgroup®s report is due in
2009.

These studies, as well as other input,
such as, for example, the ongoing study of the
Advisory Committee on the Medical Uses of Isotopes,
on the efficacy of X-ray alternatives, will be used
by the task force to develop recommendations in its
report to the President and to U.S. Congress, and
that report is due in 2010. The 2010 report will
certainly include this issue, among a number of
other topics.

As we consider these difficult issues,
we need to pay very careful attention to the
consequences of our actions, to avoid unintended
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consequences, both domestically and internationally.
Thus, any resolution, in my mind, would benefit
from an international consensus, to avoid driving
some applications offshore, and to prevent sources
of concern from becoming more readily accessible in
other countries.

It may be useful also during this
workshop to discuss when security becomes
sufficient. For example, should nuclear powerplants
that use these sources be required to replace them,
despite the enhanced security that is in place at
such facilities?

You could also offer valuable Input to
two additional questions. How feasible is it to
stop licensing cesium-137 chloride sources now with
a goal of complete replacement within 10 years?

And, second, what should be done with the replaced
sources and devices? How should we solve the
disposal issue? And should we prohibit export of
these sources and devices, as the National Academy
suggested?

As 1 noted earlier, the NRC and its
federal partners need broad stakeholder input on the
potential impacts of actions and the range of
alternatives that can potentially address issues
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associated with removing high-activity cesium
chloride sources from use. We clearly need your
views on economic and societal costs associated with
replacing these sources, including the effectiveness
of replacements or in impacts-to-research programs,
if they are not available.

Additionally, we need to understand the
effect on your programs iIf such sources were
replaced by X-ray machines or other alternatives --
for example, maintenance and efficacy issues and
cost issues. I, for one, very much look forward to
the staff"s recommendations on the issues associated
with cesium chloride sources, and those
recommendations are going to be informed by the
dialogue of this workshop, as well as from input
from previous and also ongoing studies.

I do appreciate your attention. |1 hope
you have a productive, informative workshop, where a
variety of different points of view can be
discussed, debated, and better understood by all of
you.

wWith that, I am willing to take a few
questions, with the obvious caveat that 1 would be
speaking only for myself, and that this early in the
deliberations 1 will be fairly careful in what 1
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say, too. |If there are questions, 1711 try.

FACILITATOR RAKOVAN: If you have a
question, please come to use the microphone.

MR. MORGAN: Hi. I1°m Tom Morgan from
the University of Rochester. Most of what I have
heard today is in the purview -- within the purview
of the NRC. However, disposal doesn"t appear to be.

That®"s a huge political decision. How do you see
this playing out -- disposal playing out -- versus
all the other regulations?

COMMISSIONER LYONS: Well, there is
certainly no question that the country now is facing
a real challenge on disposal options for all
sources. The closure of Barnwell certainly
complicated a system that was already strained.

There are some possible commercial
options that still may come online, but this may be
something that, depending on the feedback from this
workshop, depending on the success that some of
these newer commercial options may have or may not
have, 1t may be very reasonable for the Commission
to entertain direct communication with our oversight
committees in Congress to point out the concerns
raised by the lack of disposal options, and to, you
could say, ask or plead for congressional action to
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resolve those issues.

You are quite right that the NRC, per
se, does not have the necessary authorities to solve
this problem, but we are piece of any solution.

Congress may well have to be involved before this is

over.
Any other questions?
(No response.)
Again, | wish you great success for the
conference, for the workshop. It truly is a very,

very important contribution, and 1 appreciate your
taking the time from your schedules to provide that
input. So thanks very much.

(Applause.)

FACILITATOR RAKOVAN: Thank you, sir.

I would like to take a moment now to go
over some ground rules for the discussion panels.
The roundtable discussions will essentially follow
the five issues detailed in the Federal Register
notice, with one session devoted to each issue.
We"re going to have some different panel members for
each discussion, and expect that those sitting at
the table will be the primary participants for each
session.

We received far more expressions of
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interest for serving as panel members than we could
accommodate, unfortunately, as we have attempted to
ensure a good balance between the various groups and
perspectives sitting at the table. Therefore, we
apologize that we could not put all those interested
parties on the panels. However, we are going to do
our best to make sure that all participants, whether
they are seated at the tables or not, have an
opportunity to participate iIn discussions.

Now, I have got Cyndi Jones over here,
and 1"ve got Michelle Killian over here, and they
are hopefully going to help us keep honest iIn terms
of which panel members need to be up for which
discussions, and also make sure that those people
have their tents designating kind of theilr seats,
and so we know who they are when they speak as well.

At the start of each session we may have
some initial statements made by participants. As
established before the meeting, these statements
should take three minutes at the most, to allow
sufficient time for discussion on each issue. 1
would really appreciate if you would help me keep to
that. |If you start kind of going over the three-
minute mark, I"m going to take some steps to kind of
-—- well, please help me keep to the three-minute
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mark.

(Laughter.)

IT you have any PowerPoint presentations
for a presentation coming up, try to get it to
Michelle over here as early as possible, so that we
make sure that we have it on our computer.

Following any initial statements, we
will open up discussion for the designated issue.

IT you are sitting at the table and you want to make
a statement, you can either raise your hand to get
my attention or you can put your name tent sideways,
assuming i1t will stay up. Again, I will try to get
to everyone in the order that I see you.

IT you are in the audience -- and 1 will
try to go to the audience at specific times -- you
can see we have got a couple of mics iIn the center
aisle, and 1f you just want to approach the mic. Or
111 be looking at the crowd a couple times, if you
just raise your hand, then 1711 kind of give you a
nod.

But, like I said, we"re going to try to
let everybody participate, but we are looking to the
panel members to be the primary people who are
having the discussions.

IT things come up that aren®t pertinent
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to the topic at hand, 1"m going to put i1t on one of
these flipcharts over here. 1 think you will notice
on the agenda we"ve got some time for "parking lot
issues,’” and hopefully we"ll get to those towards
the end of the day, especially if they are important
topics that we want to discuss, but maybe they are
just not in the flow of what"s being discussed at
the moment.

Please note that this is a public
meeting, so we will be discussing only publicly-
available information, asking that participants
please do not -- please do not discuss specific
security-related information about your facilities.

There also should be no discussions about specific
scenarios or additional security measures that
should be added to a certain device.

This type of discussion could
potentially cross into safeguards or classified
information quickly, and they are not appropriate
for this workshop. So 1 appreciate your help iIn
that.

We are transcribing today®s meeting to
fully document the discussions. So there is a few
things that you can help us out with in terms of
making sure that we get a clean transcript for the
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meeting. First, 1f you are going to participate in
a discussion, please make sure you use a microphone.
When you do make a comment, please try to give us
your name and any organization that you represent,
at least the first few times that you make a
comment.

Also, hopefully with the microphones,
but let"s try to keep one main conversation going at
any given time. Side conversations probably won"t
find their way to the transcript, and they also take
away from whatever the main discussion 1is.

You can also help us cut down on
background noise by turning off or silencing your
cell phones or other electronic devices. Heard a
few of those going off already, so, if you could go
ahead and do that, that will really help us out.

We can take written statements that we
can include as part of the transcript. If you have
something that you®"d like to submit, you can either
give it to me or any of the people that you see that
have been helping out at the workshop, or at the
registration table. All those will make their way
officially onto the transcript.

Both John Jankovich and Cyndi Jones, the
workshop coordinators, are going to be available
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throughout the meeting in order to answer any
questions you might have.

