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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

* k%

BRIEFING BY DOE ON

PLUTONIUM DISPOSITION STRATEGY AND PROGRAM

* % %

PUBLIC MEETING

* % %

Nuclear Regulatory Commission

Commission Hearing Room

11555 Rockville Pike

Rockville, Maryland

Wednesday, September 17, 1997

The Commission met in open session, pursuant to

notice, at 9:18 a.m., the Honorable SHIRLEY A. JACKSON,

Chairman of the Commission, presiding.

COMMISSIONERS PRESENT:

SHIRLEY A. JACKSON, Chairman of the Commission

GRETA J. DICUS, Member of the Commission

EDWARD McGAFFIGAN, JR., Member of the Commission

NILS J. DIAZ, Member of the Commission
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STAFF AND PRESENTERS SEATED AT COMMISSION TABLE:

JOHN C. HOYLE, Secretary

KAREN D. CYR, General Counsel

HOWARD CANTER, Acting Director, Office of Fissile
Materials Disposition, DOE

DAVE NULTON, Director, Reactor Group, Office of
Fissile Materials Disposition

ANDRE CYGELMAN, Director, Materials &
Immobilization Group, Office of Fissile

Materials Disposition
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PROCEEDINGS
[9:18 a.m.]

CHAIRMAN JACKSON: Good morning, ladies and
gentlemen. The Commission would like to welcome Mr. Howard
Canter, Director of DOE's Office of Fissile Materials
Disposition, and his colleagues. For the record, DOE is the
Department of Energy.

This morning the Commission will be briefed on two
things.

First, DOE's plans to implement a program to
provide for the safe and secure storage of weapons-usable
fissile materials, that is, plutonium and highly enriched
uranium.

Second, DOE's strategy for the disposition of
surplus weapons-usable plutonium.

In December 1996 DOE issued its final programmatic
environmental impact statement on the storage and
disposition of weapons-usable fissile materials. The
Secretary of Energy announced the record of decision on this
matter on January 1l4th of this year. Shortly after the
Secretary's announcement the DOE briefed, on January 17,
1997, the Commission on its plans.

More recently, in July of this year DOE issued a
program acquisition strategy for selecting private sector

organizations to assist in implementing the MOX fuel
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alternative for disposing of surplus weapons grade
plutonium.

The Commission is extremely interested in the
plans and strategies being considered by the Department of
Energy on this topic because the program could affect
facilities that the NRC has licensing authority over such as
commercial power reactors, the geologic high level
radioactivé waste repository, and possibly others.

Unless my fellow members of the Commission have
any comments they would like to make, Mr. Canter, please
proceed.

MR. CANTER: Thank you very much, Madam Chairman
and other members of the Commission.

With me today is Mr. Dave Nulton, on my right, who
is responsible for the reactor option and our work under the
National Environmental Policy Act in doing a supplemental
EIS for the siting of the facilities that will be required
for plutonium disposition. Dave also has the highly
enriched uranium program, which I'm not going to discuss in
any detail here today, but if you have questions, we can
cover them.

On my left is Mr. Andre Cygelman, who has the
immobilization, the pit conversion, and some of the material
issues that our office is involved with.

I want to concentrate today on the plutonium

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

disposition, to go into this procurement strategy for the
private sector involvement, talk a little bit about some
legislative authority that may be required, and then talk
about what is going on with the Russian side of this,
because what we finally do in the long run is going to
depend on where we end up with an agreement with Russia.

Go ahead with the fist viewgraph.

This chart just gives some of the background, I
think most of which your members know already.

The commitment to eliminate the surplus fissile
materials.

The second item is the Defense Authorization Act
for fiscal year 1995 which established a permanent office in
the Department of Energy reporting to the under secretary.
We have an under secretary nominee now and hopefully he will
be confirmed. Then we will have our management structure
lined up again.

There is a joint U.S./Russian effort that came
from several summit agreements. The earliest one was a
President Clinton/President Yeltsin statement in January
1994 which kicked off a joint effort on this by their
"experts."

In March 1995 the President declared in excess of
200 metric tons of materials surplus to defense needs and

stated it would never again be used in nuclear weapons.
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Next viewgraph.

I'm going to concentrate on the disposition work

P SR VR o

with the Russians. Right now the storage is a minor part of

the effort. If you do have questions about it, we can
answer them.

Next viewgraph.

The decision that was announced in January is to
pursue what we call a hybrid strategy. It has two parts to
it. There are basic reasons for pursing this. As
indicated, insurance against delay on any one.

There was no consensus on either approach.

The third bullet is a significant Russian concern
that if we immobilize all the plutonium that that
immobilized form is nothing but a storage form, and although
that is a satisfactory method to prevent third parties or
sub-national terrorists from obtaining it, it's not an
acceptable method to prevent irreversibility of the
disarmament process, in the Russian view.

CHAIRMAN JACKSON: Commissioner.

COMMISSIONER McGAFFIGAN: I find that argument
from the Russians, which I know is at the core of our policy
or our reaction to their policy, sort of the pot calling the
kettle black in the sense that every time I hear the
Russians talk about their nuclear future, they talk about

having breeders, having large numbers of reprocessing
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facilities, having vast quantities of plutonium floating
around. So if there is any military concern about breakout
potential, it would strike me that the Russian breakout
potential would be far larger than any potential of us going
into Yucca Mountain and hauling out waste to be re-separated
and remade into weapons.

When you talk with the Russians about this stuff,
do we challenge that notion that our breakout potential
would somehow be larger than theirs?

MR. CANTER: Yes, we do, Commissioner. Some of
the things we can't quite say in public yet because they are
still classified. The facts are that their position -- we
don't necessarily agree with it; it's a negotiable issue --
is that if we were going to break out, we would break out
with the designed weapons that we presently have and that
are proven by tests. So we would want to go back for the
same kind of plutonium that we used in manufacturing them
originally, and that would be the weapons grade plutonium.
That reactor grade or fuel grade or some other isotopic
mixture would require redesigning some of the weapons,
particularly the long range devices where weight is very
significant, and since we can't test, we might be wanting to
do that.

Of course each nation will probably keep a

strategic reserve of material anyway.
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This is a disarmament agreement, and we will have
to eventually stop talking about.how much we are going to
get rid of and talk about how much are we keeping, because
that's the ultimate bottom line.

We are getting a lot of pressure from the Russians
on this issue. So it was one of the thoughts that we used.
We thought this would help us leverage the Russians towards
an agreement if we did at least some of the better quality
material with reactor fuel and at least degraded the
igsotopic and destroyed some of the plutonium in the process.

CHAIRMAN JACKSON: That's really an important
point, namely that this point three is referenced to
material of a certain grade that obviously is linked to
strategic weapons of a certain design, and that's why the
focus is here.

MR. CANTER: Yes.

Next viewgraph.

This is just a pictorial of the two approaches.

As you can see, the first activities on both of them.

Early activities are site selection on the reactor
option. There is also the competitive procurement that we
are going to talk about, and there is mixed oxide fuel
development that has already been started and will continue
through the next fiscal year.

On immobilization, in addition to site selection
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9
there is a lot of R&D on glass versus ceramic that has been
underway, and then there is research and development on the
process technology and the final form of the immobilization
which will be ongoing next year.

CHAIRMAN JACKSON: Let me ask you a couple of
questions on this particular slide. First, I guess I am
interested in having you expand a bit on the near term 1998
schedule vis-a-vis competitive procurement. Somewhat linked
to that, have you obtained congressional feedback that
indicates a willingness to commit the necessary resources to
this initiative, to the long term?

MR. CANTER: The procurement schedule will be
covered by Dave Nulton later.

With regard to the Congress, number one, the best
feedback is approval of a budget. Right now they are about
to go into conference committee, but the House has approved
our requested budget. The Senate reduced it by $8 million
out of about $103 million. They asked for more information.
We have provided it. We are hoping to get that restored.

In addition, in the Senate Armed Services
Committee report there is some language -- unfortunately I
didn't bring it with me today -- where they endorse this
dual track strategy and requested that the Department
proceed with it. So there seems to be fairly good support

on the Hill at the present time.
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10

CHAIRMAN JACKSON: Commissioner McGaffigan.

COMMISSIONER McGAFFIGAN: I don't think you are
going to come back to immobilization very much, as you said
earlier. On immobilization, we are going to have a separate
briefing later this week on external regulation of DOE, and
one of the areas where we have already been working some is
the tank waste remediation effort up at Hanford. Is the
notion that the facility that you will use for
immobilization may also be NRC licensed?

MR. CANTER: Yes. If it's the new facilities, our
assumption is we will design them to NRC regulations. Right
now the planning is based on the fact that what will be NRC
licensed would be the MOX plant, and the other facilities,
like the immobilization and the pit conversion, are still
DOE regulated and Defense Board reviewed. If the external
regulation comes about, we'll shift over to it.

My position has been that if we are going to do
that, rather than back into something later, the time to do
that is in the design phase as early as possible.

COMMISSIONER McCGAFFIGAN: My recollection, and we
have come a long ways from it, of the Grumbly-Berube Task
Force of last December was that while there was this
ten-year time horizon for the defense facilities, there was
the notion that new facilities -- I know there is some

chance for immobilization you may use an older facilities --

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

11
but new facilities would probably come under NRC regulation
earlier if Congress creates a whole host of ifs.

MR. CANTER: Yes.

COMMISSIONER McGAFFIGAN: Thank you.

MR. CANTER: The third piece that we are trying to
site is the pit conversion, and that is the next chart. We
are into site selection on that. We are installing a
prototype system at Los Alamos as we speak, and we expect to
start that up next year and to start testing that. There
are many different types of pits, so there will have to be
modifications to handle different kinds.

CHAIRMAN JACKSON: Los Alamos is the site for the
prototype but not necessarily the whole site?

MR. CANTER: That's correct, but it's full size
equipment. What would occur in the production facility
would be multiple lines of equipment.

COMMISSIONER McGAFFIGAN: Last time you were here
the gallium issue had just been in the New York Times and we
talked some about it. This is the point at which the
gallium, as I understand it, would be removed before it went
to the MOX facility. At least that's my recollection of
last time. 1Is that built in now to the planning for this
facility?

MR. CANTER: It's not necessarily the point for

removal of the gallium. The hydride/dehydride process,
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12
which is a dry thermal process, does not purify the
plutonium. So whatever is alloyed with the plutonium will
come with it.

We have a choice if we have to remove the gallium
of whether it's removed by adding a module to the back end
of this conversion facility or in the front end of the MOX
plant if it's going into MOX.

We have a program to solve the gallium issue, and
we have both out-of-pile and in-pile tests. The out-of-pile
tests are already underway; the in-pile testing will be done
with fuel fabricated at Los Alamos and inserted into the
advanced test reactor in Idaho late this fall or probably
early winter.

So far the evidence from the out-of-pile tests,
which are done in a very conservative manner by using pure
gallium in tubes of clad material, show no general corrosion
of the cladding material but some evidence of the
possibility of some liquid metal embrittlement of the
material. But this is pure gallium. When you go through
the thermal treatment that has been developed, and then by
the time you mix it with uranium oxide in the mixed oxide
fuel, you are down to like 10 ppm gallium. That's why the
in-pile testing will be very important to determine what
happens.

If we can't demonstrate that the gallium will not

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

13
be a problem, it will have to be removed, because we don't
want to go with a licensing risk on this.

CHAIRMAN JACKSON: International inspection and
safeguards would come in at the point of oxide formation?

MR. CANTER: Yes. Once the military
characteristics are destroyed so we are not giving away any
nuclear weapons design information, from that point forward
there will be IAEA safeguards applied.

COMMISSIONER McGAFFIGAN: Again a question that
may be appropriate at this point. Los Alamos had to shut
down its CMR building for the next six months for safety
reasons. How is that impacting your program?

MR. CANTER: Right now it doesn't impact because
we are still installing the equipment for this. Once we go
to start this system up we will need the support of the
chemistry laboratory, and we are trying to work out a
mechanism to minimize any impact from that, if there is any
at all. But right now it's construction work. All the
equipment is cold and being installed.

Next viewgraph, please.

This chart is a tabulation of some of the mixed
oxide fuel research and development. We are somewhat
hampered by the fact that we don't know which kind of
reactors are going to be used, and until we do this

competitive procurement and the specific utilities and their
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14
reactors are selected, we don't know whether it's a
Westinghouse, a General Electric, B&W, or what that we are
involved with. So we have to do most of what we are doing
in a generic sense or essentially do all different kinds,
which is very expensive and makes it very elaborate. We
have got some work underway.

We have done work on fabricability of the fuel
pellets with weapons-grade plutonium, and we have tested the
ability to make satisfactory fuel and sinter it properly and
grind it using the oxide produced by the dry process. It's
satisfactory. There are some people who say it must be
aqueous-derived oxide. We don't believe that's true at all.

The impact of gallium I've mentioned.

The CANDU MOX fuel testing. We fabricated some
CANDU fuel at Los Alamos. We are still struggling to try to
get a contract in place for the Russians to fabricate some.
That will cover a small-scale test that will be done at the
NRU reactor at Chalk River on use of the CANDU reactor.

It's called the parallax test.

We are doing an environmental assessment on
shipping this CANDU MOX fuel -- the original shipment is
like 5 kilograms of fuel -- up to Canada. That's in the
review cycle right now. Once that is completed, if there is
a finding of no significant impact, Los Alamos will apply

for the export permit for that, which was something that was
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15
applied for and then pulled back last year.

We are doing work on spent MOX fuel
characterization. In fact all the forms that we end up with
are being analyzed -- we have been doing this for about two
years now -- by the people responsible for the repository.
Rather than have somebody else do it and have them struggle
with do they agree with the results, we are having them do
it.

That has provided some positive feedback. For
example, on our early immobilization forms we had as much as
ten percent plutonium in an immobilized form. They found
out it was going to create a criticality problem and we had
to reduce the quantity of plutonium in the immobilized form.

The reactor analyses and some work that has been
done on that, and safety analysis, to try to determine to
what extent we can go to higher levels of MOX fuel than the
traditional European approach, which is about 30 percent MOX
fuel assemblies.

We have under design a fresh fuel shipping
container. I think there are two containers in the United
States for MOX fuel, but they are extremely large,
cumbersome things. Since we decided we will ship the fresh
MOX fuel in our SSTs, they don't take advantage of the
protection provided by the SST. So we are designing and

plan to get certified a new type of container which will be
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16
smaller and lighter and cheaper, obviously.

We are doing a lot of work on the economics and
cost analysis of all of this.

CHAIRMAN JACKSON: Before you go, looking back at
reactor core assessment, as I recall, in conventional light
water reactors using uranium oxide fuel that at the end of
cycle something like 70 percent of the fissions actually
come from plutonium-239 produced in the cycle. Do you have
some idea of what the percentages would be at a comparable
point for the MOX? Presumably it's higher.

There is a related question. I am coming to
something here in a second. The plutonium-239 provides a
more negative moderator temperature and coefficient and a
void coefficient to reactivity, which turns out to be
advantageous for PWRs at the beginning of cycle, less so at
the end of cycle, but I'm told that for BWRs the thermal
hydraulics and potential issues of stability, et cetera, are
more complex. Does this bias things in any way in terms of
reactor selection and the like, or is it too soon to say?

Whatever you are able and willing to say in this
room, I would appreciate it.

MR. CANTER: I don't personally have all the
information on that. We could get back to you with the
answer on that.

The interesting thing is that if you are starting
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17
out with, say, four percent plutonium, which is
predominately 239 for the weapons grade -- it's 93 percent
more 239 -- and you've got depleted uranium, which may be
2/10 of one percent U-235, just about all your energy 1is
going to be produced by fissioning plutonium, either the
initial plutonium or the bred plutonium that you are going
to get from the 238.

CHAIRMAN JACKSON: I guess the ultimate place I'm
going is not necessarily to have a technical discussion but
in terms of what light water reactor mix or what's biased.

MR. CANTER: We haven't biased anything against
the boiling water reactors at all. In fact there are some
attractions to the boiling water.

COMMISSIONER DIAZ: From my old physics, if I can
remember it, the plutonium-240 will be larger and it will
actually make up for whatever difference it is. There is
going to be a small difference in the delay mutual fraction,
but that actually will not change as a function of core
life. It will be different at the beginning. The 240,
which will make more 240 than normal, would actually make up
for the differences in the coefficient.

CHAIRMAN JACKSON: So it doesn't bias things one
way or the other for one type of reactor.

COMMISSIONER DIAZ: No.

CHAIRMAN JACKSON: Commissioner.
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18

COMMISSIONER McGAFFIGAN: This may be actually
related. The last tick here is the economics and cost. As
I understand it, MOX fuel you can't have as long a cycle as
with uranium oxide fuels. That has been the practice in
Europe. Your burnups can't be as high. Presumably the
people who bid on the contract, if you are forcing them to
be down more often, will expect you all to make up for that
in some way. In your economic analyses have you factored in
that, and do you have any better cost estimates now as to
what the MOX option is going to cost?

MR. CANTER: We are going to need some information
from the procurement process to really refine these cost
estimates. We don't necessarily agree that you can't have
as long a cycle.

As a matter of fact, the French are now seriously
making preparations to go to an 18-month refueling cycle
similar to what is used for LWRs in the United States, and
they are talking about much higher burnups. It's an
experience factor.

So the burnups initially were in the 30,000,
33,000 megawatt days per ton range and going up into the
40s. It's going to be a question of what's doable within
the realm of the envelope of experience at the time.

CHAIRMAN JACKSON: So you're talking about going

into the 40s in terms of gigawatt days per ton for MOX as
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19
opposed to uranium-based?

MR. CANTER: Yes.

COMMISSIONER McCGAFFIGAN: I suspect the
procurement process will give you data. If I were bidding,
I probably would bid within the current envelope of
experience rather than presuming things.

MR. CANTER: For immobilization we have an
extensive research and development program. One is the
impact of impurities. All of the work prior to our record
of decision was done with pure plutonium oxide. The
assumption is that immobilization can accept what I'll call
the junk and stuff without extensive purification, but we
have to prove this out. So we are doing a lot of samples
and we have three or four of the labs working on this plus
Savannah River.

We are doing layouts of the process and to develop
the key process parameters and sizing of equipment.

We have decided to go with the can and canister
concept where the plutonium would be immobilized without a
radiation barrier in cans that are about the size of a two
liter bottle of Coke. Those cans will be suspended in a
framework in the large canisters that are used for high
level waste glass similar to those that are at Savannah
River now. Then high level waste glass will be poured

around those cans and fill the canister to create the
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radiation barrier.

COMMISSIONER DIAZ: Where is the high level waste
going to come from?

MR. CANTER: It's either going to be at Savannah
River or Hanford. I think they've got a lot.

COMMISSIONER DIAZ: In liquid form.

MR. CANTER: Yes. At one point people felt that
we didn't have enough high level waste despite this, and I
said, my God, I hope we don't have to go out and create more
high level waste for this purpose. But it's adequate.