And let"s just try to remember that we
are here to discuss these issues, not reach a
consensus. There®"s a pretty good chance that we"re
not all going to agree 100 percent with what
everybody else says. And that"s all right. When
someone has the floor, please give them the floor
fully, and show them the respect that you yourself
would like.

A few logistic information -- if you did
park over here in the parking lot for the Convention
Center, we do have free parking that we can give
you. Just stop at the registration table and let
them know, and you®ll be able to park for free.

They have got vouchers. If you haven®t figured it
out yet, restrooms are down here and on your right.

Obviously, you®ve probably noticed that
we"ve got lots of food going on. There will be food
out pretty much during the morning and afternoon
sessions. Lunch, you"re on your own. | believe
they“ve got a restaurant down here, but there is a
few restaurants that are within a quick walking
distance towards Rockville Pike as well. So when we
take a break for lunch, you are on your own for
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that.

We do have this room for two complete
days. So if you want to leave some of your
materials, like in a specific chair, 1t should be
okay. 1°"m not sure that 1 would leave computers or
anything like that, but just in case you don"t feel
like lugging your copy of the National Academy®s
report home with you, if you set 1t on a chair and
put something with your name on it, or something, it
should be fine.

And, again, just one more plug, if you
could fill out the public meeting feedback forms. 1
just signed out a memo the other day that publishes
the results that we had last year, and we do have
specific information, trends, specific comments that
were made, etcetera. So those really do help us
improve on our public meetings.

So having said all of that, let"s go
ahead and move to the first panel and first topic,
Issue 1.1, which is feasibility of the use of other
forms of cesium-137.

Michelle, do you want me to go ahead and
read off the participants?

MS. KILLIAN: That would be good.

FACILITATOR RAKOVAN: Okay. The
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participants that 1 have listed for this are Albert
Aloy, and 1 apologize if 1 slaughter anyone®s name,
David Coppell, Mark Maiello, Brad Patton, John
Schrader, Thadium Stirchanko, and Lynne Fairobent.
IT you could all go ahead and come up and take a
seat. 1 think Michelle has specific places that she
wants to put you, so if you could try to match
yourself with your tent.

(Pause.)

Okay. 1"m going to assume that we have
everybody up here that we need.

I have a statement that I have been
asked to read. It i1s from Abba Zubair, M.D., Ph.D.,
from the Mayo Clinic. Unfortunately, no one from
the Mayo Clinic was able to make it today, so 1-°d
like to read the statement that he had planned to
read. 1"ve got the letter, and 1711 just go through
it right now.

"It is regrettable that 1 will not be
able to attend the upcoming workshop that will
discuss the security and continued use of devices
that contain cesium-137 chloride. To supplement the
letter | previously sent you"™ -- and this was
addressed to Cynthia Jones -- "1 would like to have
read into the record some of the important points
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that were brought up by my Mayo Clinic colleagues
regarding cesium blood bank irradiators.

"Bullet 1. Irradiation of blood is
medically necessary for some patients to prevent
transfusion-associated graft versus host disease.
The 2005 nationwide blood collection and utilization
survey reported over 2.5 million blood components
were irradiated in the year 2004.

"Next, cesium chloride blood irradiators
are the most reliable, efficient, and low
maintenance blood irradiators available. All
hospital blood banks are staffed 24 hours a day,
seven days a week. Therefore, with the recent
increased security requirements, we believe blood
bank irradiators are sufficiently secured.

"1T the decision is to allow all cesium
chloride containing irradiators, then the ban should
be limited to new irradiators. The cost of
replacement of cesium chloride irradiators, with X-
ray irradiators, would create a hardship for many
hospitals and blood banks. At a minimum, the
government should provide the funding for removal of
existing cesium-137 blood bank irradiators.

"X-ray blood irradiators are the most
likely alternative to cesium chloride blood
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irradiators, but they are not currently as efficient
or reliable as cesium chloride irradiators, and may
not be as efficacious based on conflicting reports
in the literature. X-ray blood irradiators are
associated with relatively higher maintenance costs.

"The current manufacturing capacity in
the U.S. is not capable of replacing cesium chloride
irradiators in a reasonable period of time.
Therefore, the waiting time to purchase an X-ray
blood irradiator is over six months, and this will
significantly get worse if cesium chloride
irradiators are outlawed all at the same time.

"My assessment of opinions among
colleagues in the transfusion medicine community 1is
that existing measures taken to ensure security
blood bank irradiators are adequate. Any measure
that will limit their use should be enacted over a
reasonable time to allow for removal and replacement
of existing cesium chloride blood irradiators.

"Thank you for giving us this
opportunity to offer our opinions and suggestions.
We look forward to the outcome of the workshop and
NRC"s decisions.™

And it i1s signed Abba Zubair, M.D.,
Ph.D., Director, Transfusion Medicine and Stem Cell
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Therapy, Mayo Clinic.

All right. Did anybody time me? Was
that under three minutes?

(Laughter.)

Did 1 hope to my own -- okay.

IT we could go around the table and have
the panelists introduce themselves briefly. To use
your microphone, that®"s -- all you need to do is hit
the center and i1t should come on. Lynne, do you
want to start us out, please?

MS. FAIROBENT: Lynne Fairobent. 1I™m
the Manager of Legislative and Regulatory Affairs
for the American Association of Physicists in
Medicine.

MR. SCHRADER: I1"m John Schrader, REVISS
Services, and Vice President of North American
Operations, and also Radiation Safety Officer.

MR. PATTON: 1 am Brad Patton from Oak
Ridge National Laboratory, involved In cesium source
fabrication work.

MR. MAIELLO: Mark Maiello, Radiation
Safety Officer for the Pearl River, New York
facility for Wyeth Pharmaceuticals.

MR. COPPELL: And I"m David Coppell.

I*m Manufacturing and Technical Director for REVISS
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Services.

MR. ALOY: 1 am Albert Aloy from St.
Petersburg Institute.

FACILITATOR RAKOVAN: Thank you,
everyone.

Just switched to the lapel mic, so
hopefully you can all hear me. 1t sounds like I™m
coming through okay.

Why don"t we go ahead and start with our
discussion of 1.1. Michelle, do you want to put up
the first question, then, please?

(Pause.)

Something go wrong?

MS. KILLIAN: Yes.

FACILITATOR RAKOVAN: Of course. Do we
have a paper copy that I could read 1t from? Do you
have another copy?

(Pause.)

As we are waiting to do that, does
anyone have an opening statement that they wanted to
go through? Please.

MR. PATTON: 1 have some viewgraphs.

FACILITATOR RAKOVAN: Into the
microphone, please.

MR. PATTON: 1 have some viewgraphs --
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FACILITATOR RAKOVAN: 1f you could

introduce yourself.

MR. PATTON: -- if you could put them
up, please.

FACILITATOR RAKOVAN: Could you
introduce yourself, please, the first couple of
times that you speak?

MR. PATTON: Brad Patton from Oak Ridge
National Laboratory.

FACILITATOR RAKOVAN: Thank you. Do you
have some viewgraphs?

MR. PATTON: Yes, sir, | do.

FACILITATOR RAKOVAN: Okay. Do we --
does Michelle have them in the computer already?

MR. PATTON: Yes, she does.

FACILITATOR RAKOVAN: Okay. Well,
unfortunately, that might be -- we"re experiencing
technical difficulties. Please stand by.

(Laughter.)

Thanks, Lynne.

All right. Question 1.1, are
manufacturers -- this is feasibility of the use of
other forms of cesium-137. The question is: are
manufacturers currently considering the use of other
forms of cesium, other than cesium chloride? If
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yes, what are such considerations?

Hey, look at that. Okay. Michelle, do
you have the charts? Can you put those up, please?

MS. KILLIAN: Is this for Lynne?

FACILITATOR RAKOVAN: No. This i1s for
Brad Patton.

(Pause.)

MR. PATTON: Can I get up here where 1
can see?

FACILITATOR RAKOVAN: Yes. You can use
the podium if you™d like to while you"re giving your
presentation. Certainly. Thanks.

MR. PATTON: I am Brad Patton from Oak
Ridge National Laboratory, and 1 would like to give
you some history of cesium chloride production at
Oak Ridge, which hopefully will put some of the
discussion In perspective later on In the day.

Next viewgraph, please.

ORNL produced cesium chloride from 1950
until 1989. Approximately 56 million curies of
cesium chloride were distributed over that
timeframe. And the specific activity of material
that we produced was always greater than 18 curies
per gram, and many times as high as 25 curies per
gram. And that is important as we go through the
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discussion 1 think, and getting a concentrated
source is very important to the discussion we are
having.

The cesium chloride we produced was
produced both in bulk material, breast pellets and
powders, which were distributed to other
manufacturers to produce sources, and we also
produced sources ourselves. And you see iIn this
photograph we had a different -- a number of
different source types that were produced at ORNL.

Next viewgraph, please.

Our process was very simple, and 1 think
that 1s why we are using cesium chloride. The
material -- the bulk material was separated at the
Hanford facility, the DOE Hanford facility. It was
shipped to ORNL, and the process simply was to
dissolve the material, to filter 1t, and then
solidify the material again into the cesium chloride
form, and then those were cold-pressed into pellets.

Again, this is a hot cell operation, and
this 1s the simplest way to produce the material,
and that is why cesium chloride I guess was chosen
as the source form of interest, plus the fact that
you get some very high specific activities
associated with the material.
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Next viewgraph, please.

During that period in the early 1980s,
ORNL did experiment with other source forms. And
pollucite, which has already been discussed today,
was one of those source forms. And we actually
produced cesium-137 material with pollucite.
Unfortunately, the specific activity is more like 10
curies a gram that we -- that we -- resulted from
this process, roughly half the specific activity
that we had in general in our cesium chloride.

Another source form that we make at ORNL
is californium sources, and this is a cermet, which
IS a ceramic encapsulating a metal matrix, and it"s
used commonly from ORNL now. It"s a palladium and
cesium oxide cermet, and ORNL is experimenting with
cermets for spent fuel and proposes cesium-type
cermet, which both would be insoluble and also non-
dispersible.

As 1 put In the box here, these are all
more difficult processes, and all have to be done in
a hot cell environment.

Next viewgraph?

In summary, ORNL has a lot of experience
in handling cesium chloride, also experience in
other source forms. We have no plans to be iIn the
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cesium production business, but we are interested iIn
developing new source forms and reviewing source
forms developed by other agencies.

And based on our experience with how
easy cesium chloride 1s to produce, and the specific
activity that you get with cesium chloride,
alternate forms will be more difficult with lower
specific activities, and we believe the phaseout
would need to be driven by some sort of regulatory
requirement.

FACILITATOR RAKOVAN: Thank you, sir.

Did we have any other opening points for
this particular issue?

(No response.)

Okay. So let"s just go ahead and open
to discussion, then. Anybody have a point that
they"d like to make on this particular issue, work
towards -- sir, please, if you could introduce
yourself, at least for the first few times.

MR. COPPELL: Yes, thank you. 1It"s
David Coppell here again from REVISS Services. |1
think many of you will know that REVISS works
closely with Mayak in a partnership for
manufacturing and distribution of radioactive
sources, Including large cesium sources.
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And 1 just wanted to respond to the
first question, question 1.1, are manufacturers
currently considering the use of other forms of
cesium? Well, the answer is, quite simply, yes. In
fact, 1 think 1t is probably common knowledge that
other forms of cesium have been available for some
decades, not for this type of product.

And 1 think what has been explored at
the moment i1s the potential to extend and probably
modify the manufacturing technologies for those
alternate forms, so that they could be applied to
the manufacture of large cesium sources for the
applications that we are discussing.

The only thing I would say is that these
development programs are not very quick or very
easy. | think as Brad pointed out in his
presentation just now there are some technology
challenges that we need to go through, and so at
this precise stage we are not quite in a position to
be able to make some firm proposals. But I think
our expectation would be that within a very few
months that would be possible.

FACILITATOR RAKOVAN: Okay. Anyone want
to piggyback on that, or make a different discussion
point? Sir, yes, if you could introduce yourself,
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please.

MR. MENNA: My name is Blair Menna. 1I™m
from Best Theratronics. A question for Brad, |
guess, and It"s probably just a yes or no question.

I gather from your presentation that It IS very
feasible technically. We -- we have the technology
to develop a non-dispersible form of cesium.

MR. PATTON: Yes, we do have the
technology to produce those forms. But | guess the
question is whether we can get the specific
activities high enough to serve the uses that you
now have for the source materials. But, yes, I
think the source could be developed that are non-
leachable and non-dispersible, but you are going to
have to add -- have some additives there, and the
specific activity will be necessarily lower.

MR. COPPELL: Dave Coppell again here
from REVISS. Just to add a couple of points to
that. 1 agree with what Brad says. That"s
certainly a challenge. 1t is not the only
challenge. | think in developing the alternative
forms we will need to understand more clearly what
the target is going to be in terms of solubility and
leachability, and also what the target is going to
be In terms of dispersibility.
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And then, having gone through the
technology development program, there will be a
matter of cost as well. We will need to come to
that at some stage.

MS. FAIROBENT: To both of you, what
sort of timeframe are we realistically talking
about? If we had an alternative form today that was
readily available, what timeframe could it be
brought 1nto market to substitute out the cesium
chloride form?

MR. PATTON: Since we are really not in
the business right now --

FACILITATOR RAKOVAN: Sir, 1 don"t think
your microphone is on. Yes, red light is on when
it"s on.

MR. PATTON: 1 would refer to REVISS on
that. Since we are really not the producers at this
time, that would be their -- their statement,
please.

MR. COPPELL: Okay. Thanks, yes. The
simple answer is | am not exactly sure. It will be
a few years. It is going to depend I think on --
well, a number of factors, but particularly the
commercial viability. Obviously, this is going to
go faster if there i1s more funding available to
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support 1t, so there are a lot of factors involved
in making an assessment of time scale, but let"s say
a few years.

FACILITATOR RAKOVAN: Please, if you
could go ahead and step to a microphone and
introduce yourself.

MS. SHEPHERD: Mary Shepherd, J.L.
Shepherd and Associates. With the having of the --
of the output by going to a more indispersible form,
there would have to be consideration for either the
placement of the device because of the size of the
sources would be either double to replace the source
or to look at the technology. 1Is half a curie
output -- half a curie output feasible for the --
replacing into existing devices? There is not the
physical size to put double -- a capsule that is
twice the size iInside an irradiator.

And the question for REVISS would be:
would there be a means of replicating the current
curie output in the same size?

MR. COPPELL: Well, the simple answer
is, no, not really. The specific activity and
volume-specific activity of the replacement product
would be lower. There is no doubt of that. And
there are some other effects as well, such as self-
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absorption of the radiation in a larger and more
dense material.