Our preferred sited, by the way, for
immobilization is Savannah River. We have already formally
announced that in the notice of intent on the EIS, because
they have a high level waste vitrification plant in
operation.

We do not want to alter that plant. It was never
designed for criticality control. So you'd have to go with
a much smaller melter, much smaller systems, and so forth,
which would change the throughput and significantly increase
the cost of the high level waste program.

CHAIRMAN JACKSON: And that's why you picked the
can and canister?

MR. CANTER: That's why we picked the can and
canister. We can take advantage of that facility without

affecting its operation, essentially.
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Andre mentions that we don't have any technical
experience in adding plutonium to the high level waste
glass. So that would be a tremendous technical risk.

We have gone through and we are completing this
month a formal evaluation of the relative merits of glass
and ceramic in the smaller cans. We haven't finally
approved the results of that, but we will be doing that
probably in the next two weeks.

CHAIRMAN JACKSON: The Savannah River facility can
handle the throughput that you expect?

MR. CANTER: Yes.

CHAIRMAN JACKSON: So in fact then you don't
expect to have a new immobilization facility?

MR. CANTER: There will be new facilities for
immobilizing the plutonium, making the cans, and any
preprocessing of the plutonium materials.

To give you an idea, the Savannah River facility,
the estimate is that they will produce about 6,000 canisters
of high level waste glass based on the high level waste at
Savannah River. Adding the plutonium to some of those would
probably impact maybe 500 to 1,000 of those canisters.

CHAIRMAN JACKSON: Commissioner.

COMMISSIONER DIAZ: Something occurred to me.
Looking at the options of immobilization versus the MOX

fuel, obviously we are still standing by our 20-year-old
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policy of no reprocessing of fuel. I think in the MOX case
we can say that we are processing the plutonium into a new
fuel form actually without reprocessing the fuel. However,
in the immobilization we are taking high level waste and
mixing it in a form that will actually provide the radiation
barrier to make it less attractive.

Is anybody giving you any problem whether
immobilization is closer to reprocessing than the actual
fabrication of the MOX?

MR. CANTER: The only issues that have been raised
about that, Commissioner are, if we were to use the actual
canyon facilities at Savannah River, are we promoting use of
a reprocessing facility to do this, to mix materials, or so
forth? We_are not planning to do that. 1It's not a good
argument anyway even with that.

I was so disturbed about what is the policy and
what has it been that I went back and found the original
October 28, 1976, policy statement signed by President Ford,
and it was the chemical separation from spent fuel. That
was the issue. There has been a lot of confusion on that.

CHAIRMAN JACKSON: You mention on this slide that
you completed a formal evaluation of the relative merits of
glass and ceramic forms. How has that come out?

MR. CYGELMAN: Actually we had tasked Lawrence

Livermore, who is our lead lab in this area, to give us a
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recommendation with regard to continuing with one form.
They set up a process whereby they had two evaluation panels
evaluate the technical information that was presented. DOE
provided criteria which the panel and the lab could use to
evaluate the merits of each of the forms, and Lawrence
Livermore gave us a recommendation, indicating that ceramic
had certain advantages relative to glass, and their
recommendation was to select ceramic.

As Mr. Canter has indicated, we still are
assessing that recommendation and we haven't made that
decision yet.

CHAIRMAN JACKSON: If you are talking
vitrification, that means glass.

MR. CYGELMAN: Yes, it would mean glass.

MR. CANTER: If we were to use glass in these
cans, it would not be the same glass that is used with the
high level waste; it's a higher temperature glass. So it
doesn't remelt and the plutonium separate out when you are
pouring the large quantity high level waste glass around
those cans. There has been a lot of testing of a much
higher temperature glass for that.

CHAIRMAN JACKSON: Commissioner McGaffigan.

COMMISSIONER McGAFFIGAN: The defense waste
processing facility at Savannah River had some startup

problems. My recollection from reading the energy dailies
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and other reliable sources lately is that those are behind
it and that it's meeting its goals for producing logs at
this point.

MR. CANTER: To my understanding, yes, sir.

COMMISSIONER DIAZ: Just to finish with the issue
of the high level waste, we assume that when you take the
high level waste stream from Savannah River or Hanford there
are no contaminants or chemicals that will need to be
separated. I'm sure you will make sure that this is going
to happen.

MR. CANTER: That is one of the reasons for this
can and canister concept. There is a barrier between the
immobilized plutonium, a metal can, and the high level waste
glass. So whatever process they are doing on preparation of
the feed stream for the high level waste glass will be
unchanged.

COMMISSIONER DIAZ: I was concerned about chemical
contaminants that might actually attack the integrity of the
canister from the high level waste.

MR. CANTER: If they have that problem, they have
that problem today with the canisters, and we wouldn't be
changing that.

The pit disassembly and conversion is the next
chart. I mentioned the prototype that we expect to start

demonstrating in March of next year at Los Alamos.
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The initial run is about 40 weapons components.
There are seven pit types that will be run through there.
Then we will have to start adding some different equipment
to do other types. We will probably add some automation and
some additional remote handling because some have radiation
levels that would give us a problem if we didn't. We expect
to test over a two-year period about 200 more.

CHAIRMAN JACKSON: Do you see any external
regulatory role in the pit disassembly and conversion
program? We have already talked about immobilization.

MR. CANTER: It depends on what the decisions are
and how the Congress reacts to this external regulation. I
don't know.

The siting of the disposition facilities is the
next chart. As you can see, for immobilization there are
just two sites that are candidates. Savannah River is the
preferred alternative site, but we are evaluating Hanford.
Although they don't have a high level waste immobilization
facility, they have plans for one. Even though some people
refer to their first phase as a pilot scale, that pilot
scale is so big that it's large enough to do this job if it
were to be completed.

For the other two modules, the pit conversion and
the mixed oxide fuel fabrication, there are four candidate

sites. None of those have been designated as a preferred
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alternative at this time.

Next viewgraph.

We are doing an environmental impact statement,
and that is tiered off from our programmatic. The notice of
intent is already out. We have gone through scoping
meetings.

We expect the draft environmental impact statement
to be issued early next year, probably January or February
time frame. It will contain the preferred alternatives. As
I said, we already indicated the preferred alternative for
immobilization. So we'll have to pick the site for the MOX
plant and the pit conversion.

As part of our record of decision the MOX plant
will be on a DOE site; it will not be out in the commercial
sector. It will be owned by DOE although it will be
operated by the private sector.

The final environmental impact statement and the
record of decision, about the end of fiscal '98, early
fiscal '99.

CHAIRMAN JACKSON: Would you expect NRC to be a
commenting or a cooperative agency?

MR. CANTER: We have sent you correspondence, and
my understanding is that you would be a commenting agency
rather than a cooperating agency.

CHAIRMAN JACKSON: It's a recommendation the
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Commission has to act on.

MR. CANTER: Yes.

The schedule, which is the next chart, is of
interest. I will come back to this later, but it shows
tests and qualifications, form selections, the procurement,
and then the design. We just show design and licensing for
the MOX facility because we don't know whether the others
will be licensed. And the construction periods.

We are requesting construction money to start the
design on the pit disassembly and conversion and the MOX
facility starting in fiscal '99.

We will not be ready to start on the design of the
additional facilities needed for the immobilization because
we are still developing the processes. That will start in
the year 2000, but the actual construction will be much
shorter because they are not very extensive facilities. So
it should be ready at least a couple years before the MOX
plant would be ready.

I'd like to let Dave Nulton describe our
procurement strategy and the feedback that we have gotten
from industry, because I think this will be of interest.

MR. NULTON: Because of the unique nature of our
procurement, the Department decided that we would issue a
procurement strategy rather than go out directly with a

draft RFP or a final RFP, the idea being that we would
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indicate what our strategy is, get response from industry.
If there were major differences with our proposed approach,
then we could make changes and hopefully save some time.

The strategy indicated a preference for a
consortium as a minimum to be made up of a fuel fabricator
and an irradiation service provider, presumably a utility or
an IPP. The reason for that was we wanted the fabrication
of fuel and the fuel supplied to a utility or IPP to be as
close as possible to the normal business arrangements that
are in place between those entities right now. We didn't
want to put ourselves in the middle of that fuel supply
process, having to guarantee schedules and warranties on
fuel and so forth.

The consortium preference also indicated that we
wanted a sole contracting authority, a lead company.
Initially an NSSS company or a fuel fabricator. We did get
some comments back from that proposed approach from the
industry, which I will talk to in a minute.

The key assumptions were that the mission
timetable for this procurement and for implementing the
program would be dictated by international agreements,
primarily with Russia. The United States isn't going to
begin to eliminate or disposition their plutonium until we
see some commitment and progress on the Russian side as

well. Howard will say more a little bit later, at the end
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of the presentation on progress that we are making with
Russia in that regard.

The MOX fuel fabrication facility site would be
determined through NEPA. As Howard mentioned, there are
four sites being considered. They are all DOE sites.

The assumption also stipulated that the MOX fuel
fabrication facility would be licensed by NRC as opposed to
being operated under DOE orders.

IAEA safeguards requirements would apply through
the disposition process once the materials are converted to
a declassified state. We would not have IAEA involvement in
the pit disassembly and conversion process because the
materials would be classified at that point.

We also indicated that NRC jurisdiction for
security and safeguards would apply at reactor sites.
Actually the original strategy indicated that the more
stringent safeguards and security requirements would apply
at the MOX site. We got some comments back from industry
questioning whether or not that would lead to some
conflicts, and as a result we are changing our approach
there, or at least proposing that it be changed to having
NRC jurisdiction at reactor sites and DOE jurisdiction at
the MOX fuel fabrication facility.

CHAIRMAN JACKSON: Let me ask you a question about

that. Since you are talking of NRC licensing of the MOX
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fabrication facility as well as having the IAEA safeguards
apply, and we implement those at the civilian facilities
here, what is the gain or the rationale for having DOE
safeguards and security orders apply at the MOX fuel?

MR. CANTER: The MOX fuel fabrication plant would
be an enclave inside a larger DOE site. Effectively the
security force from the larger site would be the backup for
whoever is providing the security in the smaller internal
site. It just seemed to us that you don't want two sets of
rules.

One of the fundamental issues, and I'll come to
this later when I talk about legislation, is the question of
the use of deadly force. Under an NRC license, I don't
think that they get the authority through you to use deadly
force to protect the material. They can use deadly force to
protect themselves.

CHAIRMAN JACKSON: I know he is going to make the
comment I was going to make.

COMMISSIONER McGAFFIGAN: Part of our legislative
proposal is to deal with that.

CHAIRMAN JACKSON: It's in fact to change that.

MR. CANTER: I know that. Let's say something
were located at Savannah River. They've got a 300 square
mile site. They've got certain security requirements. If

yvou need help in this smaller enclave, you don't want to
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tell people, well, when you go inside that fence you do it
this way, but outside of it you do it a different way. You
want a common set. We have to resolve this.

I don't think it's a big problem. It's just
something that has to be done. ‘

CHAIRMAN JACKSON: Go ahead.

COMMISSIONER McGAFFIGAN: Just to clarify. It was
put out differently in the original acquisition strategy,
that it would be under NRC. Having your viewgraph is a
reaction to the comments you got at the meeting in Chicago.

MR. CANTER: Yes.

CHAIRMAN JACKSON: Do you envision the lead
contractor as the licensee?

MR. CANTER: Probably that would be the way it's
done, and it depends on their contractual relationship among
the members of this consortium. It was interesting. An
attorney in procurement started reading off different
definitions of the word "consortium," and when he got all
done describing Webster's, Black's Law Dictionary and
everything else, we knew less than when we started.

CHAIRMAN JACKSON: That's what dictionaries will
do for you.

MR. CANTER: It's whatever arrangement a group of
companies can have. What we do insist is that somebody be

in the lead and be responsible.
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CHAIRMAN JACKSON: What about foreign ownership
control and influence? |

MR. NULTON: The rulegs for foreign ownership would
apply. There will be foreign entities involved in this, we
believe. The Western European fuel fabricators obviously
have this background and expertise, and we would expect to
see them in some of these consortia. The Buy American Act
would also apply.

CHAIRMAN JACKSON: But you'd expect the lead to be
a U.S. company.

MR. NULTON: A U.S. company or one that could
qualify as a U.S. company, yes.

CHAIRMAN JACKSON: Okay.

MR. NULTON: Next viewgraph.

The responsibilities of the consortium would be to
design, construct, license and operate the fuel fabrication
facility.

Then to irradiate the MOX fuel in existing
commercial reactors.

And to decontaminate and decommission the MOX fuel
facility at the end of the campaign.

CHAIRMAN JACKSON: Yes.

COMMISSIONER McGAFFIGAN: Did industry have any
comments at this meeting about decontaminating and

decommissioning?
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You earlier talked about this enclave in a DOE
site, and all the DOE candidate sites are not exactly
pristine. If I were the entity, I would want to make sure
that I had a survey of the site so I did ndt get blamed for
past DOE sins. How is that decommissioning and
decontamination baseline going to be set?

Presumably if it's our license, it would be to our
license termination standard.

Was there any comment on that in your Chicago
meeting?

MR. NULTON: Not a lot of comment on that. The
facilities will either be new facilities in greenfields, or
they will be used in conjunction with new or existing
facilities. At Hanford the FMEF has never been used. So
it's a clean facility. At Savannah River we have the APSF.
That would sort of be the anchor and these other facilities
would be built contiguous to the APSF.

I don't think we have any preexisting
contamination at those sites, but we did not get a great
deal of comment on this.

COMMISSIONER McGAFFIGAN: Would they be allowed to
survey the site to provide a baseline?

MR. NULTON: Absolutely.

CHAIRMAN JACKSON: Okay.

MR. NULTON: The Department of Energy's
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responsibilities would be to provide the site through our
NEPA process, to provide funding for the design and
construction of the facility, but we would retain ownership,
as Howard had mentioned earlier.

We would provide materials to meet the operator's
schedule, and we would also provide those to meet a spec for
powder going into the MOX fuel process.

We would transport the materials to the
fabrication facility from the disassembly and conversion
facility. They could be collocated, but they may not
necessarily be collocated. That's something to be
determined through our NEPA process.

Then we would also provide for IAEA inspections.

MR. CANTER: Let me interrupt a minute. This
shows the transportation to the MOX facility. I also said
we would transport the fresh fuel to the reactors.

MR. NULTON: Next viewgraph.

CHAIRMAN JACKSON: I think the Commissioner has a
question.

COMMISSIONER DIAZ: I just was wondering whether
you have a similar well defined chart of the NRC
responsibilities that you see as a companion to this chart.

MR. NULTON: We do not. I think that will be the
subject of further discussion.

COMMISSIONER DIAZ: Not even a tentative?
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MR. NULTON: Not even a tentative at this point.

CHAIRMAN JACKSON: They knew we would give them a
hard time.

MR. NULTON: The procurement schedule actually
began back in March with a Commerce Business Daily
announcement that indicated that the Department was about to
undertake this procurement, that we would initiate the
procurement by issuing a procurement strategy. That
strategy was issued on July 17, 1997.

We provided time for review and asked that
comments be provided to the Department. Actually this
procurement is being conducted out of the Chicago operations
office. So we are working jointly with the Chicago office
on this.

There was a workshop held with industry and other
members of the public on August 28 to receive further
comments and have discussion on the strategy, which I will
say more about in a moment.

The draft request for proposals will be issued in
November, probably late November at this point. Our target
is to have that out before Thanksgiving. This will be the
last opportunity for industry and others to comment on our
procurement process.

And then we would have final request for proposals

out in February with receipt of proposals sometime around
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the May time frame.

Contract award we show here as September of 1998,
but another comment that we received from industry, and I'll
say more in a moment about this as well, was that they were
concerned about the commitment of the Department to the
procurement; they were concerned about how much material
would go to immobilization versus mixed oxide fuel; and some
concern about why so much time was allowed between the
receipt of proposals and the award of a contract.

So we are looking at trying to accelerate this
schedule. We might be able to contract as early as July,
but that is something that we are still working internal to
DOE.

Next viewgraph, please.

As I mentioned, the workshop was held in Chicago,
at the Chicago operations office site on August 28. It was
well attended. We had over 100 attendees. I think we had
87 or so that formally registered and there were others who
came in at the last moment who did not register. So we
think roughly 100 people.

We had comments that had been provided prior to
the meeting. We took these and issued at that meeting a
draft set of answers to those comments, and then we also had
further discussion and tried to address other issues that

were raised at the meeting as we received them.
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What we tried to do here is identify some of the
major concerns. As I mentioned earlier, concern over DOE's
commitment to the MOX/reactor procurement. This, I think,
stems from a nunber of factors.

First, the wording in the record of decision from
the programmatic environmental impact statement was in some
cases vague, maybe even confusing in terms of how much
material would be committed to the immobilization approach
versus the mixed oxide approach.

Also DOE's track record in the past of completing
facilities on time and getting them up and running.

So there is some concern in industry. We hope
that accelerating the procurement, if we can do that, will
help to alleviate some of those concerns.

There was also a comment made by a number of
industry groups on the leadership requirements. Initially
we had said that we would like to have a fuel fabricator, an
NSSS vendor provide the leadership of that consortium. We
are now changing that approach to say that any members of
the consortium can be the lead as long as they meet the U.S.
ownership requirements, and also they must have the
financial and technical resources to be the lead, and then
we would contract with that lead.

In fact, we even allow, and I think we had this in

the original strategy document, for some of these

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1250 I Street, N.W., Suite 300
Washington, D.C. 20005
(202) 842-0034



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

38
arrangements to be done through subcontracts. Not every
participant in this endeavor needs to be a member of the
consortium; they could subcontract to some of those
contractors.

There was a comment about the cost of preparing
the proposal and whether there would be cost reimbursement.
At this point we are making no change in our position there.
We would expect the consortia to fund the preparation of
their proposals.

There was a concern for duplicative DOE and NRC
regulation. This was primarily focused on the safeguards
and security requirements that we talked about earlier.
Again we had said that we would apply the most stringent
requirements. Now we are proposing that DOE requirements,
for the reasons that Howard described, would apply at the
MOX site and NRC requirements at the reactor site. This is
something that may require some legislation to get nailed
down.

CHAIRMAN JACKSON: Were there any other public
comments that addressed NRC or its role in this project?

MR. CANTER: We were asked whether we had
legislation giving NRC the authority. We said that's yet to
come. Some questions about that. Most people felt in view
of the fact that part of this process, the reactors, are

already NRC licensed that this was the right thing to do. I
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didn't hear any real objections to it.

MR. NULTON: Next viewgraph, please.

One of the requirements that we identified in our
strategy was to provide excess capacity in the event that
more material is declared surplus or we want to increase the
throughput.

Also there is an option that we are evaluating in
our NEPA process to disposition some of this material in
Canadian CANDU reactors. As a result, we wanted to be sure
that we had adequate space in the facility to fabricate any
type of fuel that would be required or to increase our
throughput.