Having said that, it may be that the
physical size of the sealed source is not -- not
immensely larger than a current one of the same
activity. We"ve got a few estimates. | don"t have
some figures with me at the moment, but 1 guess that
what we believe i1s that for many instruments it is
possible to make relatively minor modifications to
the instrument in order to accommodate a slightly
larger sealed source. But we really need to discuss
that with equipment manufacturers and the industry
more generally.

FACILITATOR RAKOVAN: Does anyone want
to expand upon that or -- please, if you could
introduce yourself.

MR. MAIELLO: Sure. Mark Maiello again
from Wyeth Research in New York. There was the
representative from Best, | believe. This would be
a question for you on this issue. Forgive me if
this i1s anecdotal information, but iIs it true that
the existing irradiators would not be subject to
reloading, but, in fact, would have to be totally
replaced? We had heard that that was a real
possibility.
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MR. WASIAK: Obviously -- Tom Wasiak

from Best Theratronics. We haven"t done very
extensive analysis of that situation, but we looked
at 1t briefly. And 1 think the entire -- doing it
in the field would be probably prohibitive and
likely impossible. There might be an option of
doing something in the facility, kind of swapping
the radioactive shielding component. That might be
an option.

I also would like to say -- kind of
follow up on the previous comment that the impact of
using different form of cesium varies, obviously,
with the design of the equipment. And it"s not the
same for all kind of equipment and all applications.

So in our case it might be easier in case of blood
irradiators -- obviously, you have to compensate in
some way for a loss of specific activity and
possibly, you know, increased volume or iIncreased
number of sources.

But i1t might be possible, with some, you
know, medium size design changes. In other case,
more significant changes to the design of equipment
would be required, and probably loading these type
of sources to the existing pieces of equipment might
be i1mpossible.
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FACILITATOR RAKOVAN: 17"ve got a few

panelists who haven®t made any comments yet. 1°d
just like to open the floor, if they would like to
go ahead and step up and say something at this
point, after this gentleman speaks, of course. Sir,
if you could introduce yourself.

MR. SULEIMAN: Orhan Suleiman with the
Food and Drug Administration. You talk about reduce
specific activity. Twenty percent, 50 percent?
Give me a ballpark figure. And how would that have
-- what sort of an impact would that have iIn terms
of irradiation time for commonly-used applications?
Are we going to go from five-minute times to five
hours? Or are we going to go from five minutes to
10 minutes? That has a lot to do with the
practicability and the applicability of such
changes.

MR. PATTON: Well, you saw my
viewgraphs. In the pollucite, we really --
basically was half what the cesium chloride was.

And I don"t know i1f there®"s other experience there,

but 1 think half or lower may be -- depending on how
much -- again, we don"t know what the requirements
are for dispersibility or leachability. |1 mean,

depending on what those requirements are, how much
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better is good enough, i1t would drive that specific
activity reduction.

MR. SULEIMAN: 1 know, but I can only
think one thing at a time, so I want to -- I want to
understand the reduced --

(Laughter.)

-— activity and intensity, and then I
could worry about the other issues. But I think --
IS reducing the activity going to be so bad that it
can"t be -- 1t won"t be practical in the working
environment? And what are the average times for
using these irradiators for applications?

MR. COPPELL: Well, I"m not sure 1 can
add much to what Brad just said. |If you®re looking
for a typical number, think of half. Whether that"s
still —- is still viable from an applications
perspective is really a question more for the
equipment manufacturers.

And I think we"re all a little concerned
about getting numbers set iIn concrete too early, but
just for order of magnitude think of maybe half.

MR. SULEIMAN: Thank you.

FACILITATOR RAKOVAN: Sir, if you could
introduce yourself, please.

MR. MOSHAASHAEE: Moji Moshaashaee,
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Schering Corporation. |1 just had a question. When
you change the constituency of the cesium chloride
itself, you have additives. Does that change in any
way the gammas that are -- you know, the basically
beautiful gamma that we get from the cesium sources
that we get right now? Do we get uniform --
uniform, actually, gammas?

MR. COPPELL: Provided you design the
material that you incorporate -- matrix material
that you incorporate this in correctly, the answer
IS no.

MR. THOMAS: 1"m Jerry Thomas of Via
Christi Regional Medical Center iIn Wichita, Kansas.

FACILITATOR RAKOVAN: If you could turn
the mic up a little bit, please.

MR. THOMAS: Oh, absolutely. Excuse me.

FACILITATOR RAKOVAN: Thank you.

MR. THOMAS: 1°d like to give Orhan a
direct answer to your question, and that is how long
of the irradiation time. We currently are
irradiating at about 12 to 15 minutes for a source
-- pardon me, for a blood sample. Consequently, if
we double that time, the throughput is going to be
24 to 30 minutes per sample.

Consequently, to meet the workload that
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we currently have, we are going to have to have an
additional irradiator capability. 1 think that is
going to be the case in many large blood banks is
that the current irradiator capacity iIs not going to
be sufficient with the lower specific activity
source in the irradiator.

MR. MOSES: Paul Moses, Best
Theratronics. |If you look at the different models
that we have 1In the gamma cell line, which holds the
cesium source, you are looking at the higher loaded
units to be In compliance with the AABB and the FDA.

You would be looking at little over a minute to be
in compliance with a fully loaded unit, GammaCell
1000.

The GammaCell 3000, which holds multiple
blood bags, you are looking at a cycle time of
around two and a half minutes on a new unit fully
loaded. So after you®ve had a unit for it sounds
like —- in the gentleman®s case here -- for maybe 20
years --

PARTICIPANT: Fifteen.

MR. MOSES: -- 15 years --

(Laughter.)

-- yes, you are obviously -- your cycle
time i1s going to drop a little. But that just
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speaks to the reliability and the longevity of this
kind of product in the marketplace.

FACILITATOR RAKOVAN: Do you want to --
okay. Rob, do you want to go first?

MR. LEWIS: Rob Lewis from NRC. 1 would
like to hear, if 1 could, some additional words from
the panel about creating a market. And, iIn
particular, the panel seemed to indicate that there
wasn"t a technological obstacle to a new form, but
there wasn"t a market-driver. And, you know, a
regulatory action could create a market, of course,
to drive a new form for the U.S.

But, as we all said, this is a worldwide

business, and there is only one producer in the
world, which is Mayak. And would the regulatory

action in the U.S. also create a market for the rest

of the world, or -- or, you know, how can we do this
in isolation? Even -- is there enough market force
to sustain two different forms -- a cesium chloride

form for the rest of the world and a different form
for the U.S.?

MR. SCHRADER: John Schrader, REVISS
Services. We have had this discussion internally
quite a bit. It is going to depend on what the
costs are to make the changes, whether they are
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going to be able to pass a lot of costs on,
obviously.

We are looking at probably having to
develop a new process line to be able to develop the
new source material. Whether there 1s a sufficient
market out there right now to be able to maintain
two lines where you have cesium chloride on one and
where you have this new material on another --
again, it"s going to all depend on what the
development costs are and what the sales costs will
be.

FACILITATOR RAKOVAN: Please.

MR. ALOY: Excuse me. Because I am not
very fluent in excuse, maybe 1| speak In Russian and
use the -—-

FACILITATOR RAKOVAN: No, that"s fine.
That"s fine.

MR. ALOY: I can -- I would like to
stress only that we have no technology for a new
alternative form. We have only the scientific
results and scientific resources and scientific
bases of different alternative materials, like
pollucite or glasses.