There was some objection to this. At this point
we have not changed that requirement. Again the Department
is going to pay the cost of designing and constructing this
facility, and our view is the additional cost will be funded
by the U.S. Government. So we're not sure why that is a
major concern, but we are looking at that further.

There was some uncertainty about how the MOX fuel
fabrication facility would relate to other activities at the
DOE site where the facility might be constructed. This was
focused primarily on services, water, electricity, and so
forth, whether they would be purchased or provided by DOE.
Also the potential for conflicting missions at that site.

We don't think this is a major problem, but we will address
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it further in our draft RFP.

Finally, there was not so much comment but more
inquiry or question on details of criteria that would be
used in our evaluation, what would the weighting of that
criteria be.

Also a question on the safety records of some
reactors. If a reactor is in the watch list, will it be
considered? Our view there is a reactor that is on the
watch list today may not be in ten years when this activity
gets up and running and vice versa.

CHAIRMAN JACKSON: Also, presumably if in fact
it's in our regulatory regime, that would be part of what we
would make a decision on at any rate.

MR. NULTON: Absolutely. 1In fact we have received
correspondence on this in the past prior to the strategy
going. That's typically the answer that we give, that this
is an NRC regulatory issue.

Next viewgraph, please.

As Howard mentioned, we believe some legislation
will be needed to implement the program. In fact there have
been some preliminary discussions between our general
counsel's office and your attorneys on how we go about doing
this. First, of course, would be the authority for NRC to
license a DOE-owned facility.

Price Anderson indemnification. There was some
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question on this at our meeting in Chicago and also some of

the comments that came in as part of the meeting. We need

to be clear on who is going to indemnify the operators of

this facility. I believe the proposal now would be that the
MOX facility would be covered through DOE; the reactors, of
course, through NRC. The question came up again because of
NRC licensing a facility on a DOE site.

The use of deadly force, which we discussed
earlier, may require legislation, although your proposed
legislation may deal with that and no further changes will
be required.

Then changes in security approach, having to deal
with the safeguards and security at the MOX facility and how
we handle that.

CHAIRMAN JACKSON: Yes.

COMMISSIONER McGAFFIGAN: Do you have a backup
plan in case Congress doesn't decide to do this? In the
case of tritium it has been controversial this year whether
Congress would grant the DOE legislative request, and I
guess we are waiting for the conference result on that.

If Congress says no, we want the MOX facility
self-regulated by DOE, you then have the interface at the
reactors, which are obviously going to continue to be
regulated by us. Have you thought through how that

regulatory regime would work and how your self-regulation at
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the MOX facility producing fuel that you irradiated and our
regulated reactors, how that would all work out?

MR. CANTER: I think that is pretty
straightforward, Commissioner. The DOE regulation would be
the safety aspects of the MOX fuel fabrication facility.

The quality requirements for the product produced in there
would come from its contract with the utility and would have
to meet NRC requirements, but DOE wouldn't be responsible to
try to control the quality. That would be a contractual
arrangement with the purchaser or whatever arrangement there
is for that fuel, and the customer is the utility who has
requirements under its license with you. But the safety, I
think it's very easy, and the handoff would be on delivery
at the reactor site.

The Price Anderson is rather interesting. My
understanding is that if they get Price Anderson via a
license they have to pay an insurance premium for it, if I'm
correct. I don't know that I'm correct. This wouldn't make
sense if they had to pay that and then turn around and bill
us for the cost. Through the contract we can furnish the
Price Anderson, and we don't charge for it. We furnish it
to all our contractors. This would be just circulating
money for no purpose.

I want to cover a little bit on the Russian

activities because all of this is hinging on it and some
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things have happened recently which are rather exciting.

The next viewgraph.

We completed a U.S.-Russian study last fall on the
technical options. This did not make recommendations on
what to do in Russia. It just presented an evaluation which
tried to be fair, an evaluation to some mutually agreed upon
criteria of the different options.

There were some important considerations that came
out of that. One was that the Russians in the study agreed
and after we printed it tried to back away from it for a
little while, but they agreed that whatever is done in
Russia and the United States we would reduce to equal
levels. That's a subtle difference between that and equal
rate. So if they are starting with more than we are
starting with, they may have to run faster.

The second point that is very interesting is that
they agreed that there would be no recycle of whatever form
there was, at least until the stockpile of surplus plutonium
is eliminated. So that day may be 30 years from now. They
wanted the option to go recycle their fuel. We said not
while you're getting it down. What happens 30 years from
now we'll figure out in the interim.

CHAIRMAN JACKSON: Commissioner.

COMMISSIONER McGAFFIGAN: One of the tricky points

is this reduction to equal levels, including presumably
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whatever strategic reserves the two countries decide to
retain. It's fairly straightforward to calculate how much
plutonium they produced within, say, ten tons. I think I
saw a recent press report where Velikhov was quoted as
saying they might declare 50 tons excess. How will we react
if the number is that low given that we know it has to be
much higher or else their strategic reserve is going to be
much, much, much higher than ours?

You are into arms control, and I don't want to get
into classified, but there is a paradox here that is going
to be difficult to get passed unless they declare something
much larger.

MR. CANTER: You are really asking me what is the
negotiating strategy for working out a bilateral agreement
which I can't lay out and I don't think in a public forum
would be a good idea anyway.

In prior arms control agreements they did refer --
for example, conventional forces in Europe. They didn't
deal with how many tanks are you going to destroy but how
many tanks are you going to keep. That's ultimately what we
have to get to here. 1It's going to be tough for the U.S. to
accept that, because it will require the U.S. to reveal what
it's going to keep, and they don't want to do that; there
are people who don't want to do that.

We have started conducting some small-scale tests
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and demonstrations. We have several activities at the
Bochvar Institute on immobilizing plutonium. We have some
work at Bochvar and some fuel fabrication, and we have work
at IPP, Obninsk and at the Kuchatov Institute on analyzing
some of their reactors. Kuchatov was brought in because the
most promising option appears to be to start to use mixed
oxide fuel in some of the operating VVER-1000 light water
reactors.

The Russians have seven. They have indicated that
four of them are newer and could contribute to this. If you
stick with 30 percent MOX fuel, they could each consume
about a quarter of a ton of plutonium a year. So that's not
very much. But there are happen to be 12 operating
VVER-1000s in the Ukraine, and the Russians have agreed and
they have already started a dialogue with the Ukraine on
possibly using those. So then you are getting a population
of reactors that starts to get reasonable for accomplishing
the job.

One of the problems is that we don't know what the
end of life is on these reactors and will they last long
enough to really do this. Again you get back to the
question of how much do they have to do.

All of this is going to have to be worked out.
It's going to be somewhat difficult.

We have reached agreement with the Russians to
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start developing a pilot-scale pit conversion facility for
Russia. In the experts meeting in Paris last October the
French and Germans proposed building a pilot-scale MOX plant
in Russia. That would consume 1.3 metric tons of plutonium
a year, produce about 30 tons of heavy metal mixed oxide
fuel.

They proposed it but then went around and passed
the hat and wanted to know who would like to contribute. We
took the position that we didn't want to contribute to that
but what we would prefer to do is break off the front end of
that, and we will handle that in total. That's the
conversion of the metal from the weapons components into
oxide and the placing of the resultant oxide under IAEA
safeguards. If that oxide goes into MOX fuel it has got to
be acceptable oxide for that, and we will size this
pilot-scale plant accordingly so it's handling 1.3 tons of
plutonium a year.

We will handle that, and we have already started
working on it and we have dedicated some money to it, and we
will be requesting money in the coming years for that
effort. What is started on that is a feasibility study, an
engineering study, and some experimental work at the Russian
laboratories on which process to use for converting metal to
oxide. At the present time they don't know what they want

to use, and it doesn't have to necessarily be the same
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process we're using.

CHAIRMAN JACKSON: Commissioner.

COMMISSIONER MCGAFFIGAN: I think I heard the
Russian deputy minister at the Leesburg conference talk
about their preference to get to the spent fuel standard by
putting the fuel in breeders. Does that continue to be
their preference? I know our preference is the VVER-1000s,
and you've got Kuchatov involved, but is there a disconnect
in the Rusggian bureaucracy on that?

MR. CANTER: No. Number one, they still love
breeders and we can't break up that love affair. But number
two, they have also agreed in the one fast breeder they've
got, the BN-600, to convert it to a burner, and there are
some early steps that can be taken. For example, the
removal of the radial blanket which generates weapons grade
plutonium and installing steel reflectors and some other
things. That can be done in a relatively short period of
time, a few years. So we can take some steps there to
eliminate that threat so they are not making more plutonium.

Of course, as you know, the Department working
with the Department of Defense has a core conversion program
for the production reactors also which we don't have aegis
over but another part of the Department does.

And we are providing technical support for the

Interagency Working Group.
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The next chart I'm not going to go through each of
the items. This is nicknamed the Holdren-Velikhov Report.

About a year and a half ago or two years ago
President Clinton and President Yeltsin sort of commissioned
an independent scientific commission consisting of five
members from the National Academy of Science and five
members from the Russian Academy of Science, and the two
sides are chaired by John Holdren from Harvard and Evgeny
Velikhov, who is the president of the Kuchatov Institute and
also a member of their National Defense Council. Their
report came out a few months ago, and it has some key
recommendations.

First of all, it endorsed the dual track for both
nations, and they supported getting these pilot plants built
and getting MPC&A, material protection control and
accountancy, at the sites, and we have an extensive program
for that. The budget for that has steadily gone up through
the years, and I think we asked for something in the
neighborhood of $130 million for fiscal year 1998. We will
see how that comes out. But there are some 40-0dd sites
where that work is being done.

Some of the things are rather interesting for you.

Agree to establish appropriate managerial
structures. Within that recommendation were several

sub-recommendations. The Russians have never assigned
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anybody responsibility for this. So when you deal with
them, this task is dealt with by this office and somebody
else. They recommend, I guess, that they have a mirror
image of what we got, which I guess is another office like
ours or something, or a program office. And they are
starting toward that direction. They just recently assigned
a coordinator at our request and are trying to get him up to
speed.

The other was that they recommended -- we have to
think long and hard about this -- that both nations
establish offices in their regulatory agencies dedicated to
the disposition of excess plutonium. So that would be the
NRC and GAN. Obviously we are not responding to that. The
White House has this report and they'll probably be in touch
with you. I know they're going to request through the
Interagency Working Group comments on it at some point.

The next chart, please.

This is the thing I was mentioning that is rather
dramatic as a result of some meetings that we had in May
where we met with the Defense Council. In the Russian
Government there are two councils. There is a National
Security Council and a National Defense Council.

The National Security Council is really for
internal security but they do handle such minor issues as

Chechnya and a few other things.
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The National Defense Council, akin to our NSC, is
chaired by the President himself, and the members consist of
some cabinet level ministers and the prime minister. 1In
fact I have a backup viewgraph on that. If you could find
that on the National Defense Council.

This describes the National Defense Council. Of
interest is that the Minister of Atomic Energy is not a
member of the National Defense Council - Mikhailov. There
is a secretary and chiefs of staff and all that, and the
secretary is the analogue to Sandy Berger of the NSC on this
side.

We met with some members of the National Defense
Council staff and explained to them in May that the United
States has an interagency process. So we get the policy
people involved early and we don't go running off and doing
things on our own in the Department of Energy, and we have
the State Department and we have the NSC and we have OSTP
and others involved, so that at some point you have to
translate technical work into policy, and that is being
lined up as we go.

But we don't see anything similar in Russia. In
other words, it's all buried in MINATOM. They went off and
prepared a recommendation to the President, and on the 23rd
of July President Yeltsin signed a decree that set up this

standing committee under the National Defense Council.
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This is very important, because they assigned as
the chairman Velikhov, who is the only non-minister level
person in the National Defense Council, and the National
Defense Council in the Russian regime has suddenly started
flexing its muscles, and in fact the very day we met with
them they had a meeting that afternoon in the Kremlin at
which Yeltsin fired the Minister of Defense and the Chief of
Staff of the Armed Forces because they weren't going along
with the recommendations of the National Defense Council for
streamlining the military. So it's an interesting dynamic
that is happening there.

You can see that the members of this standing
committee are either ministerial level or deputy level. I
believe Vishnevsky is the head of GAN, and the Minister of
Finance happens to be the Minister of Finance. I don't know
who the representative from the Ministry of Defense is
because it was Kokoshin, but he moved up to become
Secretary. So this is a fairly high level committee. It's
a standing committee, and they are all supposed to oversee
this.

On the next sheet is a brief description of some
of their initial tasking, what they're going to do, and they
have to submit some recommendations by the 15th of October
on what path the Russians would take.

The second little tick under this initial tasking
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is really for them to develop a framework for an
international agreement with the United States for getting
rid of plutonium. That's the kind of architecture in this
agreement you need.

And they are supposed to make an initial
declaration of what will be excess. It may be that they'll
say you did 50 tons, we'll do 50 tons. I don't know. But
we know that they are working on that.

And they are supposed to oversee on an interagency
basis the management of this problem.

So we are really excited over this move, because
it means that at the highest levels in the Russian
Government they are taking some action. President Yeltsin
has responded also to the Holdren-Velikhov Report. One of
the things that they have been asked to do is reconvene that
committee in about four or five months and provide to the
two presidents a progress report on how both sides are
moving, and that will help keep this thing moving along.
It's somewhat like a giant flywheel with bad bearings, and
if you don't keep it rolling it will just grind to a halt.
So this is encouraging.

There is one other thing. The schedule that I
showed you which showed when we would do construction and so
forth, in meetings the Russian Defense Council people picked

up and they asked, would you spend money on construction if
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you don't have a bilateral agreement with us? My answer was
it will be very difficult to get money from the Congress if
we're not getting some reciprocity. They looked at all that
and decided that they had two and half years to get the
agreement or they're going to slow down the United States.

I think that was a very important conclusion and it provides

them an incentive to move on with this dialogue. So we are

hopeful.

That was all we had prepared.

CHAIRMAN JACKSON: Thank you.

Commissioner Dicus.

COMMISSIONER DICUS: No. I don't have any
questions.

CHAIRMAN JACKSON: Commissioner Diaz.

COMMISSIONER DIAZ: I don't have any questions.

CHAIRMAN JACKSON: Commission McGaffigan.

COMMISSIONER McGAFFIGAN: Just following up on the
breeder issue. Is that going to be part of the negotiation
as well, the production of further weapons grade plutonium?
Those reactors were designed to produce PU-239 with high
concentration. That starts to run into their vision of
their energy future. How is that going to be dealt with?
Not the specifics of negotiating strategy, but is that on
the table, production of further weapons grade?

MR. CANTER: This whole thing is very complex,
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almost a web of intrigue. There is also an effort underway
to develop a fissile material cutoff treaty in which the
parties will agree to cut off the production of fissile
material. For example, although we are buying surplus HEU
from the Russians, 500 tons over so many years, they are
still making HEU. So when do you stop? We're not, but they
are. That will encompass the production of plutonium.

Also, as part of this disposition program, as I
explained, the one breeder that they have we've got an
agreement to work on the development of converting it to a
burner, a net burner. There is no intent on our part, and I
think most of the Western nations, to subsidize in any way,
shape or form construction of more fast breeder reactors or
probably any new reactors as long as we can get the job done
with the existing reactors.

With regard to immobilization, the Russians have
agreed that there are some forms of plutonium that they want
to dispose of as waste in an immobilized form. One of the
things we discovered just recently is that they had a policy
that if some waste had more than 200 ppm plutonium in it
that they had to process that waste to recover the
plutonium. I think now that they have to pay for things
they are going to find out it's an enormous burden.

We have got an agreement from them that we are

going to take on a study to examine that limit, and it will
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be much higher, which will mean that more material would
logically be wasted and go into immobilized form. I don't
know how much yet, but just to get them to agree to do that
was a significant discussion.

| COMMISSIONER McGAFFIGAN: Just to nail this down.
You said with regard to the existing BN-600 the goal is to
convert it into a burner, but I believe Yegorov is quite
bullish on -- I don't know where they'll get the resources,
their internal resources -- building future BN-800s in
quantity. Your answer was that we will not ourselves or
European countries likely subsidize Russian breeders, but if
using their own resources they go to breeders, will the
blankets on those breeders and their ability to breed
weapons grade plutonium be a subject of the negotiation?

MR. CANTER: I'm sure it will be. The work we are
doing on the BN-600 could be directly applicable to the
BN-800s that they want to construct, but we just don't know
where they'd ever get those resources.

CHAIRMAN JACKSON: Thank you very much, Mr. Canter
and colleagues. This has been a very informative briefing
on a subject that has both national and international
security and, I would say, economic significance.

The Commission recognizes the Administration's
view of the importance of this program to this country as

well as to other nations around the world and the need to
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successfully address the broad goals and objectives of the
program. The issues involved, as we can see from our
discussion, are complex, but the NRC is ready to carry out
those responsibilities within our regulatory purview, both
existing and expanding. In fact we tend to be out ahead of
the game.

Briefings like this are important so that we can
make sure that we are not overly planning or under planning.
to that end, the Commission would request that you continue
to keep a very open line of communication with the NRC staff
on these activities to assure that the program as it evolves
is carried out effectively and efficiently and that any
policy issues that need to be surfaced are surfaced in a
timely way.

The Interagency Working Group on Plutonium
Disposition should be helpful in this regard, but again I
stress I think it is very important that the DOE and the NRC
specifically have very open lines of communication.

Again, I thank you and your colleagues for coming
to brief the Commission today. Unless there are further
comments, we are adjourned.

MR. CANTER: I did want to pass something on to
you which isn't in the presentation. I have asked our
general counsel's office to work with your counsel, because

what we would like to do is develop whatever legislative
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package we need for this so it can go in with the budget
submission in February. So we need to do that over the next
few months.

The other thing is, with regard to budget, we have
requested in the budget money that will be needed by our
contractor as an applicant to pay for the full cost recovery
and everything, because we don't request the FTEs or
whatever is needed to provide sufficient resources in the
Commission staff. So we're faced with the fiscal '99 budget
being developed and going through OMB very shortly, and I do
not have any feel right now for whether or not the
Commission staff has anticipated a workload, because if we
proceed on this schedule, there will be work for the
Commission staff starting in fiscal '99.

CHAIRMAN JACKSON: I can't tell you what the exact
plug in the budget is for this, but I do think there is a
need to support us with the OMB in terms of relief from FTE
ceilings. That then would also be part of an appropriations
process and an appropriation to ensure that we have the
necessary resources to do this job.

MR. CANTER: Thank you very much.

CHAIRMAN JACKSON: Thank you.

[Whereupon, at 10:47 a.m., the public meeting was

concluded.]
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Demonstration
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« Full scale demonstration syStem to begin'integrated
hot operations -- 3/98

e Initial run (March - July 98)
— 40 pits processed (7 pit types)

- — Demonstrate process feasibility--provides data on dose, waste
generation & individual pit procedures

 Follow on demonstration (2 years)
- — 200 pits processed

— Expand demonstration to remalnmg pit types & production
rate operations



Siting of Disposition Facilities
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e Decision planned for ~ late 1998 following completion
of Site-Specific Environmental Impact Statement:

Facilities | " Candidate Sites
Pit Disassembly and Hanford, Idaho, Pantex, Savannah
Conversion River /
Immobilization (including Hanford, Savannah River

plutonium conversion capability) =

Mixed Oxide Fuel Fabrication ~ Hanford, Idaho; Pantex, Savannah
| River



,I

Notice of Intent (NOI) (Preferred Alternative
is Immobilization at Savannah River) |

Scoping Meetings
— Hanford
— Idaho
— Pantex

- — Savannah River

Draft Environmental Impact Statement
(Preferred Alternatives for MOX & Pit Conversion)

Final Environmental Impact Statement

- Record of -Decision

| Sch—edul.e‘ for Environmental
Impact Statement (EIS)

® & & 9 & 6 ¢ & ¢ & & 9 &6 ¢ s 9 ¢ & o & Surplus Plutonium Disposition

May ‘97

| June ‘97

January ‘98

August ‘98

September ‘98



Facility Schedule
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FY97 FY98 FY99 FYO00 FY 01 FY02 FYO03 FY04 FYO05 FYO06 FYO07
Storage .. _. S _. o _.
Actinide Packaging &

Storage Facility (APSF)
Savannah River Site

Construction

Zone 12, Building 12-066
" Pantex Plant

Construction

Cperatons

bisposition

- Pit Disassembly &
Conversion (ARIES) :
Construction :
Cperahon?;
Immobilization
Cnstrucuon j
MOX Facility i

Construction

Operatons

meY 97 ppt: 9997



Procurement Strategy
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e Consortium Preference

— Sole contracting entity
— Lead company

— Includes fuel fabricator and all irradiation service prov1der(s) --
other functions may be subcontracted |

* Key Assumptlons

~ Mission timetable/scope dictated by International Agreements ~
— MOX fuel fabrication facility site determined through NEPA
~ NRC licensing of MOX fuel fabrication facility

— TAEA safeguards requirements apply

— NRC jurisdiction for security & safeguards at reactor sites;
DOE safeguards & security orders apply at MOX fuel
fabrication facility

12



\ Pr_Ocurement Strategy (cont.)

S ® & 0 &0 &S SO O SO eSS e s e s e e 9 & MOXReactor Approach

e Consortium Responsibilities

- — Design, construct, license & operate MOX fuel fabrlcatlon
facility

— Irradiate MOX fuel in existing commerc1a1 reactors
- Decontammate & decommission MOX fuel fabrication facility

. Department of Energy ReSpODSlbllltleS |

— Provide site

— Fund MOX fuel fabrication fac111ty construction (retain
ownership) |

- Provide materials per fabrication schedule
~ — Transport materials to MOX fuel fabrication facility
— Provide for IAEA inspections

13



Procurement Schedule

t:lcooot'Oocoooocc'oecpoococ MOX/Reactor Approach

. Commérc¢ Business Daily Announcement
* Program Acquisition Strategy

. Draft_ Request for Prqposals_

. Final Request fof Proposals

* Proposal Recéipt

e Contract Award

14

March ‘97

* July ‘97

October ‘97

February "98

May ‘98

September ‘98
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Industry Feedback

® ¢ & & & & ¢ & ¢ & % » & o & ProgramAcquisition Strateqgy Workshop

. Workshop was well attended (~ 100 aftendees) and
consortium concept was generally accepted

e Comments voiced: |
- — Concern over DOE commitment to MOX/Reactor procurement
— Consortium concept and leadership requirements

* Most, favored consortium |
» Most, objected to restrictions on consortium leader

— Seek proposal development cost reimbursement

» Objection to costly proposal preparatlon m light of uncertainty
" regarding contract award

— Potential for duplicative DOE and NRC regulation
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Industry Feedback

S & & ¢ 0% &S 0 s s s ® &« & ® & o s Program Acquisition Strategy Workshop

» Comments voiced (cont):

— Excess capacity requirements for MOX fuel fabrication facility
« Objections to dedicating unused space for potential future
capacity additions
— Concern regarding how MOX fuel fabrication facility relates
to other site activities
- Proposal evaluation criteria
 Criteria weighting
» Incorporation of reactor safety records

16 L re9-97.ppt: 9/16/97



Potential Legislative Remedies

L I olu s ¢ s ’_ *® 8 9 8 5 9 & 0 8 008 O MOX/ReactorApproach
'Authority for NRC License of DOE-owned Facilities
Price Anderson Indemnification

Use of Deadly Force

~ Changes in Security Approach

17



Russian Activities
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WORK WITH RUSSIA ON REDUCING RUSSIAN
- EXCESS WEAPONS PLUTONIUM STOCKPILES

« Completed U.S. —Ru531an Study on Technlcal Optlons for
- Plutomum Disposition

L Conductmg Small-Scale Tests & Demonstrations of
' Plutonium Disposition Technologies

. Developing Pilot-Scale Pit Disassembly System in Russia

. Prov1d1ng Technical Support to Interagency Efforts for
Reciprocal Action by Russ1a



Holdren-Velikhov Report

® ¢ % & % &6 ¢ 0 & e 8 s ® & e ¢ o S /RussianPlutonium Disposition

s 0

Key Recommendations:

« U.S. and Russia should both use MOX and Immobilization
» Support for the French/German MOX pilot plant

. Support MPC&A and do not recycle fuel until all excess weapons
material is dispositioned

. Expedlte and expand multllateral cooperatlon
« Agree to establish appropriate managerial structures

* ‘Russia should announce a specific date to declare its excess fissile |
'material |

e Cooperate to provide secure storage and transportation for fissile
" material and implement and expand reciprocal inspections



Russian Interagency Standing
Committee on Plutonium D1spos1t10n

QQQ.O.Q'QO..C.Q..OQQOQ0000.0.0"

_ I——.__ Secretary
A.A. Kokoshin
Chairman
Evgeny Velikhov
I Secretary
- Sergey Kortunov
V.V. Lebedev
GAN MINATOM - Ministry of ~ Ministry of
L D' Ryabev Finance Defense
Y.G. Vishnevsky N.N. Yegorov V.A. Mikhailov
Ministry of Foreignintelligence | | = Federal Security Others
Foreign Affairs . Service ' Service N.N. Ponomarev-
- . Stepnoi
S.1. Kisliak ) G.M. Evstafyev: : V.A. Sobolev

20 . . re9-97.ppt: 9/16/97



Russian Interagency Standing
Committee on Plutonium Disposition
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 Created by President Yeltsin -- 72397
* Reports to Defense Council of the Russian Federation

. Initial TaSking -~ Recommendations Due 10/15/97
- — Disposition Path for Excess Weapons Plutonium - |
— U.S.-Russian Agreement for Excess Plutonium Dlsposmon
— Declaration of Amount of Excess Weapons Plutonium |

o Oversee Management of Disposition of Excess
- Weapons Plutonium

. 21 . : . - ' re9-97.ppt: 9/16/97



POLICY ISSUE

(NEGATIVE CONSENT)

August 22. 1997 SECY-97-193
FOR: The Commissioners
FROM: L. Joseph Callan

Executive Director for Operations

SUBJECT: ASSISTANCE TO THE U.S. DEPARTMlENT OF ENERGY’S FISSILE
MATERIALS DISPOSITION PROGRAM

PURPOSE:

To provide a status report to the Commission on U.S. Nuclear Regulatory Commission
assistance to the U.S. Department of Energy’s (DOE’s) plutonium disposition program and to
inform the Commission of the staff's intent, unless otherwise directed by the Commission, to
comment on DOE’s plutonium-disposition site-specific environmental impact statement (EIS),
rather than participate as a “cooperating agency.”

BACKGROUND:

On March 11, 1995, President Clinton announced that 200 metric tons of U.S. weapons-grade
fissile materials had been declared surplus to U.S. nuclear defense needs. The President’s
action demonstrated U.S. commitment to the policies and objectives of the January 1994 “Joint
Statement between the United States and Russia on Nonproliferation of Weapons of Mass
Destruction and Means of their Delivery.” As reflected in the “Joint Statement” and the
September 1993 “Nonproliferation and Export Control Policy,” issued by President Clinton, the
objectives of the U.S. nonproliferation program are to: (1) secure nuclear materials in the former
Soviet Union; (2) ensure safe, secure, long-term storage and disposition of surplus fissile
materials; (3) establish transparent and irreversible nuclear reductions; (4) strengthen the
nuclear nonproliferation regime; and (5) control nuclear exports.

CONTACT: Theodore S. Sherr, NMSS/FCSS NOTE: TO BE MADE PUBLICLY AVAILABLE
(301) 415-7260 WHEN THE FINAL SRM IS MADE AVAILABLE

V 9 9 O O O O 9O g g v ¢ g 0 ¢ ¢ 4.
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In response to President Clinton’s Nonproliferation and Export Control Policy, DOE initiated a
program (hereafter, Disposition Program) in 1994, to address the storage and disposition of
weapons-usable fissile materials. In the same timeframe, DOE requested NRC support for DOE
activities related to the Disposition Program. In September 1995, NRC signed a reimbursable
agreement with DOE to recover full costs for NRC efforts related to the Disposition Program by
charging the license fee rate in effect at the time of the performed work. With the agreement in
place, NRC recovers direct salary and benefits, travel, and an appropriate share of the Agency
overhead costs. Information on NRC activities conducted under this agreement was reported in
SECY-96-008, dated January 5, 1996.

In December 1996, DOE issued the “Storage and Disposition of Weapons-Usable Fissile
Materials Final Programmatic Environmental Impact Statement” (PEIS), followed by issuance of a
related Record of Decision (ROD) on January 14, 1997. DOE's January ROD, provided in
Attachment 1, considers a dual approach for the disposition of the excess weapons plutonium,
whereby some or all of the plutonium would be immobilized in glass or ceramic material for
subsequent disposal in a geologic repository and the remainder converted into mixed oxide
(MOX) reactor fuel in a once-through fuel cycle (no reprocessing). The reactor option includes
the use of MOX fuel in existing U.S. commercial power reactors or possibly Canadian Deuterium
Uranium reactors, in Canada, in the event of appropriate agreements between Russia, Canada,
and the United States. DOE has also formally advised NRC that the reactor option does not
preclude the potential use of the Fast Flux Test Facility, in Hanford, for burning the plutonium.

It is expected that DOE will take three fundamental steps to implement the ROD: 1) prepare the
follow-on, site-specific EIS for surplus plutonium disposition, as a tiered analysis from the
published PEIS; 2) publish a related decision on site selection; and 3) seek Congressional action
for the overall funding of the Disposition Program and for needed legislative changes, including
provisions for NRC to oversee/regulate some or all DOE facilities selected for the Disposition
Program.

The follow-on EIS will determine the specific DOE sites for the following activities of the
Disposition Program: 1) disassembly and conversion of surplus weapons plutonium pits;

2) immobilization of the resulting plutonium oxide; and 3) MOX fuel fabrication. Staff
understands that DOE will be requesting Congress to authorize NRC to regulate the MOX fuel
fabrication and will plan for NRC regulatory oversight of the other activities in the course of the
“NRC External Regulation of DOE” program.

DISCUSSION:

After DOE briefed the Commission on January 27, 1997, the Commission requested that “. . . the
staff, together with DOE, should explore ways of clarifying the respective responsibilities and
future activities of the two agencies related to plutonium disposition, within the framework
outlined in the NRC/DOE umbreilla MOU recently signed by Chairman Jackson and former
Secretary O’Leary and/or under the reimbursable agreement (DE-A101-95MD10203) involving
plutonium disposition” (Staff Requirements Memorandum (SRM) 970023, dated February 11,
1997). In response to the SRM, a modified reimbursable agreement, “Technical Support for the
Preparation and Review of Licensing and Compliance Documents,” DE-AI01-97MD10203, was
recently signed by DOE and NRC and is provided in Attachment 2.
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The previous agreement was modified primarily to: (1) extend the expiration date, (2) reflect a
new statement of work, and (3) provide for an appropriate level of funding. The modified
reimbursable agreement will enable NRC to continue to recover its full costs (including salary and
benefits, but not the full-time equivalents (FTEs)) for technical support to DOE in assisting the
Office of Fissile Materials Disposition in its implementation of the technologies selected by the
ROD. '

Considering the broad scope of the ROD implementation program, DOE decided not to provide
specific details in the modified reimbursable agreement regarding NRC'’s support. Instead, as
stated in Attachment B of the modified agreement, under “Scope of NRC Work,” DOE will issue
task orders related to specific needs that will result from developments supporting DOE’s ROD.
Staff has requested a meeting with DOE, as soon as practical, to discuss the tasks anticipated
under the modified agreement.

To date, DOE has submitted only one formal task order under the reimbursable agreement.
Under this task, NRC is to evaluate regulatory implications of the collocation of a licensed
operation (MOX fuel fabrication), and non-licensed operations (pit disassembly and conversion,
and plutonium immobilization), at the Fuels and Materials Examination Facility in Hanford. it is
anticipated that NRC's response to the task order will be provided by September 30, 1997.

Informally, DOE has asked for NRC support regarding the “Nuclear Materials Stabilization Task
Group,” established by DOE to perform a trade-off analysis on alternative methods of storage for
plutonium metals and oxides, pending disposition. Also, it is possible that DOE will issue a task
order related to the DOE strategy for obtaining MOX fuel fabrication and irradiation services,
which involves licensing and other matters under NRC's purview. A description of DOE’s
proposed approach is provided in Attachment 3. A Commission briefing on this subject is
currently scheduled for September 17, 1997.

In addition, in a letter dated May 19, 1997, provided in Attachment 4, DOE requested NRC'’s
comments on several issues related to a draft Notice of intent (NO!). NRC'’s preliminary
response to DOE is provided in Attachment 5. The objective of the NOI was to invite interested
parties to participate in the preparation of the new EIS by commenting on its scope, content, and
relevant environmental issues. In this regard, DOE requested clarification on whether NRC’s
participation in the EIS process will be as a “commenting agency” or a “cooperating agency.”
During the preparation of DOE’s PEIS, which was published in December 1996, NRC'’s role was
as a “commenting agency.” If NRC’s role were to change to a “cooperating agency,” NRC would
formally participate in preparing the EIS. This could create the appearance that NRC was
prematurely judging issues that would be more appropriately addressed in the subsequent
licensing process. In keeping with its role as a “commenting agency,” NRC’s functions are limited
to providing comments on the draft EIS developed by DOE. In the capacity of a “commenting
agency,” NRC avoids the potential conflicts of interest that may subsequently arise from NRC's
potential regulatory and licensing authority over the alternatives selected in DOE’s ROD. The
role of a “commenting agency” also reduces the resource burdens on NRC in terms of FTEs. In
conclusion, staff intends, unless otherwise directed by the Commission, to continue the more
limited role of a “commenting agency” rather than a “cooperating agency.”
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RECOMMENDATION:

Unless the Commission directs otherwise, within ten working days of the date of this paper, the
Office of Nuclear Material Safety and Safeguards staff will provide a response to DOE indicating
that NRC will continue in the role as a “commenting agency” in the context of DOE'’s plutonium-
disposition site-specific EIS, rather than participating as a “cooperating agency.”

RESOURCES:

NRC activities to support mutually agreed upon task orders will be conducted on a limited basis
within the funding level provided by the attached reimbursable agreement. DOE will reimburse
NRC for the full costs associated with activities conducted under the reimbursable agreement, so
that the cost will not be borne by NRC licensees. However, DOE will not be transferring any
FTEs to NRC and, at this time, staff does not plan to request any additional FTEs for fiscal years
1998 and 1999.

COORDINATION:

The Office of the General Counsel has reviewed this paper and has no legal objections. The
Office of the international Programs concurs on this Commission Paper. The Office of the Chief
Information Officer has reviewed this Commission Paper for information technology and
information management implications and concurs on it. Additionally, the Office of the Chief
Financial Officer has reviewed this Commission Paper for resource implications and has no
objections.

. ph Callan
Execdtive Director
for Operations

Attachments: SECY NOTE: 1In the absence of instructions
to the contrary, SECY will notify the staff
1. DOE - Record of Decision, 01/14/97 on Wednesday, September 24, 1997 that the
2. Interagency Agreement , 07/02/97 Commission, by negative consent, assents
3 PAS - DOE-Office of Fissile Mtrls. to the action proposed in this paper.
Disposition, 07/17/97
4. DOE ltr. from Mr. J. David Nulton to DISTRIBUTION:
Mr. T. Sherr, 05/19/97 Commissioners  CIO
5. NRCsltr. from Mr. T. Sherto DOE, 2% o
07/11/97 olG SECY
OPA

0CA
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DEPARTMENT OF ENERGY

Record of Decision for the Storage and Disposition of Weapons-Usable Fissile Materials
Final Programmatic Environmental Impact Statement

AGENCY:
ACTION:

Department of Energy
Record of Decision

SUMMARY: The Department of Energy (DOE) has decided to
implement a program to provide for safe and secure storage of
weapons-usable fissile materials (plutonium and highly enriched
uranium [HEU]) and # strategy for the disposition of surplus
weapons-usable plutonium, as specified in the Preferred Alternative
in the Storage and Disposition of Weapons-Usable Fissile Mater:-
als Final Programmatic Environmental Impact Statement (S&D
Fina! PEIS, DOE/EIS-0229, December 1996). The fundamental
purpose of the program is to maintain a high standard of security
and accounting for these matcrials while in storage, and to ensure
that plutomum produced for nuclear weapons and declared excess

to national security necds (now, or in the future) is never again used

for nuclear weapons.

DOE will consolidate the storage of weapons-usable plutonjum by
upgrading and expanding existing and planned facilities at the
Pantex Plant in Texas and the Savannah River Site (SRS} in South
Carolina, and continue the storage of weapons-usable HEU at
DOE’s Y-12 Plant at the Oak Ridge Reservation (ORR) n Tennes-
see, in upgraded and, as HEU is dispositioned. consolidated facili-
ties. After certain conditions are met, most plutonium now stored at
the Rocky Flats Environmental Technology Site (RFETS) in Colo-
rado will be moved to Pantex and SRS. Plutonium currently stored
at the Hanford Site (Hanford), the Idaho National Engineering
Laboratory INEL), and the Los Alamos National Laboratory
(LANL) will remain at those sites until disposition {or movement to
lag storage at the disposition facilities).