But technology means that equipment,
operational personnel, and hot cell installation.
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And so just only the first approach to the change
for a new alternative materials we have.

And also, in Russia we have the testing
in the -- with surrogate materials, not with the
real initial form. Initial form Is cesium nitrate
is initial form to transform into the ceramics or
into the glasses. So we have no technology for
pollucite or alternate forms. We have only
scientific approach, and we need enough time to
implement the scientific approach into real
technology.

And also, we need to understand that the
cesium chloride, due to crystalline form properties
and physical property, has free volume into the real
sources. This is free volume iIn the design sources,
about 25 volume percent.

So we can use this additional volume to
receive the volume activity, specific volume
activity, equal approximately -- it"s about 90
percent to the activity of the cesium chloride.

This 1s only —-- just my remarks to the discussion.

FACILITATOR RAKOVAN: Thank you, sir.

MR. COPPELL: Yes. Can 1 just add my
support to that comment on behalf of the
manufacturers? 1 am trying to be careful to say
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that we believe that we can develop the technology.

But 1 support what Mr. Aloy says. We don"t have
that technology right now. We have a track record
of use of non-dispersible versions for forms of
cesium going back some time, which leads us to
believe that it is feasible.

But, really, we need some more months,
as | said at the outset, maybe six to nine more
months, to -- to assure ourselves, and then be able
to make a proposal. And thereafter, then actually
industrializing that technology, bringing it to
market, assuming that the commercial environment

existed to justify i1t, would take a few years.

FACILITATOR RAKOVAN: If I could -- I™m
sorry, | had a gentleman who stood up earlier. |IT
you want to -- please. 1 cut you off earlier, and I
wanted to give you a chance. 1711 get to you next,
sir, 1 promise.

MR. WASIAK: Just a brief comment. 1
guess 1t -- some of the questions earlier i1t was
assumed that a 50 percent drop iIn specific activity
automatically means that the irradiation time would
have to be doubled.

It is true In some cases, but I think
by, you know, installing more sources where you have
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that capability, or in other means, this can be
compensated to some extent, and may not necessarily
mean drop of -- or extension of irradiation time
twice the previous value, right? So partial
compensation, 1f not full compensation, may be
accomplished by certain design changes.

FACILITATOR RAKOVAN: Yes. Sir?

MR. MAIELLO: Mark Maiello again from
Wyeth Research. You know, we are starting to touch
on the money issue now a little bit. And 1°d like
to remind everyone here that even pharmaceutical
companies have budgets and --

(Laughter.)

-- we are -- we are starting to hear
rumors. You know, again, | hate to bring up
anecdotal information, but, you know, we are hearing
rumors that new irradiators may cost, you know,
hundreds of thousands of dollars.

In the present economic atmosphere, even
companies like my own are struggling. And prior to
this, they were struggling on their own without the
present economic burdens, research lines and
research avenues iIn most pharmaceutical companies.

And 1 know there are some of my
colleagues here, so correct me 1f I"m wrong, there
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are -- those research avenues were drying up. So,
you know, budgets are rather tight. Unless these
new -- and with all due respect to the panel
members, unless these new sources are competitively
priced, with the non-isotopic versions, for
companies like mine that do not need a mono-
energetic photon beam, they will switch over.

That®"s what I"m hearing from my management and the
scientists that use these devices. They will switch
over to X-ray type devices.

Again, It is probably too early to
determine what the cost of these things will be, but
it 1s something to keep In mind.

MR. JARDINE: Let"s see, Les Jardine, a
consultant. And 1 have worked the last 12 years in
Russia, including the Mayak site.

Just 1 want to add what Is missing --
and everybody should bear in mind -- the cesium
comes from an operating reprocessing plant. There
IS one at Mayak. There is none in the U.S.

That plant purposely designed a process
to recover cesium nitrate. That doesn®"t exist in
France, where there is another operating plant. To
take that product, as Albert Aloy said, to another
form requires the scientific basis, which the
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institute has developed. But what"s required are
the engineering study to decide how to fit that in
an operating reprocessing plant in their hot cells.
And that i1s where this time comes in.

And 1t"s my personal judgment, having
worked feasibility studies and others in Russia,
it"s a five-year process to take it to another form
in an operating plant at Mayak. That"s why I™m
supporting the notion of three years, but it"s not
-- and just bear in mind, in Oak Ridge, what could
they do? They don®"t have any cesium nitrate. We
don"t have the reprocessing plant.

So somehow, you know, as an operating
reprocessing plant you have to develop a whole
remote operated production line and continue the
scientific work. And it"s a five-year timeline, is
my experience in Russia.

And 1 should just add, because I may not
comment again, and there has to be the cooperative
agreement between the governments to allow that work
to take place. That"s missing. The U.S.-Russian
government to allow that work to happen is missing.

FACILITATOR RAKOVAN: Orhan? If you
could introduce yourself again, please.

MR. SULEIMAN: Yes. Orhan Suleiman with
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FDA, but these are clearly my professional
questions. 1 have accepted the fact that the
activity, although reduced, could probably be -- you
can use more of it, and it will probably be
feasible. It sounds like iIndustry i1s up to the
challenge.

The more fundamental issue is the
chemical, non-dispersibility form, and how that
works out economically 1 have no idea. But,
obviously, it is feasible. | just wanted to get
that clarified in my mind.

So 1t sounds like it i1s very, very much
possible to come up with a solid, non-dispersible
form of cesium, and it"s -- probably with sufficient
activity, in larger amounts, that would fulfill the
tasks necessary. How that plays out economically,
as | said, I"m not going to participate in that
decision, because who is going to manufacture it,
who is going to put it together is a different
Issue.

But the scientific issues, the technical
challenges, sound like they"re soluble. 1 mean,
they"re -- they can be resolved.

(Laughter.)

They can be resolved.
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Am 1 correct on those two points? We
probably could get a forum that would be adequate,
and we probably could get insufficient activity. |
mean, that"s what 1"m hearing. 1 don"t really need
your answer. That"s what 1"ve come to the
conclusion myself.

FACILITATOR RAKOVAN: Anybody want to go
into that territory?

MR. SCHRADER: 1 was just going to say I

think it"s a correct conclusion that It is a

solvable issue. | wouldn®"t go so far as to say,
yes, 1It"s -- the money iIs -- you know, how much is
it going to cost? 1Is i1t -- we can solve the

problem, but can people afford it when we get it
solved?

Secondly, I would just kind of add that
everything is dispersible with enough exposure
behind it.

MR. PATTON: 1 guess | might make one
more comment. | guess it was mentioned that there
iIs some void volume iIn these sources, so there is --
we could reduce the void volume in the cell -- 1|
mean, into the -- in the source and also decrease --
or increase, | guess -- the amount of material iIn a
given volume.
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But I would like to caution that we do
want to keep safety In mind as well. And barium
grows into these materials. It has different forms.

So we need to look at the thermal expansion and
make sure we don"t develop a source that is not safe
in the process of changing the source form. So all
of the testing, and so forth, needs to be done to
make sure that the source form is safe as well.

FACILITATOR RAKOVAN: Dr. Aloy, you had

MR. ALOY: We need to find not only the
physical forms, but also to provide the results --
positive results after the testing of these forms in
optimal design, because we have after the studies
some ceramics or glasses, we provide the test for
compatibility, for fire, and for some additional
tests for specificity.