DOE’s strategy for disposition of surplus plutonium is to pursue an
approach that allows immeobilization of surplus plutonium in glass
or ceramic material for disposal in a geologic repository pursuant to
the Nuclear Wastc Policy Act, sad buming of some of the surplus :
plutcnium as mixed oxide (MOX) fuel in existing, domestic, com*
mexvial reactors, with subsequent dispasal of the spent fuel inai -
geologic repository pursuant to the Nuclear Waste Policy Act:

DOE may also burn MOX fucl it Canadian Deuterium Uramium.
[CANDU) reactors'in the cvent of ar appropriaté dgreement among
Russia, Canada, and the United States, as discusscd below. The
timing and extent to which either or both of these disposition ap-
proaches (immobilization or MOX) arc nltimately deployed will
depend upon the results of future technology development and
demonstrations, follow-on (tiered) site-specific environmental
review, contract negotiatians, and detailed.cost reviews, as well as
nonproliferation considerations, and agreements with Russia and
other nations. DOE’s program will be subject to the highest stan-
dards of safeguards and security throughout all aspects of storage,
transportation, and processing. and will include appropriate Interna-
tional Atomic Encrgy Agency verification. :

Due to technology, complexily, timing, cost, and other factors that
would be mvolved 1n purifying certain plitonium matertals to make
them suitable for potential usc in MOX fuel, approximately 36
percent of the total quantity of piutonium (that has or may be de-
clared surplus to defense needs) would require extensive purifica-
tion to use in MOX fucl, and therefore will likely be immobilized.
DOQE will immobilize at lcast 8 metiic tons (MT) of currently
declared surplus plutonium materials that DOE has already deter-
mincd are not suitable for use in MOX fuel. DOE reserves the
option of using the immobilization approach for all of the swplus
plutonium.

The exact locations for disposition faciliics will be determined
pursuant to a follow-on, site-specific disposition environmental
impact statement (EIS) as wcll as cost, technical and nonprolifera-
tion studies. However, DOE has decided to narrow the field of
candidate disposition sites. DOE has decided that a vitrification or
immobilization facility (collocated with a plutonium conversion
facility) will be located at either Hanford or SRS, that a potenual
MOX fuel fabrication facdnv will be located at Hanford, INEL,
Pantex, or SRS (only one site), and that a “pit” disassembly and
conversion facility will be located at Hanford, INEL. Pantex, or
SRS (only one site). (“Pits” are weapons components contaming
plutonium.) The speeific reactors, and their locations, that may be
used to burn the MOX fuel will depend on contract negotiations,
licensing, and environmental reviews. Because therc arc a number
of weehnology variations that could be nsed for immobilization,
DOE will also determine the specific immeobilization technology
based on the follow-on EIS, technology developments, cost infor-

‘mation, and nonproliferation considerations. Based on current

technological and cost information, DOE anticipates that the follow-
on EIS will identify, as part of the proposed action, inmmobilizing a
portion of the surplus plutonium using the “can-in-canister” tech-

-pology at the Deferise Waste Processing Facility (DWPF) at the

Savannah River Site.

The use of MOX fuel in existing rcactors would be undertaken in a
manner that is tonsistent with the United States” policy objective on
the irreversibility of the nuclear disarmament process and the
United States’ policy discouraging the civilian use of plutonium.

To this end, implementing the MOX alternative would include’
government ownership and control of the MOX fuel fabrication
Sacility at a DOL site, and usc of the facility only for the surplus .
plutomum disposition program. There would be no reprocessing or
subsequent reusc of spent MOX fuel. The MOX tucl would he
used in a onee-through fuel cycle in existing reactars, with appro-
priate arrangements, including contractual or licensing provisions.
limiting use of MOX fuel to surplus plutonium disposition.

ATTACHMENT 1
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The Department of Energy also retains the option-of using MOX
fuel in Canadian Deuterium Uranium (CANDU) reactors m Canada
in the event a multilateral agreement is negotiated among Russia,
Canada, and the United States 10 use CANDU reactors for surplus
United Stales’ and Russian plutonium. DOE will engage In a test
ark] demonstration program for CANDU MOX fuel as appropriate
and consistent with futurc cooperative efforts with Russia and
Canada.

Thesc cfforts will provide the basis and flexibility for the United
States to initiate disposition efforts cither multilaterally or bilaterally
through negotiations with other nations, or unilaterally as an cxam-
pit 1o Russia and other nations, Disposition of the surplus plato-
ntum will serve as a nonproliferation and disarmnament cxample,
encourage similar actions by Russia and other nations, and foster
multilateral or bilateral disposition efforts and agrcements.

' EFFECTIVE DATE:

The decisions set forth in this Record of Decision (ROD) are eflee-
tive upon issuance of this document, in accordance with DOE's
National Environmental Policy Act (NEPA) Impiementing Proce-
dures and Guidelines (10 CFR Part 1021) and the Councit on
Environmental Quality (CEQ) regulations mplemcnung NEPA
(40 CFR Parts 1500-1508).

ADDRESSES:

Copies of the S&D Final PEIS, the Technical Summary Report For
Long-Term Storage of Weapons-Usable Fissile Materials, the
Technical Summary Report for Surplus Weapons-Usable Pluto-
nium Disposition, the Nonproliferation and Arms Control Assess-
ment of Weapons- Usable Fissile Material Storage and Plutonium
Disposition, and this ROD may be obtained by writing to the U.S.
Department of Energy, Office of Fissile Materials Disposition, MD-
4, 1000 Independence Avenue, SW, Washington, DC 20585, or by

. calling (202) 586-4513. The 56-page Summary of the S&D Final
PEIS, the other documents noted above (other than the full PEIS),
and this ROD are also avalable on the Fissile Materials Disposition
World Wide Web Page at: '

http:/fweb fie.com/htdocAed/DOEAsl/pub/menu/any/

FOR FURTHER INFORMATION CONTACT: |

For information on the storage and disposition of weapons-usable
fissile materials program or this ROD contact: Mr. J. David
Nulton, Director, NEPA Compliance and Outreach, Office of
Fissile Materials Disposition (MD-4), U.S. Dcpartraent of Energy,
1000 Independence Avenue, SW, Washington, DC 205835, tele-
phone (202) 586-4513. : . '

For information ou the DOE NEPA process, contact: Carol M.
Borgstrum, Dircctor, Office of NEPA Policy and Assistance (EH-
42), U.S. Department of Fnergy, 1000 Independence Ave., SW,
Washington, DC 20385, wlephone (202) qbo~%00 or leave a
message at (R00) 472-2750,

- defense needs.'

0

SUPPLEMENTARY INFORMATION:
L Background

The end of the Cold War has created a legacy of surplus weapons-
usable fissile materials both in the United States and the former
Soviet Union. Further agreements on disanmament mav increase
the surplis quanuties of these materials. The global stockpiles of
weapons-usable fissile materials posc a danger to national and
nternational security in tie form of potential proliferation of nuclear
weapons and the potential for environmental, safety, and health
consequences if the materials are not properly safcguarded and
managed.

In September 1993, President Clinton issued a Nonproliferation
and Expert Control Policy in response to the growing threat of
nuclear proliferation. Further, in January 1994, President Clinton
and Russia’s President Yelisin issued a Joint Starement Between
the Lnited States and Russia on Nonproliferation of Weapons of

Mass Destruction and the Means of Their Delivery. [n accordance

with these policies, the focus of the U.S. nonproliferation ctforts in
this regard is five-fold: (1) to secure nuclear matenals in the former
Soviet Union; (i) 10 assurc safe, sceure, long-termn storage and
disposition of surplus weapons-usable fissile materials; (ii1) to
cstablish transparent and irreversible nuclear arms reductions; (1v)
to strengthen the nuclear nonproliferstion regime; and (v) to control
nucleer exports. The policy also states that the United States will
not encourage the civil usc of plutoniurn and that the United States
does not engage in plutoniuni reprocessing for exther nuclear power
or nuclear explosive purposes.

To demonstrate the United States’ commitment (o these objectives,
President Clinton announced on March 1, 1995, that approximately
200 memwic tons of U.S.-origin weapons-usablc fissile materials, of
which 165 metric tons arc HEU and 38 metric tons are weapons-
grade plutonium, had been declared surplus to the United States’
The safe and secure storage of weapons-usable
plutonium and HEU, and the disposition of surplus weapons-usable
plutonium, consistent with the Preferred Altcrnative in the S&D
Final PEIS and the decisions described in section V of this ROD,
are consistent with the President’s nonproliferation policy.

0. . . -Decisions Made in This ROD

This ROD encompasses two categories of decisions: 1) the sites and

- facilities for storage of non-surplus weapons-usable plutonium and

' The Secretary of Energy s Openness [nitiative
announcement of February 6, 1996, announced that the Umited
States has about 213 metric tons of swrplus fissile materials,
including the 200 metric tons the President announced in March,
1995. Of the 213 metric wons of surplus materials, the Openness
Initiative gonougeement mdicated that about 174.3 metric tons arc
HEU and about 38.2 metric tons are weapons-grade plutonium.
Additional quanrities of plutonium may be declared surplus in the
future; therefore, the S&D Final PEIS analyzes the disposition of a
nominal 30 metric tons of plutomum, as well as the storage of 89
mebic tons of plutonium and 994 metne tons of HEU.
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HEU, and storage of surplus plutoniwm and 1EL pending disposi-
tion; and 2) the programmatic strategy for disposition of surplus
weapons-usable plutonium. This ROD does not encompass the
final selection of sites for plutonium disposition facilities, aor the
extent to which the two plutonium disposition approaches {immobi-
lization or MOX) will ultimately be implemented. Those decisions
will be made pursuant to a follow-on EIS. However, DOE does

announce in tus ROD that the slate of candidate sites for plutoninm

disposition has heen narowed. This ROD docs notinclude deci-
stons about the disposition of surplus HEL, which were made in
Tuly 1996 w the separae ROD for the Disposition of Surplus
Highly Enviched Uranium Final Environmental Impact Statement.
61 Fed. Reg. 40619 (Aug. 5, 1996).2

I. NEPA Process
A. S&D Draft PEIS

On June 21, 1994, DOE published & Notice of Intent (NOI) in the
Federal Register (59 Fed. Reg. 31985) to prepare a Storage and
Disposition of Weapons-Usable Fissile Materials Pragrammatic
Environmental impact Statement (S&D PEIS). which was origi-
nally to address the storage and disposition of both plutonium and
HEU. DOE subsequently concluded that a separate EIS on surplus
HEU disposttion would be appropriate. Accordingly, DOE pub-
lished a notice in the Federal Register (60 Fed. Reg. 17344) on
April 5, 1995, 10 mform the public of the proposcd plan to prepare
a separate EIS for the dwpos:mn of surplus H'FU '

DOE published an implementation plan (iP) for the S&D PEIS in
March 1995 (DOE/EIS-0229-IP). The IP recorded the issues
identified during the scoping process, indicated how they would be
addressed in the S&D PEIS, and provided guidance for the prepara-
uon of the $&D PEIS. DOE issued the Storage and Disposition of
Weapons-Usable Fissile Materials Draft Programmatic Environ-
mental Impact Statement (S&D Draft PEIS, DOE/EIS-0229-D) for
_ public comment in February 1996. On March 8; 1596, both DOE
and the Environmental Protection Agency (EPA) published Notices
of Availability of the S&D Draft PELS in the Federal Register (61
Fed. Reg. 9443 and 61 Fed. Reg. 9450), announcing a public
comment period from March 8 umtil May 7, 1996, Tn response to
requests from the public, DOL on May 13, 1996 published another
Notice in the Federal Register (61 Fed Reg. 22038) announcing an
extension of the comment period until Junc 7, 1996. Eight public
meetings on the 3&D Draft PEIS were held during March and April
1996 in Washingten, DC and in the vicinity of the DOE sites under
consideration for the propo<.ed actions.

* The material considered in the $.&13 Final PEIS, and
covered by the decisions in this ROD, does not include spent
nuclear fuel, irradiated targets, yranium-233, plutonium-238,
plutonium residues of less than 50-percent plutommu by weight, ur
WCUpOns Frogram "n‘ncwah-m -use.

During the %2-day pubiic somment period, the public was encour-
aged 0 provide comments via mail, toll-free fax, electrome bulletin
board (Interriet), and teli-free telephone recording device. By these
means, DOE received 8,442 comments from 6,545 individuals and
organizatiaons for considersiion. In additon. 250 oral comments
were recorded from some of the 734 individuals who attended the
cight public eetings. All of the conuncnts received, and the De-
parument’s r2sponses to them, are presented in Volume TV (the
Comment Response Document) of the $&D Final PEIS. Al of the
comments were considered i preparation ol the S&D Final PEIS,
and in many cases restlted w changes to the document. The Notice
of Availability for the S&D Final PEIS was published by EPA in
the Federal Register on December 13, 1996 (61 Fed: Reg. 5572
DOE published its own Notice of Availability for the S&D Final
PEIS in the Federal Register on December 19, 1996 (61 Fed. Reg.
G700,

B. Alternatives Considered

The S&I) PEIS analyzes the ressonable action alternatives in
addition to the Preferred Alternative and the No Action Altcrnative.
The Preferred Alternative, which is described below in section V,
Devcistons, and which DOE has decided 10 implement, represents &

" combination of alternatives for both storage and disposition.

1. The Proposed Action

The proposed action, as described in the S&D PEIS, would involve

- the following actions for U.S. weapons-usable fissile materials:

*+ Storage-~-provide a long-tenm storage system (for up to 50
vears) for nonsurplus plutonium and HEU that meets the Stored
Weapons Standard® and applicable environmental, safety, and
health standards while reducing storage and infrastructure costs.

+ -Storage Pending Disposition—provide storage that meets the
Stored Weapons Standard for inventories of weapons-usable
plutonium and HEU* that have been or may be declared surplus,

? The “Stored Weapons Standard™ for weapons-usable
fissile materials storage was initially defined in Management and
Disposition of Excess Weapons Plutonium, National Academy of
Sciences, 1994. DOE defines the Stored Weapons Standard as
follows: The high standards of security and accounting for the
storage of intact nuclear weapons should be maintained, to the
extent practical, for weapons-usable fissile matcrials throughouwt
dismantlemnent, storage, and dispesinon.

* The S&D PEIS covers long-term storage of nonsurplus
HEU and storage of surplus MEU pending disposition. Unlil
storage decisions are implentented, surplus HEU that has not gone
1o disposition will continue o be stered pursuant to, and pot to
cxeced the [0-vear inteérim storage time period evaluated in, the
Environmental Assessment for the Proposed Interin Storage of
{contineed .
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+ Dusposinon—convert surplus plutoraum and plutonium that may
be declared surplus in the future (o forms that meet the Spent Fuel
Standard,” therehy providing evidence of irreversible disarmna-
ment and setting a mcxde] for proliferavon resistance.

2 Long-tem: Storage Alternatives and Related
Acliviues

4. No Acuon

Under the No Action Altermauve, all weapons-usable fissile materi-
als would remain at existing storage sites. Maumicnance at existing
storage facilitics would be done as required 1o ensurc sufc operation
for the balance of the facility’s useful life. Sites covered under the
No Action Alternative included Hanford, INEL, Pantes, the ORR,
SRS, RFETS, and LANL. Although there are no weapons-usable
fissile matenials within the scope of the S&D PEIS stored currently
at Nevada Test Site (NTS). it was also analyzed under No Action Lo
provide an environmental baseline against which impacts of the
storage and disposition action ahernatives were analyzed.

b, Upgrade at Multiple Sites

Urider this alternative for storage, DOE would either modify certain
existing facilities or build new facilities, depending on the site’s
ability to meet standards for nuclear material storage facilities, and
would utilize existing site infrastructure to the extent possible.
These modified or new facilities would be designed to operate for
up to S0 years. Plulonium materials currently stored at Hanford,
INEL, Pantex, and SRS would remain at those four sites (in up-
graded or new facilitics), and HEU would remain at ORR (in up-
graded, consolidated facilitics). This alternative does not apply to
NTS because NTS does not currently store weapons-usable fissile.
materials.

A sub-alternative-of relocating portions of the plutonium inventory
(a tota] of 14.4 metric tons according to DOE's Openness Initiative
announcements of December 7, 1993, and February 6, 1996, re-
spectively) from RFETS and LANL. to onc or more of the four

*(...continued)
Enriched Uranium Above the Maximum Historical Storage Level
at the Y-12 Plant, Oak Ridge, Tennessee (Y-12 EA) (DOE/EA-
0929, September 1994) and Finding of No Significant Impact
(FONSI).

* ‘The “Spent Fuei- Standard” for dispasition was also
initially defined in Management and Disposition of Excess
Weapons Plutonium, National Academy of Sciences, 1994, DOL
defines the Spent Fuel Standard as follows: The surplus weapons-
usable plutoruur shewld be made as inaccessible and undtiractve
for weapons use s the much larger and growing quantity of
pluteniurn thut exixts in spent nuclear fuel from commereial power
reactors -

existing plutonium storage sites is analyzed. Storage of surplus
matcrials without strategic reserve and weapons research and
development (R&D) materials is also included as a sub-alternative.
Within some of the five candidute storage sites under this alterna-
nive, there are also multiple storage options.

¢.  Consohdauon of Plutomum

Under this altemative, plutonium materials at existing sites would
be removed, and the enture DOE inventory of phitonium would be
consolidated at one site, while the HEU inventory would remain at
ORR. Again, Hanford. INEL, Pantex and SRS would be candidate
sites for plutomum consolidation. [n addition, NTS would be a

" candidate site for this alternative. Consolidation of plutonium at

ORR would result in a struation in which inventories of plutonium
and HEU were collocated at one site; this slternative was therefore
analyzed es onc option undey the Collocation Alternative (see
below). A sub-aliemative 1o account for the separale storage of
surplus materials without swrategic reserve and weapons R&D
materials was also included.

d.  Collocation of Plutonmiurm and Highly
Enriched Uranium

Under the Collocation Alternative, the entirc DOE inventory of
piutonium and HEU would be consolidated and collocated at the
same site. The six candidate sites would be Hanford, NTS, INEL,
Pantex, ORR, and SRS. A sub-alternative for the separate storage
of surplus materials without strategic reserve and weapons R&D
materials was also included.
3. Plutonium Disposition Alternatives and Related
" Activities

The disposition technologics analyzed in the S&D PEIS were those
that would convert surplus plutonium into a form that would meet
thc Spent Fuel Standard. For the purpose of environmental impact
analyses of the various disposition alternatives, both generic and
specific sites were used to provide perspective on these alternatives.
Under each alternative, there are various ways to implement the
glternative.- These “variants™ (such as the camsin-canister® ap-- -
proach) are shown in Table 1 to provide a range of available op-
tions for consideration.

¢ In the can~in-canistet variant, ¢4ns of plutonium in a
glass or ceramic matrix would be placed in a canister. This canister
would then be filled with borosilicate glass containing high-leve)
radioactive wasie (HLW) or highly radicactive material such as
cesium. Tlus variant, at an existing {acility (the Defense Waste
Processng Facility [DWPF] a1 SRS, is described 1in Appendix O ol
the S&1) Final PEIS
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Table 1. Description of Variants under Plutonium Disposition Alternatives

Alternatives Analyzed Possible Variants )

« Decp Borchole Direct * Ammangement of plutonium in different types of emplacement canisters.