And not -- we have good results after
this testing. So it"s not only the problem to find
the alternative forms and produce. It also needs
along the way for testing purposes alternative forms
and the design of sources for specificity. We have
standards and -- followed by these vendors in all
the testing.

MR. COPPELL: Well, 1 think I"m at risk
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of repeating what a number of other people have
said. 1 agree with the point that Brad made about
the -- we do need to take care of the question of
safety and allowing sufficient void volume in
cesium. But iIn estimating, maybe a half the content
activity in a source made to a new format, 1 think
we are making allowance for that. 1 don"t really
want to complicate the issue by going into the
detail of what that means.

And 1 also agree with the comments that
Mr. Aloy made about, in terms of the performance of
these sources, there i1s a long road to go down to
convince ourselves that the improvement that is
delivered from a change in physical and chemical
form is adequate to meet everybody®s needs and
expectations. And that is particularly true in
terms of dispersibility.

I think we have had a couple of
conversations and discussions about leachability or
solubility, 1f you want to call it that, and that"s
a relatively simple term to understand. And iIt"s a
relatively simple concept to measure and validate.

But when i1t comes to discussion about
dispersibility, which of course is another concern,
then I don"t know that there i1s any very clear
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guidelines right now. And 1 think part of the
process of developing the technology will be to
develop an understanding of what is acceptable iIn
terms of dispersibility.

FACILITATOR RAKOVAN: Anyone care to
piggyback on that, or make another point? Please
introduce yourself, sir.

MR. POWELL: 1 am Brian Powell. 1 am
from Constellation Energy, nuclear power. And I
guess | am trying to get an understanding of this
from a practical perspective. So what I™m
understanding is that to calibrate our instruments,
for example, we are going to need twice the
material. We"ll basically have to replace our
calibrators, and that -- there is going to be some
increased cost with this new solid type of source.

I don"t know If there®s a ballpark
number that it"s going to be 10 times as much per
curie, or 1,000 times more per curie, or a million
times more per curie, but that would be something
that 1°d like to know.

And the other thing s, which I™m
hearing some things being touched on, is industrial
safety i1ssues. You know, does making these new
sources iIntroduce other things that we are going to
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need to be able to monitor for besides just
radiation? Chemicals leaching out, things like
that?

FACILITATOR RAKOVAN: Just wanted to
interject from that question. Just keep in mind
that, you know, we are having this workshop because
it"s part of the process. We haven®t made any
decisions on how we"re moving forward on this at
this point. So just kind of wanted to throw that
out there. We"re -- you know, we"re just discussing
these issues.

Did anybody want to react to the
gentlemen®s statements?

MR. COPPELL: On the subject of cost, 1
mean, | think it"s obvious to the industry that this
isn"t going to work iIf the cost of the new
technology i1s that significantly greater, or, more
particularly, if the cost of the new technology is
more than alternate technologies. Then, clearly, it
IS not going to be very attractive.

So that has got to be borne in mind, and
it is being borne in mind in terms of our
development activities.

I think, though, that you need to recall
that the costs will be split into two parts, really.
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The first part 1s a development cost, and that
could be quite significant to the industry, and, of
course, the risk is that that development cost will
have to be incurred before there is any revenue or,
indeed, any guarantee of any revenue. And that is
part of the discussion we need to have.

And then, there will be a manufacturing
cost once the technology i1s developed and installed
and considered operational. And that is not yet
assessed, but we understand that it needs to be
realistic in terms of market accessibility.

FACILITATOR RAKOVAN: 1 am going to use
a pause, since | see no hands. Lynne, do you want
to go ahead and give your presentation?

Michelle, iIf you could bring Lynne®s
presentation up? She has just got some general
information from the medical perspective that she
wanted to share.

MS. FAIROBENT: Thank you, Michelle.

As 1 introduced myself earlier, I am
Lynne Fairobent with the American Association of
Physicists in Medicine (AAPM). And since this issue
surfaced and the NAS panel had been charged with
their task, AAPM and the medical community has been
looking at this issue.
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Next slide, Michelle.

AAPM®s mission, just for those who may
not be as familiar with us as others iIn the
audience, 1s to promote the highest quality medical
services for patients while advancing the practice
of physics in medicine and biology by encouraging
innovative research and development, disseminating
scientific and technical information, fostering the
education and professional development of medical
physicists. And we currently represent about 6,000
medical physicists, primarily in the U.S., but we
also do have international members.

Next?

The use of radioactive materials iIn
medicine 1 think can easily be stated and not
disputed, that i1t has resulted in many lives being
saved that otherwise would not be. Cesium chloride
irradiators are just one example of the way in which
this occurs.

AAPM 1s concerned that the prohibition
or elimination of the use of cesium Irradiators
could result In a decrease iIn the standard of care
that currently exists in this country. As a result
of that -- next slide -- AAPM conducted a survey in
August of this year to assess our members®
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experience with irradiators across the board.

The results of the survey are skewed
toward hospital-base or university-base irradiators,
but 1t should not affect the general overall
conclusions and trends.

Next slide.

The survey was distributed to all AAPM
members, as well as members of the RSO, the
Radiation Safety Officers™ listserv, and other
medical organizations had access to this.

We received 363 respondents, 297 had
irradiators. 84.6 of those used cesium-137 as the
source. 9.3 percent used conventional X-ray units.

Six percent used medical LINAC accelerators or
LINACs.

The cesium units represented all of the
major vendors. Only 10 percent were purchased
within the last two years, and seven percent planned
on replacing the units within the next five years.

Next slide.

Twenty-five percent of the cesium units
had some malfunction, but most were repaired in less
than seven days. This is an issue that keeps coming
up as we discuss and debate the difference between
the cesium chloride irradiators and transitioning to
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the X-ray units.

Of the X-ray units, 35 percent had
malfunctions, with 44 percent being repaired in
seven days.

Next slide.

Of the cesium units, only 40 percent are
used for blood irradiation, and I think this is key
to keep In mind -- is the other irradiation uses of
these i1rradiators. With 25 percent used for
material, 25 percent for animal irradiations, and 10
percent was unspecified as other uses.

Of the X-ray units, 50 percent were used
for blood irradiation, 19 percent for material, and
32 percent for animals. Of the medical LINACs that
were used in this modality or use, 40 percent were
for blood irradiation, and 11 for animals, versus
the primary use of LINACs, of course, is to treat
patients -- human patients and veterinary patients
-- for the treatment of cancer.

Next slide.

In conclusion, we feel that both types
are usable. The conventional X-ray irradiators seem
to be fairly reliable. However, they represent only
a small minority of the irradiators currently in the
field, and they have slightly more down time than
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the cesium units.

The cesium units, on the other hand, we
know to be extremely reliable. Their users, in
general, have no plans to replace them unless there
iIs an external factor that i1s going to drive them to
that.

Next slide.

We believe that the forced removal of
cesium irradiators would result in a large loss of
resources, both radiation sources and funds, not
only from medical facilities but research
institutions as well.

Next slide.

In considering the cost of alternative
technologies, one needs to include not only the cost
of the replacement, but the calibration and
maintenance of the equipment, the cost of downtime
for the critical use equipment, such as the blood
irradiators. And a quantifiable cost for the
alternative blood sterilization during equipment
down time needs to be assessed and needs to be
possible, as well as the human cost for patients who
need blood.

In many cases, the comments we receive
from the survey, if an X-ray unit is being used for
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blood i1rradiation, and it is down, oftentimes the
backup Is the cesium irradiator at someone else"s
facility if they do not have one at their own
institution.

Next slide.