Disposition _ :
» Deep Borehole Immobilized  * Emplacement of peliet-grout mix. ‘

Disposition * Pumped emplacement of pelict-grout mix.

» Plutonium concentration loading, size and shape of ceramic pellets.
» New Vitrficauon Facilities + Collocated pit disassembly/conversion, plutonium conversion, and immobilization
facilities.

+ Use of esther Cs-137 from capsules or HLW as a radiation bam'cr

"¢ Wet or dry feed preparation technologies.

* An adjunct mclter adjacent to the DWPF at SRS, in which borosxhcatc glass frit with
plutonium (without highly radioactive radionuclides) is added to borosxhcatc glass
containing HLW from the DWPF,

» A can-in-canister approach at SRS in which cans of plutonium glass (without highly
radioactive radionuclides) are placed in DWPF canisters which are then filled with
borosilicate giass containing HLW in the DWPF (Sec Appendix O of the Final

PEIS).
* A can-in-canister approach similar to above but using new facilities at sites other
than SRS.
+ New Ceramic Immobilization ~ Collocated pit disassembly/plutonium conversion, and immobilization facilities.
Facilities « Usc of either Cs-137 from capsules or HLW as a radiation barrier,

» Wet or dry feed preparation technologies.

* A can-in-canister approach at SRS in which the pluionium is immobilized without
highly radioactive radionuclides in a ceramic mairix and then placed in the DWPF
canisters that are then filled with borosilicate glass containing HLW (See Appendix
O of the Final PEIS).

* A can-in-canister approach sxmxlar 1o above but usmg new facilities at sxtes other
than SRS.

. Elecu'ometal]urvxcal Trcatmcnt » Immobilize plutonium into metal ingot form.
(glass-bonded zeolite form)  * Locatg at DOE sites other than ANL-W at INEL.

« Existing LWR With New MOX -« Pressurized or Boiling Water Reaciors.
Facdlues « Different numbers of reactors.
» European MOX fuel fabrication.
* Modificaion/completion of existing facilities for MOX fabrication.
= Collocated pit disassembly/conversion, plutonium conversion, and MOX facilities.
= Rcactors with different core managemcm schemes (plutonium loadings, refueling

intervals).
« Partially Completed LWRWith «.Same.as for existing LWR (cxcepx that MOX fuel would not be fabricated in
New MOX Facilities Europe).
¢ Evolutionary LWR With New = Same as for partially completed LWR.
MOX Facilities
« Existing CANDU Reactor With + Different numbers of reactors.
New MOX Facilities + Modification/completion of existing facilities for MOX fabrication.

» Collocared pit disassembly/conversion, plutonium convcersion, and MOX facilities.

.+ Reactors with different corc management schemes (plutonium loadings, refucling
intervals).

. Note: ANL-W=Argonne National Laboratory-West: Cs-137=ccsium-137; HLW=high-lcvel waste: LWR=light water reactor

2009
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The first step in plutonium disposition 15 to remove the surplus
plutonium from storage. then process tus malenal in a pit disas-
sembly/conversion facility (for pits) or in a plutonium conversion
facility (for non-pit materials). The processing would convert the
plutonium: material mio a form suitable for each of the disposition
altermatives described in the following sections. The pit disassem-
bly/ conversion facitity and the plutonium conversion f{acility would
be built at a DOE site. The six candidate sites for long-term storage
were evaluated for the potential environmental impacts of construct-
ing and operating these facilitics.

a.. No [isposition Action
A “No Plutonium Disposition™ sction means disposition would not
occur, and surplus plutonium-bearing weapon components (pits)
and other forms, such as metal and oxide, would remain in storage
1n accordance with dwl;xon: on ihe long-term storage of weapons-
usabie fissile materials.

b. Deep Borehole Céteg_or_v

Under this category of alternatives, surplus weapons-usable pluto-
nium would be disposed of in deep borcholes that would be drilled
at least 4 kilometers (km) (2.5 miles [mi}]) into ancient, geologically
stable rock formations beneath the water table. The deep borehole
would provide a geologic barricr against potential proliferation. A
genenic site was evaluated for the construction and operation of a
borehole complex where the surplus plutonium would be prepared
for emplacement in the borehole. This complex would consist of
five major facilities: processing, driliing; emplacing/sealing; waste
management; and support (security, maintenance, and utilities).

1) Direct Dispcssitiqn (Borehole)

Under the Direct Disposition Alternative, surplus plutonium would
be removed from storage, processed as necessary, converted to a
form suitabic for cmplacement, packaged, and placed in a decp
borehole. The deep borehole would be sealed to isolate the pluto-
njum from the accessible environment Long-term performance of
the deep borehole would depend on the stability of the geologic
system. A generic site was uscd for the borehole complex to- apa-
lyze the envitonmental impact of this alternanve.

2

“~.

Immobilized stposmon (Borehole)

Umlcr the Immobilized Disposition Alternative, the surplus pluto-
nium weuld be removed from storage, processed, and converted to
a suitable form for shipment {0 a ceramic immebilization facility.
The output of this facility would be spherical cergmic pellets con-
taining plutonium, facilitating handhing during transportation and
emplacement. The ceramic pellets (about 2.54 centimeters [cin]

{1 1nch {in}] in diameter and contsining | percent plutoruum by
weight) would then be placed in drums and shipped 1o the borehole
camplex. At the deep borehole site, the ceramic pelicts would be
mixed with non-plutonium ceramic pellets and fixed with grout
during emplacemernt. The deep borchole would be sealed 1o isolalc

the plutonium from the accessible environment. Long-term perfor-
mance of the deep borchole would depend on the stability of the
geologic system.

Although a generic site was used for analyses of the borehole
complex in this altcrnative, the ceramuc immobilization facility
would be bwilt at a DOE site. Therefore. the s1x candidate sites for
long-term storage were used o evaluste the environmental impacts
of the borehole immobilization facility.

¢. Immobihzation Category
Under tdus cawegory of alternatives, surplus plutonium would be
immobilized 10 create a chemically stable form for disposal in s
geologic repository pursuant to the Nuclear Waste Policy Act
(NWPA).” The plutonium material would be mixed with or sur-
rounded by high-leve]l waste (HLW) or other radioactive isotopes

‘and immobilized to create 2 radiation Field that could serve as a

proliferation deterrent, along with safcguards and security compara-
ble to those of commercial spent nuclear fuel, thereby achieving the
Spent Fuel Standard. All immeobilized plutonium would be encascd
in slainicss steel canisters and-would remain in onsite vault-type
storage untl a geologic repository pursuant to the NWPA is opera-
tional. ’

1) Vaniicauon

Under the Vitrification Alternative, surplus plutonium would be
removed from storage, processed, packaged, and transported to the
vitrification facility. In this facility, the plutonium would be muxed
with glass it and highly radicactive cesium-137 (Cs-137) or HLW
to produce borosihcate glass logs (a slightly different process, using
HLW, would be used for the can-in-canister variant, as discussed in
Appendix O of the S&D Final PEIS). The Cs-137 isotape could
come from the cesium chloride (CsCl) capsules currently stored at
Hanford or from existing HLW if the site selected for vitrification
already manages HLW. Each glass log produced from the vitrifica-
tion facility would contdin about 84 kilograms (kg) (185 pounds
{1b)) of plutopium. The vitrification facihity would be built at a
DOE site. The six candidate sites for long-tcrm :torage were
analyzed for this altemative.

* Also referred to as a permancnt, or HLW repository.
Pursuant to the Nuclear Waste Policy Act, DOE 1s currently

. characterizng the Yucca Mountain Site in Nevada as a potential

repository for spent nuclear fuel and HLW. Legislative clarification.
or a determunation by the Nuclear Regulatory Commission that the

- immobilized plutormurm-should he isolated as HLW, may be

G

required before the material could be placed in Yucca Mountain
should DOE and the President recommend, and Congress approve,
its operation. No Resource Conservation and Recovery Act
(RCRA) wastes would be immobilized unless the immobilization
would constitute adequare treatment under RCRA. The
mmmobilized product would be consistent with the repository’s
wasle acceptance criteria.
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2)  Cerarmic Immobilization

Under the Ceramic Immobilization Allernative, surplus plutonivm
would be removed from storage, processed, packaged, and trans-
portad to a ceramuc wnmobilization facility. In this facility, the
plutonium would be mixed with nonradioactive ceramic materials
and Cs-137 or HLW to produce ceramic disks (a slightly different
process. using HL.W, would be used for the ¢an-in-canister variant.
-as discussed in Appendix O of the $&D Final PEIS). Each disk

would be approxjmately 30 ¢m (12 1n) in diamcter and 10 cm (4 in)

thick, and would contain approximately 4 kg (9 1b) of plutonium.
The Cs-137 or HL.W would be provided as previously described.
The ceramic immobilization facility would be built at a DOE site.
The six candidate sites for long-term storage werc analyzed for this
alternative.

3) Electrometallurgical Treatment

Under the Electrometallurgical Treatment Alternative, surplus
plutonium would be removed from storage, processed, packaged,
end transported to new or modified facihitics for electrometallurgical
treatment. This process could immobilize surplus fissiie materials
into a glass-bonded zeolite (GBZ) form. With the GBZ material,
the plutonium would be in the form of a stable, leach-resistant
minera] that is incorporated in durable glass materials.® Existing
electrometallurgical facilities at INEL were used as a representative
site for analysis of potential environmental impacts.

d. Reactor Category

Under the reactor alternatives considered in the S&D PEIS, DOE
would fabricate surplus plutonium into MOX fuel for use in reac-

- tors. The irradiated MOX fuel would reduce the probiferation risks
. of the plutonjum material, and the reactors would also gencrale
electricity. MOX fuel would be used in 2 once-through fuel cycle,
with no reprocessing or subsequent reuse of spent fuel. The spent
nuclear fuel generated by the reactors would then be seat to a
geologic repository pursuant to the NWPA,

Because the United States does not have a MOX fuel fabrication
facility or capability. a new dedicated MOX fuet fabrication facitity

® In May 1996, the Department issued a Finding of No
Significant Impact (FONSI) (61 Fed Reg’ 25647) and decision to
proceed with the limited demonstration of the electrometallurgical
treatment process at Argonne National Laboratory-West (ANL-W)
at INEL for processing up to 125 spent fuel assemblies from the
Experimental Brecder Reactor 11 (100 driver and 25 blanket
assemblics). Although this alternative could be conducted at other
DOE sites, ANL-W is déscnbed 1 the S&D PEIS as the
representative site for analysis,

JoLl

would be built at a DOE or commercial site.” The surplus pluto-
mum from storage would be processed, converted to plutonium
dioxide (PuQ,), and transferred to the MOX fuel fabrication fucility.
In this facility, PuQ; and uranium dioxide (UQ,) (from existing
domestic sources) would be blended and fabricated into MOX
pellets, loaded into fue! rods, and assembled mto fuel bundles
suitable for use 1n the reactor alternatives under constderation.

1) Existing Light Water Reactors

Under the Existing Light Water Reactor (LWR) Alternative, the
MOX fuel containing surplus plutonium would be fabricated and
transported to existing commercial I, WRs in the United States,
where the MOX fuel would be used instead of conventional UQ,
fucl. The LWRs emploved for domestic electnic pewer generation
are pressurized water reactors (PWRs) and boiling water reactors
(BWRs). Both types of reactors use the heat produced from nuclesr
fission reactionsto gencrate stcam that drives turbines and gener-
ates electricity. Three to five reactor units would be needed."”

2) Partially Completed Light Water
Reactors

Under the Partially Completed LWR Alternative, commercial
LWRs on which construction has been halted would be completed.
The completed reactors would use MOX fuel contatning surplus
plutonium. The characteristics of these LWRs would be the same
as those of the existing LWRs discussed in the Existing L WR
Alternative. The Bellefonte Nuclear Plant located along the west
baek of the Tenmesses River in Alabama was used as a representa-
tive site for the environmental analysts of this alicrnative. Two

_.reactor units (such as those at the Bellefonte Nuclear Plant) would

be needed to implement this alterative.

? Although a generic.commercial site was evaluated in the
S&D PEIS, it is not part of the Preferred Altemative or the

- decisions in this ROD.

*® Tt is possible that an cxisting LWR can be configured to
produce tritium, consume plutonium as fuel, and generate revenue
through the production of electricity. This configuration is called &
multipurpose reactor. Environmental analysis of the multipurpose
reactor is included in Chapter 4 of the Final Programmatic
Environmental Impact Statementi for Tritium Supply and Recveling
(TSR PEIS) (DOE/EIS-0161, October 1995) and Appendix N of

- the S&D PEIS. In the TSR-PEIS ROD {December 1995), the

multipurpose reactor was preserved as an option for future
cansideration. The Fast Flux Test Facility (FFTF) at Hanford has
been under consideration for tritium production, and could alsouse
surplus plutonium as reactor fuel if' it were shown to be useful for
tritium producton. This ROD does not preclude use of the FFTH
{or ritium production or the potential use of surplus plutonium as
fucl lor the FFTF.
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3) . Evolutionary Light Water Reactors

The evolutionary LWRs arc improved versions of existing comumer-
cial LWRs. Two design approaches were considered in the $S&D
PEIS. The first is a large PWR or BWR similar to the size of the
existing PWR and BWR. The second is a small PWR approxi-
malcly onc-half the size of the large PWR. Two large or four smal!
evolutionary L WRs would be needed to implement this altemative.

Under each design approach for this alternative, evolutionaty LWRs
would be buiit at 2 DOK site. Therefore, the six candidate sités for
long-term slorage were used o evaluate the environmental impacts
of this alternative.

4) Canadian Deuterium Uraniumn Reactor

Under the CANDU Reactor Alienative, the MOX fuel containing
surplus plutonium would be fabricated in a U.S. facility. then trans-
ported for use in one or more commercial heavy water reactors in
-Canada. The Ontario Hydro Bruce-A Nuclear Generating Station
identified by the Government of Canada was used as a representa-
tive site for evaluation of this alternative. This station is Jocated on
Lake Huron about 300 km (186 mi) northeast of Detroit, Michigan.
Environmental analysis of domestic activities up to the
U.S./Canadian border is presented in the S&D PEIS. The use of
CANDU reactors would be subjeet to the policies, regulations, and
approval of the Federal and Provincial Canadian Goveraments.
Pursuant to Section 123 of the Atomic Energy Act, any export of
MOX fuel from the United States to Canada must be made under
the agreement for cooperation between the two countries. Spent
fucl peoerated by a CANDU reactor would be disposed under the
Canadian spent fuel program. |

C. P:;efermd Alternative

The S&D Final PEIS presented the Department’s Preferred Alter-
native for both storage and disposinon. DOE has decided to imple-
ment the Preferred Alternative as desenibed in the S&D Final PEIS.
Thus, the Preferred Alternative is described in Section V of this
ROD, Declsumq

D.  Environmental Ilﬁpa:ts

Chapter 4 and the appendices of the S&D Final PEIS analyzed the
potential environmental impacts of the storage and disposition
alternatives in detail. The S&D Final PEIS also evaluated the
maximum site impacts that would result at Hanford, INEL, Pantex,
and SRS from combimng the Preferred Aliernative for siorage with
the Preferred Alternative for disposition. Consistent with the Pre-
fcrred Altemative, Hanford, INEL, Pantex, and SRS are each a
passtble location for all or some plutorium disposition activities
The siting, construction, and-operation of disposition facilitics will
be covered in a scparate, tollow-on EIS. The S&D Final PEIS
described the total life cycle impacts that would result from the
Preferred Alternative at the DOF sites identified for potential
placcment of the disposition facilities.

Based on analyses in the S&D Final PEIS, the areas where impacts
might be significant are as follows:

» The use of groundwater at the Pantex Plant for storage and
disposition facilities could contribute to the overall declining
water levels of the Ogallata Aquifer. The projected No Action
Alternative waler usage at Pantex in the year 2005 rcflects a
reduction from cuyrent usage due to planned downsizing over the
next few vears. The Preferred Alternative would require a 72-
percent increase in the prajected No Action Alternative water
use, the total amount (428 million liters per vear) is considerably
less than what is ewrently being withdrawn (836 million lers
per year) at Pantex. '

« Asetof posiulated accidents was used for each plutonium dispo-

sition alternative over the life of the campaign 1o obtain potenual
radiological impacts at the four DOE sites where dispositon
facilities could be built. The PEIS analyzes the sk of latent
cancer (atalitics (reflecting the probability of accident occurrence
and the latent cancer fatalities. potenually caused by the accident)
for accidents that have low probabilitics of o¢currence and
scvere consequences, as well as those that have higher probabili- -
ties and low conseguences. For potential severe accidents, the
risk of latent cancer fatalities to the population located withun 80
kilometers (50 miles) of the aceident for the “Tront-end™ disposi-
tion process campaign would range from 4.5x107¢{that 1s,
approximately 1 chance in 2 quadnlhion) to 1.7x10™ (approxi-
mately 1 chance in 6.000) for the pit disessembly/conversion
facility, and from 1.5%107%¢ to 1.3%10™ for the plutomum con-
version facility. This risk would range from 2.8x10™ 10
1.8x107 for the vitrification facility, from 7.0x107'¢ 10 1.9x10”7
for the ceramic immobilization facility, and from 4.6x10°7¢ to
4.3x10™ for the MOX fuel fabrication facility. To estimate the
change in risk associated with using MOX fuel instead of ura-
nium fucl i cxisting LWRs, the severe accident scenarios as-
sumcd a large population distribution near a generic existing
LWR and extrcme meteorological conditions for dispersal,
lcading to large doses that were not necessanly reflective of
actual site conditions. The resultant change in risk of cancer
fatalities to a generic population located within 80 km (50 mi) of -
1he severe accidents was estimated to range from -2.0x10* to
3.0x10* peryear'’, reflecting a postulated risk of using MOX
fuel that ranges from seven percent lower to eight pereent higher
thar the risk of using uranium fuel. Under the Preferred Alterna-
tive, the estimated nsk of cancer falalitics under scvere aceident
conditions using MOX fucl in existing LWRs ranges from 0.01
10 0.098 for ap 11-year campaian.

' Accidents severe enough 10 causc a release of
plutomum mvelved combinations of events that are highly unlikelv.
Estimates and analyses presented in Chapter 4 and summarized w
Table 2.5-3 of the PEIS mndicate a range of latent cancer tataliues of
3,900 t0 7,300 aud a risk of 0.016 10 0.15 ol a fa(ality in the
populaton for the 17-vear campuign ﬂnalyad under the Existing
LWR Alternative.
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« Under the Preferred Aliernative, HEU would continue 10 be
stored at the Y-12 Plant at ORR in existing facilities that would
be upgraded o meet requirements for withstanding natural
phenomens, including earthquakes and tomadoes. This upgrade
would reduce the expected risk lor the design basis accidents
analyzed in the Y-12 EA (for example, Building 9212) by
approximately 80 percent, resulting in a latent cancer fatality risk
of 7.4x10°¢ (approximately 7 in a mullion) to the maximally
exposed individual, 5.7x10* (ap’pruximalcly 6 in 100 million) to
a non-involved worker, and 5.1x107 (appr omnately S5m10
million) to the 80-km offsite population. -

« Under the Preferred Alicrmative, safe, secure storage would
continuc for materials at IIanford, INEL, and ORR, pending
disposition. Therefore; there would be no transpertation impact

gt these sites until disposition. The storage transportation impact.

would come from movement of the RFETS materials to Pantex
and SRS. I, following the EIS for construction and operation of
plutonium disposition facilities, potential plutonium disposition
activities were added to Hanford, INEL, Pantex, and SRS, the
estimated total health effects for the life of the project from
transportation of surplus plutonium (including transportation of
those materials from RFETS 1o Pantex and SRS) would range
from 0.193 fatalities for ransportation to Pantex, 1o 1.87 fatali-
ties for transportation to SRS (primarily from normal expccted
traffic accidents, not from radiological releascs).. In addition to
the disposition activites at DOE sites, there would be transpor-
tation of thc MOX fuel from the DOE fusel fabrication site to
existing LWRs. The location of the LWRs &nd the destination of
the MOX fuel could be either the eastern or western United
States. For.4,00Q km (2,486 mi) of such transportation, there
could be up 10 an additional 3.61 potcntial fatalitics (primarily
from normal expected wraffic accidents, not from radiological
releases) for the life of the campaign, assurning 100 per cent of
the surplus plutonium would be used i1 commercial reactors.
The actual amount would be smaller, and therefore potential
fatalities would be lower, under the Preferred Altlernative.

* At Hanford, INEL, Pantcx, and SRS the Preferred Alternative
would slightly increase regional employment and mcome. At
RFETS, phaseout of plutonium storage would result in the loss
of approximately 2,200 direct jobs. Compared to the total
employment in the area, the loss of these jobs and thc impacts to
the regional econumy would not be severe.

DOE has fully consxdcred all of the environmental analyses in the
S&D Final PEIS in reaching the decisions set forth in Scetion. V,
below. ,

E. Avoidance/Minimization of Environmental Harm
For the long-term storage of fissile material, there arc four sites
(Hanford, NTS, INEL, and LANL) where the Preferred Altemative
1s “no action™, that is, uo plutoruum would be stored at NTS, and at
Hanford, INEL, and LANI.. DOF. would continue storage at exist-

AR

ing [acilities, using proven nuclear matertals safeguards and security
procedures, until disposition. These existing facilities would be
maintained to ensure their safe operation and comphiance with
appliceble environmental, safety and health requirements. Az
RFETS, the Preferred Altemative is to phase out storage of

.weapons-usable fissile matertals, thus mitigating environmental

impacts at RFETS. There are three sites (Pantex, ORR, and SRS)
where the Preferred Alternative is to upgrade existing and planned
new facilities. Site-specilic mitigalion measures for storage at these
sites have been described in thc S&D Final PEIS, and are summa-

_rized as follows:

» At Pantex, to alleviste the cffects from. using groundwater from

the Ogallala Aquifer, the city of Amarillo is considering supply-
ing treated wastewater to Pantex from the Hollywood Road

- Wastewater ‘Ireatment Plant for industrial use; the Department
will use such treated wastewater to the extent possible. Radia-
tion doscs to individual workers wil] be kept low by maintaiung
comprehensive badged monitoring and programs to keep worker
exposures "as jow as reasonably achicvable™ (ALARA).

« AtORR, radiation doses to individual workers will be kept low
hy maintaining comprehensive badged monitoring and ALARA
programs, including worker rotations. Upgrades for HEU
storage to meet performance requirernents wall mclude seismic
structural modilications as documented in Natwral Phenomene -
Upgrade of the Downsized/Consolidated Oak Ridge Ura-
nium/Lithium Plans Facilities. Thesc modifications will reduce
the risk of accidents to workers and the public.

« At SRS, 1o mininijze soil erosion impacts during construction,
storm water management and erosion control measures will be
emploved. Mitigation measures for potential Native American
resources will be identified through cénsultation with the poten-
tially affected tribes. Radiation doscs to individual workers will
‘be kept low by mumtaining comprehensive badged monitoring
and ALARA programs including worker rotations. The modified
Acumde Packaging and Storage Facility (APSF) will be de-
signed and operated in accordance with contemporary DOE

. Orders and regulations to reduce risks to workers and the public.

From a nonproliferation standpoint, the highest standards for safe-
guards and secunty will be emploved during transportation, storage,
and disposition. With respect to transportation, DOE will coordi-
nate the ransport of plutonium and HEU with State officials, con-
sistent with current policy. Although the actual routes will be
classified. they will be selected to circumvent populated areas,

- maximize the-usc of interstate highways, and avoid bad weather.

[

DOE will continue to coordinate emergency preparedness plans and
responscs withinvolved states through a liaison program. The
packaging, vehicles, and transport procedurcs heing used are spe-
cifically designed and tested to prevent a radiological release under
ail credible accident scenanios.

For the Preferred Alternative for disposition, site-specific mitigation
measures wil] be addressed i the follow-on, site-specific EIS. In
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the Nonprolifcration and Arms Control Assessment of Weapons-
lsable Fissile Material Storage and Plutonium Disposition Alter-
ravives, measures are proposed 1o reduce the possibility of the ther:
or loss of material. For both imunobilization and MOX fuel fabrica-
ton. bulk processing is the.point in the disposition process when
the material is most vulnerable o covert attempts to steal or divert
it. A varicty of opportunities for improving safeguards, some of
which are already implemented at large. modem facilivies, include
near real-ime accounting, increased aulomation in the proccss
design, and improved containment and surveillance. The sceurity
risks posed by transportation can be reduced by minimizing the
amount of transportation required (for example, putting the pluto-
nium processing and MOX fabricauon operations at the same sitc),
minimizing the number of sites 1o which material has 1o be shipped,
and minimizing the distance between those sites.

F. Environmentally Preferable Alternatives

‘The environmental analvses in Chapter 4 of the S&D Final PEIS
indicate that the ¢ovironmentally preferable allernative (the alterna-
" tive with the lowest environmental impacts over the 50 years con-
sidered in the PEIS) for storage of weapons-usable fissile materials
would be the Preferred Alternative, which consists of No Action at
Hanford, NTS, INEL, and LANL pending disposition, phaseout of
storage at RFETS, and upgrades that would ultimatcly reduce
environmental volnerabilities at ORR, SRS, and Pantex.

For disposition of surplus plutonium, the environmentally prefera-
ble alternative would be the No Dispositio'n Action alternative,
because the plutonium would remain in storage in accordance with
decisions on the long-term storage of weapons-usable fissile materi-
als, and there-would be no ncw Federal actions that could impact
the eavironment. For normal operations, analyses show that immo-
bilization would be somewhat preferablc 1o the existing L.WR and
preferred alternatives, although these alternatives, with the excep-
tion of wastc gencrated, would he essentiaily environmentally
comparable.'?

Severe facility accident considerations indicate that immobilization
options would be environmentally preferahle to the existing reactor

and preferred alternatives, although the likelihood of ocenrrénce of

severe accidents and the risk to:the public are expected to be fairly
low. Although No Disposition Action would be environmentally -
preferable, it would not satisfy the purpose and need for the Pro-

- posed Action, because the stockpile of surplus piutonium would not
be reduced, and the Nonproliferation and Export Control Policy
would not be implemented.

* "The polennal risk of Jatent cancer fatality for o
maximally exposed mdividugl of the public from Lifetirae ccident-
free operation under the various alicrmatives are: 1.2x10%
1.2x10°7 for borcholes. 1.2x10™ ta 1.2x107 for ymmobilization
{(vitnfication or ccramic immobilization), | 3x10to 2.6x10° for
existing LWRs. and 9.0x107 10 1 7x107 Jor the Prefomed
Alternative,

The hvbrid approach (pursuing both reactors™MOX and immobili-
zauon) is being chosen over immobilization alone because of the
wmcreased flexibility 1t will provide by ensuring that plutonium
disposition can be initiated promprly should one of the approsches
ultimately fail or he deloyed. Establishing the means for expedition:s
plutonium disposition will also halp provide the basis for an iner-
national cooperative effort that can result in reciprocal, ireversible
plutoniwm disposition actions by Russis. (Sece discussion in sec-
tions IV and V., below.

Iv. Non-Eavironmental Considerations
A. Technical Summary Reports

To assist in the preparation of this ROD, DOE s Office of Fissile
Materials Disposition prepared and i July 1996 issued a Technical
Summary: Report for Surplus Weapons-Uisable Plutonium Dispaosi-
tion and & Technical Summary Report for Long-Term Storage of
Weapons-Usable Fissile Materials, These Technical Summary
Reports (TSRs) summarize techsucal, cost, and schedule data for
the storage and disposition alternatives that are considered in the
S$&D PEIS. After receiving comments on each of the TSRs, DOE
1ssued revised versions of the reports i October and November,
1996, respectively.

1. Storage Technical Summary Report

* This report provides technical, cost and sehedule information for

long-tern storage alternatives analyzed in the S&D PEIS. The cost
information for ach alternative is presented in constant 1996
dollars and also discounted or present value dollars. Itidentfies
both capital costs and life cycle cmb The following costs arc in
1996 dollars.

The cost malyscs show that the combination (preferred) alternative
for the storage of plutonium would provide advantages to the De-
parunent with respect to implementing disposition technologies and
wauld be the least expensive compared to other storage alternatives.
The cost of the combinstion (preferred) alternative would be ap-
proximately $30 mullion in mvestment and $360 miltion in operat-
ng cOsts from inccption until disposition occurs.® The cost of the
upgrade at mutuple sites alternative would be approximately $380

" million in investment and $3.2 billion in operating costs for 50

vears. The costs for the consolidation alternative could range from
approximately $40 million 1o $360 million in investment and $600
miflion to $1.1 billion for operating costs for 50 years, depending
on the extent to which existing facilitics and capa.bxlme'i can be

_ shared with other programs at the sites.

The schedule analysis shows that the upgraded storage facilities for
pltenium under the combination {preferred) alternative could be
operatonal by 2004 at Pantex (Zone 12), and by 200! at SRS, The
upgrade for the storage of HEU could be completed by 2004 {or
calicr). RFETS pits could be received at Pantex begmmng in 1997
11 Zone 4 on a temporary basis until Zone 12 upgrades are com-

0
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pleted. The other analvzed alternatives (upgrade and consolidation)
would require about six vears Lo complete.

2. Disposition Technical Surunary Report
Thus report provides Lechnical viability, cost, and schedule informa-
tion for plutonium disposition altcrnatives snd variants analyzed in
thc S&D PEIS. The variants analvzed in the report are based on
pre-conceptual design information jn most cases.

2. Technical Viabih'.ry Estimates

The report indicates that cach of the alternatives appears to be
technically viable; although each is currently at a different level of
technical mawuritv. There is high confidence that the technologies
are sufficieatly matura to allow procwrement and/or construction of
facilitics and cquipment to mect plutonium disposition technical
requirements and to begin disposition in ahout a decade.

Reactor Alternatives—Light water reactors (LWRs) can be
readily converted to enable the use of MOX fuels. Many European
LWRs currenty operate on MOX fuel cycles. Although some
technical risks exist, they are all amenable to engineermg resolution.
Sufficient existmg domestic reactor capacity exists, unless signifi-
cant delays occur in the disposition mission. CANDU reaclors
appear to be capable of operating on MOX fucl cycles, but this has
never been demonstrated on any industrial scale. Therefore, addi-
tional development would be required to achieve the level of matu-
tity for the CANDU reactors that exists for light water reactors.
Partially complete and evolutionary LWRs would involve increased
technical risk relative to existing LWRs, as well as the need to
complete or build (and license) new reactor facilities. The spent
MOX fuel waste form that results from reactor disposition of sur-
plus plutonium will have 10 satisfy wastc acceptance criteria for the

geologic repasitory.

Immobilization Alternatives—All vitrification alternatives re-

quire additional research and development prior to implementation

of immobilization of weapons-usablé plutonium’ However, a
growing expericnce basc exists relating to the vitrification of high-
ievel waste, These enstmg technologies can be adapted to the-
plutonium disposition mission, though different equipment designs
and glass formulations will gencrally be necessary due to criticality
considerations and chemecal differences between plutonium and
HLW that may atfect the stability of the glass matrix. Vitrification
and ceramic¢ immobilization altematives are similar with regard to
the technical maturity of incorporating plutonium in their respective
matrices. The techmcal viabihity of electrometaliurgical treatment
has not vet been established for the plutonium disposition mussion.
The experimental dara base for this alternative is limited, and
critical questions on waste form performance are not vet resobved.

'* Actual timing would depend on technical
demonstrauoas, follow-on site-specific environmental review,
detailed cost estimales, and international agreements.

This alternative 1s considered practical only if the underlying tech-
nology is further developed for spent nuclear fuels ** All of the
immobilization alternatives will require qualification (to meet
acceptance criter1a) of the waste form for the geologic repository,
and may require legislative clerification or NRC rulemaking.

Deep Borehole Alternatives—{incertaintes for the deep borehole
alternatives relate to selecting and qualifying a site; additonal
legislation and regulations. or legislative and regulatory clarifica-
uon, may be required. “The front-cnd feed processing operations tor
the deep borcholce alternatives arc much simpler than for other
alternatives because no highly radioactive malcerials are processed.
thus avoiding the need for remote handhing operations. Emplace-
ment technologics are comprised of largely low-technology opera-
tions which would be adaptations from existing hardware and
processes used in the 0} and gas industry.

Hybrid Approaches—Two hybrid approachcs that combine
technologies were considered as illustrative examnples, using exist-
ing LWR or CANDU reactors in conjunction with a can-in-canistcr
(immobilization) approach. Hybnds provide instirance against
technical or institutional hurdlcs which could arisc for a singlc
weehnology approach for disposition. If any significant roadblock is
encountered in any one arez of a hybrid, it would be possible to
simply divert the feed matenal to the more viable technology. In the
case of a single technology, such roadblocks would be more prob-
lemate.

b. Cost Estimates

The following discussion is in constant 1996 dollars unlcss other-
wise stated.

1) Investment Costs

« The investment costs for existing reactor variants tends to be
about $1 billion, completing or building new reactors increases
the investment costs to between $2 billion and $6 billion.

The investment cost for the immobilization alternatives ranges
- from approximately $0.6 billion for the can-in-canister variants -
w0 approximately $2 biliion for new greenfield variants.

Hybrid alternatives {cormbining both immobilization and reactor
alternatives) require approximately $200 million additional

1 A recent study by the National Research Council

. concludes that the electrometallurgical treatment technology is not
- sufficiently mature to provide a reliable-basis for tithely plutomum- -

dispostuon. “An Lvaluation of the Electrometallurgical Approach
for Treatment of Fxcess Weapons Plutonium™ (National Academy
Press. Washington, D.C.. 1996).

~ “Greenficld” means 2 variant involving a new facility,
with no existing plutoniwm-handling infrastructure.
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investment over the exisung light water reactor stand-alone
altlernatives.

+ Investment cosis for the deep borchole altematives range [rom
about 81.1 billion for direct emplacement to about $1.4 billion
for immobilized emplacement.

« Alernatives that ulilize existing facilitics for plutonium process-
ing, urmobilization, or fuel fabnication would realize significant
investment cost savings aver building new facilitics for the same

function.

+ Large unccrtainties in the cost estimates exast, relating to both
" enginecring and mﬁntunonal factors.

-+ A significant fracuon of the investment cost for an alterna-
‘ve/varjant is related to the front-end facihines for the extraction
of the plutonium from pits and other plutonium-bearing materi-
als and for other functions that are common to all alternatives.

2) Life Cycle Costs

« The life cycle costs for hybrid alternatives are similar to the
stand-alone resctor alternatives. For the existing
LWR/immobilization hybrid aliernative (preferred alternative),
the cost is $260 million highcr than the stand-alone reactor
altemative; for the CANDU/immabilization hybrid alternative,
the cost is $70 million higher..

« The combined investment and pet operating costs for MOX fuel
are higher than for commercial uranium fuel; thus, the cost of
MOX fuel cannot compete economically with Jow-enriched
uranium fuel for LWRs or natural uranivm fuel for CANDU
reactors.

» Thc can-in-canister approaches are the most altractive vaniants
for immobilization based on cost considerations.

« The deep borehole alternatives are more expensive than the can-
in~canister and existing reactor alternatives. The immobilized

barehole alternative life cycle cost is $1 bilhon greater than that

for the direct emplauement alternative ($3.6 bllhon vs. 2.6
bitlion). :

+ Large uncertainties in the cost cstimates exist, relating to engi-
neering, regulatorv, and policy considerations.

c. SChe_dulc Eslinmtgs . .

The key conclusions of the Dispositon Technical Summary Report
with respect to schedules are as follows:

'+ Significant schedule uncertaintics eXist, rclatmg to both engi-
neering and institutional facwm

+ Opporwunities for compressing or expanding schedules exist.

JJ01S

1) Reactor Altematjves

The rate at which MOX fuel is consumed in reactors will depend
on the rate that MOX fuel 15 provided and fabricated, and the
rate that plutomum oxide is provided to the MOX fuel fabrica-
ton facility. :

The time to attain production scale operation in existing LWRs
and CANDU rcactors could be about 8-12 years, depending on
the need for and source of test assembhies that might be required

The time to complete the disposition mission 1s a function of the
number of reactors committed to the mission, among other
factors. For the variants considered, the time to compicte vanes
from about 24 to 31 years..

'2) Immobihzation Alternatives
The time to start the disposition mission ranges from 7 to 13
years, depending on the technology used and whether existing
facilities are used.

The operating campaign for the immobilization alternatives at

* full-scale operation woutd be about 10 years; it 1s possible
_ compress or expand the operating schedule by several years, if

desired, by resizing the immobilization facility designs selected
for analysis in this study. The overall mission duration (includ-
ing research and development, construction, and operation) is
expected to be about 18 6 24 years.

Potential delays for start-up of the immobilization alternatives
involve completing process development and demenstration, and

qualifying the waste form for a geologic repository.
3) Decp Borehole Alternatives

The time o start-up is expected to be 10 years.

The operatihg duration of the mission would be gbout. 10 years,

although completing a1! buriak operations at the borehole site m
3 years is possible. Therefore, the overall mission diration is

 estimated to be 20 years with accelerated emplacement reducing

the duration by about 7 vears.

The schedule for the deep borehole alternatives would depend in
part on selecting and qualifying a site, and obtaining legislative

- »and regulatory.clanification as well as any necessary permits.