It is easily demonstrable that cesium
chloride sources utilized in blood irradiators have
a much more reliable performance record than
machine-produced technologies. And both the cost
and continuity of operation or failure should be
considered financially, and then the possible impact
on human life.

Over the course of the rest of today and
tomorrow, we actually will be sharing more data as a
result of a couple of the other questions that are
being asked. But there is a huge iIncrease iIn
concern iIn the research community on the viability
of transitioning, for clinical trials work, from
using a cesium irradiator now to -- 1If one has to
transition to the X-ray unit, can one in fact
demonstrate the equivalency to FDA i1n order not to
jeopardize the clinical trials work that has been
done currently, and not have to go back and start at
square one.

Thank you.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104
FACILITATOR RAKOVAN: Thanks, Ms.

Fairobent.

Michelle, iIf you could go ahead and
bring up the question again.

Anyone have any reaction to the
presentation that Ms. Fairobent just gave, or any
other issues that they"d like to throw around in
terms of question 1.1? Please.

MR. MAIELLO: Mark again from Wyeth
Research. Lynne, that was very good. The -- again,
the anecdotal information I will give you from my
institution. And, again, if my colleagues find that
this 1s Inaccurate, please go to the microphone.

111 step back a little bit about what
-- you know, about what 1 commented on earlier. The
pharmaceutical companies are a little strange. They
do things with research lines in mind, and that
research often changes.

In my own institution, the use of the
irradiators is basically two different types, one
for irradiating small animals, the other for
irradiating cells. The group that irradiates the
cells would agree with the equivalency issue that
you brought up, because when asked directly by me
they said, yes, it would be potentially troublesome,
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because the literature has used the -- the
literature shows that researchers have used the
cesium sources most frequently for irradiating
cells. And perhaps research that was conducted with
an X-ray machine, with 1ts broad spectrum, would be
questioned.

On the other hand -- and this was part
of my comment before -- the group that irradiates
with animals -- i1rradiates the animal lines would
probably not care. However, | will say this. The
researcher who I questioned, who was in charge of
the i1rradiator, said to me a few days ago i1t would
be potentially feasible, if the money i1s there, to
purchase -- to keep the irradiator, assuming no
regulatory issues arise, and buy an X-ray machine at
the same time, and use it exactly the way you
described it -- as a potential backup for the X-ray
machine 1If the X-ray machine fails, and we have
heard about the higher maintenance and potentially
higher breakdowns. And so the irradiator would
still be there, assuming, of course, that no
regulatory issues arose to force us out.

So the situation is never quite clear.
It is always gray. And when given a choice, people
will often take the choice, especially 1f -- | have
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to say i1t -- 1T the money i1s there, they will take
the choice.

FACILITATOR RAKOVAN: Okay. A few more
comments, and then we"re going to move on, please.

MR. McBRIDE: 1I1"m Bill McBride from
UCLA. 1"m a radiobiologist. [I™"m representing ASTRO
here. It"s the American Society of Therapeutic
Radiation Oncology.

Yes, 1°d like to say that there are
actually -- you know, from a radiobiological point
of view, 171l state the obvious. An X-ray is not a
gamma ray. There is a big difference between them.

I think the -- you know, whenever it
comes to the usage of these machines, they are all
used for different purposes. And, actually,
switching -- I mean, I disagree entirely that small
animal users could switch easily to X-rays. That
just isn"t true. 1 think that it would take a lot
of effort. Most of the work that has been done with
small animals have used cesium.

I think that iIn particular for things
like whole body radiation setups cesium Is a much
better kind of -- for all kinds of technical
reasons. 1 think making that change is going to be
expensive, It"s going to use more animals, you are
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going to get into a whole new recalibration system.
And 1 think it is not just a simple matter of, you
know, taking the animals and saying, ""Okay. Let"s
use X-rays.”™ |1 don"t think 1t"s going to be that
easy at all.

So 1 think there are disadvantages,
certainly, to using X-rays for many studies, not all
certainly. There are some situations where the
transition can be made without a great deal of
difficulty, but they are other situations where it
IS just going to be very difficult indeed.

FACILITATOR RAKOVAN: One more hand,
please?

MR. NIXON: Grant Nixon with Best
Theratronics. As the world®s leading manufacturer
of self-contained irradiators, in both the X-ray
technology form and in the cesium form, 1 would
agree wholeheartedly with that comment. The use of
X-ray technology does not port well to the research
irradiator applications, specifically with regards
to irradiating animals. There i1s a big difference
between the mode of dose deposition.

When you®re dealing with low-energy
photons that are inevitably part of the X-ray
spectrum, you will end up with a lot of photo-
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electric differentiation in terms of the absorbed
dose. So unless you can genetically engineer a
mouse not to have any bones --

(Laughter.)

-— you are going to be -- you are going
to be stuck with using a high-energy gamma research
irradiator for the foreseeable future.

Thank you.

MR. KAMINSKI: Hi. Joe Kaminski, NIH,
but 1°m not speaking on behalf of the NIH. I1"'m a
radiation oncologist. Again, we treat with X-rays,
high-energy X-rays, and, of course, you know, a
mono-energetic 660KeV gamma -- that®"s cesium -- 1S
useful. But certainly other sources, such as
cobalt, could be used, which would more mimic the
high-energy X-rays which we used clinically.

So to disregard X-rays -- and, again, we
can use LINACs for some animal use, although it is
expensive. But there are alternatives, such as
high-energy X-rays. So --

MR. SVAJGER: Hi. [I"m Mark Svajger with
Fluke Biomedical. We are a large calibration
facility. | just have a statement and a question.
First of all, the statement. Any changes will cause
the price of calibration to go up. And we are
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already probably one of the most costly facilities
right now, at, let"s say, $200 an instrument.

So when we"re talking about, like the
gentleman from Constellation Energy, is it going to
be 100 times more, a million times more? That will
all impact us as we use our equipment to survey our
facilities.

Number two, my question is, If we change
-— this i1s more or less for Brad, I guess. If we
change from a powder form to more of a ceramic form,
are there any more inherent errors or variables with
that?

MR. PATTON: Maybe others can -- 1 think
there might be some self-shielding, but 1 think
someone mentioned earlier that the energy of the
gamma is going to be the same in these different
forms. And there might be some self-shielding if
you bring in some cermats, you bring metals or other
things into it. But I think you will get the same
type energies, which I would think would be of
interest to you.

MR. ALOY: 1 can say that because the
ceramics or glasses contained only elements with the
atomic weight, the self-absorption is not -- will
not change very sharply from the cesium chloride.
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So the properties will be very close to cesium
chloride.

MR. MAIELLO: If I might just get back
to that issue briefly about the use of both machines
at a facility. First, let me say, don"t shoot the
messenger. 1°m only repeating what the scientists
tell me.

And maybe the confusion bespeaks more to
the -- where we are about this than anything else.
And if they haven"t researched it very well, then
they are making statements about using both Kkinds of
machines, you know, with one as a backup. On the
other hand, the end point that we used the machine
for is simply the knocking down of the immune system
of the animal. It is not to do anything else.

Now, whether that -- you know, certainly
a mono-energetic photon i1s not needed for that, but
the -- it iIs true that the broad spectrum of the X-
ray machine may induce some secondary effects that
scientists have not considered. But, again, that is
because of where we are in this entire issue. They
are hearing these things, that these cesium sources
may go away and they are beginning to explore
whether or not the alternatives are available.

Now, 1 do know -- I have made contact
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with a few other scientists at other institutions,
and they use the machine -- the X-ray machine for
exactly the same reason we do -- to knock down the
immune system of the animal, so that oncological
compounds can be tested on the tumors that the nude
mice grow rather quickly.

FACILITATOR RAKOVAN: Sir, I™m sorry.
I"m going to interrupt real quick. Right now, I™m
just trying to bring us all in. We"re focusing on
feasibility of the use of other forms of cesium-137.

IT you™d like, I can"t put like in a parking lot

kind of the X-ray stuff, because we are going to hit
on that later. Do you want me to put it up there,
or do -- to --

MR. MAIELLO: As I understand, that is
going to be another question.

FACILITATOR RAKOVAN: Yes, yes. We"re
going to get to that.

MR. MAIELLO: We can hold that off until
then.

FACILITATOR RAKOVAN: Okay. |1 just
wanted to kind of bring us back.

Lynne, | saw you had your tent up
earlier?

MS. FAIROBENT: 1 think the only comment
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I wanted to make on -- with regard to a LINAC being
used instead of cesium chloride, while we are
awaiting development of an alternative form of
cesium perhaps, is that in many of the medical
institutions where they may use the LINACs for blood
irradiation, they have to schedule the blood as if
they were scheduling a patient for treatment. And
oftentimes the LINAC may not be available, because
patient treatment tends to take priority, as | think
most of us would agree it probably should.

So if there is -- if the X-rays are
being used and there is down time on that, and the
LINAC i1s the backup, 1t may not be available due to
patient treatment schedules.

FACILITATOR RAKOVAN: As you®ve noticed,
we"ve put the other -- the next question up, which 1|
think we"ve been covering anyhow. It"s question
1.12, is the use of other forms of cesium feasible?

IT so, please describe desired methods, and discuss
any benefits or obstacles. Again, | think we have
been covering this, unless -- 1f someone has a
specific additional topic.

Sir, if you can introduce yourself one
more time.

MR. MENNA: Yes, Blair Menna again from
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Best Theratronics.

I just want to key in on the word
"benefits™ there. And one of the things that 1
think potentially may be feasible and would
certainly be extremely beneficial is, 1T we went
into reprocessing cesium, wouldn®"t it be wonderful
iT we were reprocessing the existing cesium
chloride? So the benefit would be that we -- we
would essentially defer the disposal problem. We
wouldn®t have to find an immediate storage solution
for that.

Assuming that the specific activity
drops off, and assuming that there Is a switch to
alternative technologies all together, I am
wondering whether or not we couldn®t essentially
reprocess cesium, have enough return from the field
that then would be returned for applications iIn a
less dispersible form.

So | see it being a benefit. 1 don"t
know whether any of the source manufacturers could
comment on the feasibility of doing that.

FACILITATOR RAKOVAN: If you"d like to.

MR. COPPELL: Okay. Well, just briefly.

Yes, | understand, Blair, what your proposal is
there, and it does sound attractive, doesn"t 1t?
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There are one or two obstacles that we
may have to overcome before we could recycle cesium
that is currently in circulation, not least the fact
that a lot of that material is quite old already.
Cesium has a half-life of around 30 years. And so
material which is well into one half-life may be 15
or 20 years old. 1t is really questionable whether
that would be reusable anyway.

We are already looking, as we have
described, at the potential reduction in specific
activity of an alternate form of maybe a factor of
two. If you make that worse by using 15-year old
cesium, or 20-year old cesium, I"m just not sure it
is practical. But it is -- it Is something that is
being considered.

MR. ALOY: Excuse me. It"s -- maybe 1
do not speak i1n good English, but 1 would like to
say that besides cesium-137 we have this table. 1
support cesium-133. And when we use the decay of
cesium-137, the ratio between stable isotope and
radioactive i1sotope changed, and the stable i1sotope
equivalence in the -- for the second review of this
radioactive isotope. So this is not feasible to --
to process the spent sources to separate cesium-137,
because the ratio will be not good for the -- using
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theilr radiation sources.

MR. COPPELL: At the risk of getting
into too much detail, 1 agree with that. But, of
course, the cesium-137 decays to barium. The barium
IS -- can be separated after the cesium, so It -- 1iIn
effect, the effective specific activity of the
material doesn®"t decay with the same 30-year half-
life as the cesium-137 does. You can recover some
of this lost activity by removing the barrier.

FACILITATOR RAKOVAN: Please introduce
yourself.

MR. JONES. Yes. Rick Jones, just
private citizen. 1 represent myself.

(Laughter.)

Just hearing the dialogue, it -- what
I*m hearing is the users are expressing criteria
that has to be met. Manufacturers are kind of
responding to that, and these are kind of drivers
from both sides to inform the decision.

As a path forward, something to
consider, not making more work for federal agencies,
but it would seem a getting together of the users to
create the criteria that they need in the different
uses of these sources, and then compiling that, and
then communicating that to the manufacturers, gee,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116

how would you meet these criteria, would really go
to help inform what can and can®"t be done and in
what timeframe, how much money would it take, how
many years of development.

IT 1t"s five years just to create the
product line, how many years of testing would it
require to accept the product in the different users
for blood irradiators, for your radiation of
animals, cells? You know, how many years of just
testing of the new product to make it acceptable to
the user community?

But I just —- in listening to this, it
seems like a collection of user needs communicated
to the manufacturers to then respond to see what
they could do. And perhaps that could be something
the federal agencies could do in informing the
answers to these questions over time.

Thank you.

FACILITATOR RAKOVAN: Thank you, Mr.
Citizen.

(Laughter.)

I*m going to go ahead and try to get
through a few of the questions. 1.13 1 believe we
have up already. Would the affect of density
loading, with different forms of cesium, preclude
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the use -- theilr use In existing devices? And also,
would it require modification of existing devices?
IT anyone has any specific points that haven®t been
made on this topic, now would be a good time to
interject.

Sir, please, step in.

MR. ALOY: Just only from the scientific
point of view, not as a producer, because
unfortunately | represent a different Mayak site.
And as the people from Radio Institute note, 1 had
an opportunity to participate in this very important
meeting.

But from a scientific point of view, 1
can say that -- that feasibility study, we need to
have In at once to change the technology. And this
iIs a task for optimization. From one point of view,
this 1s a safety, then cost, then technology
availability, and the physical and allegation
properties, and all together we need to combine --
have good initial data based on the scientific
research and development technology, and then
calculate all of this in the optimization option --
for optimization option.

And, of course, we need to move to each
-- from one site, the users from other sites,
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distributors and producers and scientists and
technology specialists. So we need to understand
also about the secondary risk when we use the new
technology, which accompanies a new process.

And this 1s -- will be a more
complicated process, but from -- very simple answer
for this question. |1 think -- this is my private
opinion -- that, yes, we can develop a very good new
ceramic or glass forms, with good density of cesium-
137, which will satisfy the user®s needs.

But we need to move to each -- okay.

FACILITATOR RAKOVAN: Thank you, sir.

Anyone else want to build off of those
comments, or give another perspective? Sir, if you
could introduce yourself again, please.

MR. WASIAK: Tom Wasiak from Best
Theratronics. | guess | may repeat the previous
comment, but 1 guess this question specifically asks
-- so speaking about our family of irradiators,
GammaCells, if you read the question as, would it
preclude their use iIn existing devices, without
absolutely any changes? 1 think the answer would be
yes.

But i1f you look at it, you know, with
some small to medium to large design changes, the
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answer would be it would be possible, and diff