4y Hybrid ‘Appi'oaches

In general, the schedule data that apply to the component tech-
nologies apply to the hybrid alternauves as weil.
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« Confidence 1 an carly start-up and an earlier completion can
both be improved with a hybrid approach, relatve to stand-alonc
alternatives.

» Hybrid alternatives provide an inhcrent back-up technology
approach 1o enhance confidence in atiaining schedule goals.

B. Nonproliferation Assessment

To assist in the development of this- ROD, DOE’s Office of Arms
Conwol and Nonproliferation, with support from the Office of _
Fissile Materials Disposition, prepared a repart, Nonproliferation
ond Arms Control Assessment of Weapons-Usable Fissile Material
Storage and Plutonium Disposition Alternatives. The teport was
issued 1n draft form in October 1996, and following a public com-
ment period, was issued in final form in January 1997, It analyzes
the nonproliferation and anus reduction implications of the alterna-
tives for storage of plutonium and HEU, and disposition of excess
plutoniwmn. It is based in part on a Proliferation Vulnerabilitv Red
Team Report prepared for the Office of Fissile Matenials Disposi-

© tion by Sandia National Laboratory. The assessment describes the -
benefits and risks associated with each option. Seme of the “op-
tions” and “altematives” discussed m the Nonproliferation Assess-
ment are listed as “variants™ (such as can-in-canister) in the S&D
Final PEIS. The key conclusions of the report, as presented in its
Executive Swnmary, are reproduced below.

1. Storsge '

«  Each of the options under consideration for storage of U.S.
weapons-usable fissile materials has the potential to suppart
U.S. nonproliferation and arms reduction goals, if implemented
appropriately: . '

« Eachofthe storagé options could provide high levels of secu-
rity to prevent theft of nuclear materials, and could provide
access 10 excess materials for intemational monitoring.

+  Making excess pluonium and HEU available for bzlatcral
U.S.-Russian monitoring and International Atomic Energy
Agency (IAEA) safeguards, while protecting proliferation--
sensitive information, would help demonstratc the U.S. com-
mitment never to remurn this material to nuclear weapons,
prowdmg substantial arms reduction and nonpruhfcrauon
benefits 1 in the near-tezm

2 Dispositiori of 11.S. Excess Plutoruum
a. .In Genersl.'

+  Each of the options for disposition of excess weapons pluto-
nivm that meats the Spent Fuel Standard would, if implemented
appropriately, offer major nomproliferation and arms reduction
benefits compared Lo leaving the matenial in storage n directly
weapons-usable form. Taking into account the likely impact on
Russian disposition activilies, the no-action alternative appears

i

(3]
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to be by far the least desirable of the phuonium disposition
options [rom a nonproliferation and arms reduction perspec-
tive.

Carrying out disposition of excess U.S. weapons plutonium,
using options that ensured effective nonproliferation controls
and resulted in forms meeting the Spent Fuel Standard, would:
« reduce the likelihood that current arms reductions would be
reversed, by significantly increasing the difficulty, cost, and
observability of returning this plutoninm to weapons:

« increase international confidence in the arms reduction
process, strengthening political support for the nonprolifera-
tion regime and providing a base for additional arms reduc-
tions, if desired, ' '

« reduce long-ternt proliferation risks posed by this material
by further helping to ensure that weapons-usable matenisl
docs not fall into the hands of rogue stales or terronist
groups; and

« lay the essential foundation for parallel disposition of excess
Russian plutoniurn, reducing the risks that Russia mught
threaten U.S. security by rebuilding its Cold War nuclear
weapons arsenal, or that this material might be stolen for
use by potential proliferators.

Choosing the “no-action alternative” of leaving U.S. excess
plutonium in storage in weapons-usable form indefinitely,
rather than cartying out disposition:
»  would represent a clear reversal of the U.S. position
seeking to reduce excess stockpiles of weapons-usable
materials worldwide;

"+ would make it impossible to achxeve disposition of Rus-

sian excess plutonium; :
*  could undermine international pohncal support for non-

" . proliferation efforts by leaving open the question of
whether the United States was maintaining an option for
rapid reversal of current arms reductions;.and

+  could underminc progress in nuclear arms reductions.

The benefits of placing U.S. excess plutonium under interna-
tional monitoring and then transforming 1t mto forms that met
-theSpent Fuel Standard would be grestly increascd, and the
risks of these steps significantly decreased, if Russia took

* comparable steps with its own excess plutonium on a parallel

track. The two countriés need not use the same plutonium
disposition technologies, however.

As the 1994 NAS commitice report’ concluded, options for
.. disposition.of U.S. excess weapons plutonium will provide
maximum nonproliferation and arms control benefits if they:
- minimize the time doring-which-the exoess plutonium is
stored in {orms readily usable for nuclear weapons;,
«  preserve matenal safeguards and security during the
" disposition process, sccking 1o maintain to the extent

* See foomote 2, above,
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possible the same high standards of security and ‘account-
ing applied to stored nuclear weapons (the Stored Weap-
ons Standard);

+  result in a form from which the plutonium would be as
naccessible and unattractive for weapons use as the
larger and -growing quantity of plutonium in commercial
spent fuel (the Spent Fuel Standard).

In order to achieve the benefits of plutonium dispasition as
rapidly as possible, and to minimize the nsks and negative
signals resulting from leaving the excess plutonium in storage,
it is important for disposition options to begin, and to complete
the mission as soon as practcable taking inte account nonpro-
liferation, environment, safety, and health, and economic con-
stramts. Timing should be a key enterion in judging disposi-
tion options. Beginning the disposition quickly is particularly
important ta establishing the credibility of the process, domes-
tically and internationally.

Each of the options under considerauon for plutonium dispost-
tion has its own advantages and disadvantages with respect to
nonproliferation and arms control, but none 15 clearly superior
10 the others.

Each of the aptions under consideration for plutonium disposi-
tion can potentially provide high levels of security and safe-
guards for nuciear materials during the disposition process,
mitigating the nisk of theft of nuclear materials.

Each of the options under consideration for plutonium disposi-

tion can potentially provide for effective international momtor-
mg of the disposition process.

Plutonium disposition can only reduce, not eliminate, the secu-
fity risks posed by the existence of excess plutonium, and wiil
involve some risks of its own:

 *  DBecause all plutonium disposition options would take

decades w complete, disposition is not & near-term solution
10 the problem of nuclear theft and smuggling. While dis-
position will make a long-term contribution, the near-term
problem must be addressed through programs to improve
securily and safeguarding for nuclear materials, and 10
ensure adequate police, cistoms, and intelligence capabili-
ties to interdict nuclear smuggling.

+  All plutonium disposition options under consu:lcrauon _
would mvolve processing and transport of plutonium,
which will involve more risk of theft in the short term than
if the material had remained in heavily guarded storage, inn
returp for the Jong-term henefit of cnnvemng the matenal to
‘more proliferation-resistant forms.

'« Both the {Jnited States anc Russia will still retain substan-

tial stockpiles of nuclear weapons and weapons-usable
fissile materials even after disposinon of the fissile materi-
als curvently considered excess is complete. These weap-
ons and materials will continue &0 pose a security challenge
regardless of what is done with excess plutonium,

« Noane of the disposition options under consideration would
makc it impossible to recover the plutonium for usc in
nuclear weapans, or make it impossible o use other pluto-
nium to rebuild a nuclear arsenal. Therefore, disposition
will only reduce, not eliminate, the risk of reversal of cur-
rent nuclear armis reductions

s AU.S. decision to choose reactor alternatives for plutonium
disposidon could offer additional arguments and justifica-
tions to those advocating plutonium reprocessing and recy-
cle in other countries. This could increase the proliferation
risk if it in fact led to significant ddditional separation and
handling of weapons-usable phronium. On the other hand,
if appropriately implemented, plutonium disposition might
also offer an opportumity 1o develop improved procedures
and technologies for protecting and safeguarding plutonum,
which could reduce proliferation risks and would strengthen
U S. efforts @ reduce the stockpiles of separated plutoniurn
m other countrics.

+ Large-scale bulk processing, of plutonium, mcluding processes
to convert plulonium pits o oxide and prepare other forms for
disposition, as well as fuel fabricstion or immobitization pro-
cesses, represents the stage of the disposition process when
material is most vulnerable to covert theft by insiders or covert
diversion by the host state. Such bulk processing is required
for all options, however; in particular, initial processing of
plutonium pits and other forms 1s amaong the most proliferation-
scnsitive stages of the disposition process, but is largely com-
mon to ell the options. More information gbout the specific
process designs is needed to determine whether there are sig-
nificant differences between the various immobilization and
reactor options in the overall ditliculty of providing cfective
assurance against theft or diversion during the different types of
bulk processing involved, and if so. which approach is superior
1n this respect.

»  Transport of plutonium is the point in the disposition process
when the material is most vulnerable to overt armed attacks
designed to steal plutonium.. With sufficient resources devoted
1o sceunity, hawever, high levels of protection against such

~‘overt attackstan be provided” International, and particularly
overseas, shipments would involve greater ransportation
concerns than domestic shipments™”.

" Intcrnational shipments would be involved (from the -
Umited States to Canada) if the CANDU option were pursued as a
result of tntemational agreements among the U.S., Canada, and
Russia. Oversceas shipments would be involved if European MOX
fuel fabrication were utilized in the interim before a domestic MOX
fabrication facility were completed. The Preferred Allernative and
the decisions m this ROD do not invotve European MOX fuct
fabrication.
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b.  Conclusions Relating to Specific
Disposition Qprions

»  The reactor options, homogencous immobilization™ options.
and deep borehole immobilized emplacement option can all
meet the Spent Fuel Standard. The can-in-canister options are
being refined to increase the resistance to separation of the
plutonium cans from the surrounding glass, with the goal of
meeting the Spent Fuel Standard. The deep borehole direct
‘emplacement opuon substantially exceeds the Spent Fuel
Standard with respect to recovery by sub-national groups, but

could be more accessible and aftractive for recovery by the host -

stale than spent fuel.

»  The reactor options have some sdvantage over the immobiliza-
tion oplions with respect to percetved irreversibility, n that the
plutonium would be converted from weapons- gradc to reactor-
grade, even though it is possible to produce nuclear weapons
with both weapons and reactor-grade plutonium. The immobi-
lization and deep borehole aptions have somc advantage over
the reactor options in avoiding the perception that they could
potentially encourage additional separation and civilian use of
plutomum, which itself poses proliferation risks.

= Options that result in accountable “items™ (for purposes of.
international safeguards) whose plutonium content can be
accurately measured (such as fucl assemblies or immobilized
cans without fission products in the “can-in-canmister™ option)
offer some advantage in accounting to ensure that the output
plutonium matches the input plutonium from the process.
Other options (such as homogeneous immobilization or immo-
bilized cmplacement in deep boreholes) would require greater
reliance on contginment and surveillance to provide assurancc
that no material was stolen or diverted—but in some cases
could involve simpler processing, easing the task of providing
such assurmce. '

« The principal uncertainty with respect to using excess weapons
plutonium as MOX in U.S. LWRs relates to the potential
difficulty of gaming political and rcgulat.ory approvals for the

- various operations required.

+  Compared to the LWR option, the CANDU option would

- involve more transport, and more safeguarding issues at the
reactor sites themselves (because of the small size of the
CANDU fuc! bundles and the on-line retueling of the CANDU
reactors). Demonstrating the use of MOX in CANDU reactors
by carrying out this option for excess weapons-plutoniur

* The term “homogeneous immobilization™ refers to
mixing of solutions of plutonium and either HLW or cesium in
liquid form. followed by solidification of the mixture in either glass
or ceramic matrices. This contrasts with the “can-in-canister™
variant, i which the plutonium and HLW or cesium materials are
never actually mixed together.

an2l

dispositon could somewhat detract from U.S efforts to con-
vince nations operating CANDU reactors in regions of prolif-
cration concern not to pursue MOX fuel cvcles, but these
nations are likely to base their fuel cycle decisions primarily on
factors independent of disposition of this material. Disposing
of excess weapons plutonium in another country long identified
with disarmament could have significant symbolic advantages,
particularly if canried out in parallel with Russia. Disposition
of Russian plutonium in CANDU reactors, however, would
require resolving additional transportation tssues and additional
questions relating to the likely Russian destre for compensation
for the energy value of the plutonium.

‘The immobilization options have the potential to be imple-
mented more quickly than the reactor opiions. They face some-
what less political uncertainty but somewhat more technical
uncertanty than the reactor options.

" The likelihood of very long delays in gaining approval for siing
and construction of deep borehole sites represents a very seri-
ous arms reduction and nonproliferation disadvantage of the
horehole option, in cither of its vanants. While the deep bore-
hole direct-eniplacement option requircs substantially less bulk
processing than the other disposition options, that option may
not meet the Spent Fuel Standard for retrievability by the host
state, as mentioncd above. Any polential advantage from the
reduced processing is small compared to the large timing -
uncertainty and the potential retricvability disadvantage.

+  Similarly, the clectrometallurgical treatment option, because it

is less developed than the other immaobilization options, -
volves more uncertainty in whien il could be implemented,
which represents a significant arms reduction and nonprolifera-
tion disadvantage. It docs not appear to have. major compensat-
ing advantages compared to the other immobilization options.

« The “can-in-canister” immobilization options have a timing

advantage over the homogeneous immobilization options, in -
that, by potentially relying on existing fecilities, they could
begin several years sooner. As noted above, however, modified

- systems mtended to allow this option to meet the Spent Fuel
Standard are still being designed. -

' C. Comments on the S&D Final PEIS

After issuing the Final PEIS, DOE received approximately 100
letters from organizations and individuals commenting on the
alternatives addressed in the PEIS. Many of these letters ex-
pressed opposition to the MOX fuel approach for surplus pluto-

* nium disposition. "The major concern raised in these letters was
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the contention that the use of MOX fuel is associated with prolifer-
ation risk as well as additonal delays, costs, and safety and envi-
ronmental risks. One of these lelters was [rom a coalition of 14
national organizations recommending that the Department decide
1o utilize immobilization for the disposition of all suiplus pluto-
um and that MOX be retamned for use, if at all, only as an “insur-



01-15-97 WED 01:035 FaX

ance policy” if immobilization should prove infeasible. Several ot
those 14 organizations also wrote separately making similar
points. Conversely, many of the letters provided conunents in
support of the use of MOX fucl and/or the dual path, while a few
expressed opposition to the immobilization alternatives.

Seven of the letters received suggested the use of disposition
approaches that were not analyzed in the PEJS. Three of these
approaches (dropping plutonium into voleanoes, burving it in the
sea at the base of & voleano, and sloring it in large granite or
marble structures) are similar to options that were either consid-
ered (but found to be unreasonable) in a screening process that
preceded the PEIS. or were addressed i the PEIS Comment
Respanse Document. These approaches were considered to be
potentially damaging Lo the environment, among other things, and
were therefore dismissed as unreasonable. Three-other altema-
tives (plasma technology. binding and neutralizing plutomum with
4 new organic material, and usce in rocket engines) recornmended
in these Ietters would require a substantial amount of development
and could not be sccomplished in the same time (rame as alicna-
tives analyzed in the PEIS. Once commentor suggesled adding the
plutonium to the radicactive sludge being stored at Hanford for
evenwal disposal. The Department views this as unreasonable
because of delays and increased costs that would be incurred in the
program tomanage the wasles in the Hanford tanks, One
commentor was opposcd to the utilization of Hanford's Fuels and
Materials Examination Facility for MOX fue] fabrication and the
Fast Flux Test Facility for MOX fuel burning.

All of the issues raised in these letters are covered in the bodv of
the Final PEIS, in the Comment Response Document, the Sum-

" mary Repors of the Screening Process (DOEMD-0002, March
19, 1995), the Technical Summary Report for Surplis Weapons-
Usable Plutonium Disposition, or the Nonproliferation and Arms
Control Assessment of Weapons-Usable Fissile Material Storage
and Plutonium Disposition Alternatives, which have each been
considered in reaching this ROD.

The Department’s decision for surplus plutonium disposition is to
pursue both the existing LWR (MOX fuel) and immobilization
approaches. DOJ recognizes that the estimated life-cvcle cost of°
immobilization alone would be less than that of the hybrd ap-
proach (pursuing both), but the additional cxpensc would be

I«

TRy

tion approach only under highlv valikely facility accident scenar-
ios- the nsk (taking inta account accident probabilities) 1o the
public of latent cancer fatalities from sccidents would be fairly low
for both approaches. _

From the nonproliferation standpomt, results of the Nonprolifera-

tivn and Arms Control Assessment of Weapons-Usable Fissile

Material Siorage and Plutonium Dispusition Alternarives {(see
section [V.B) indicated that each of the options under consider-
ation for plutonium disposition has its own advantages and disad-
vantages, and each can potentially provide high levels of secunity
and safcguards for nuclear materials during the disposiuon pro-
cess, mitigating the nsk of theft of nuclear matenals. nitial pro-
cessing of plutonium pits and other forms is among the most
proliferation-sensitive stages of the disposition process, but1s
largely common to all the options. Although the Assessment alsa
concluded that nonc of the approaches is clearly superior w0 the
others, both the Nonproliferation Assesstent apd a levter from the
Secretary of Energy Advisory Board Task Force on the Non-
proliferation and Arms Control Implications of Weapons-Usable
Fissile Materials Disposition Altematives (included as Appendix
B to the Nonproliferation Assessment) concluded that the hybnd
approach (both reactors/MOX and immobilization) is preferable
becausc of uncertaintics in cach approach and because it would
minimize potential delays should problems develop with either
approach. Numerous comment letters have made similer points.

One such letter was received from five mndividuals who were the
U.S. participants on the U.S.-Russian Independent Scientific
Commission on Disposition of Excess Weapons Plutonium. This
letter supported the dual-track approach on the grounds that
“ruling out reactors and thus depending solely-on vitrification as
the only approach to plutonium disposition that might be imple-
mentable apytime soon, would have far bigger nonproliferation
liabilities then would the two-wack approach.” These commentors

. argued that designating only immobilization as the preferred

approach, with MOX us a back-up, would bave essentially all the
nonproliferation and arms reduction liabilities of 2 one-track
approach, which would weaken the U.S. position and have severe

‘consequences for the likely success of programs to carry out

“- permanent disposition of weapons plutoniurn in Russta; and there-

warranted by the increascd flexibility should one of the epproaches

ultimately fail, and the increased ability to influence Russian
plutonium disposttion actions. (The lowest cost approach would
be the No Disposition Action alternative; however. as noted 1n

section [ILF, above, that option would not satisfv the purpose and. .

nead for this program. ) DOE also recogmzes that analyses in the
PEIS indicated that, for normal operation, the environmcntal and
health impacts would be somewhat lower for immobilization,
although, with the exception of waste generation, impacts tor the
preferred, immobiltzation, and extsting LWR (MOX) alternatives
would be essentially comparable (see prior discussion). Potenual
latent cancer fatalities for members of the public under the MOX
approach would be significantly higher than under the tmmobiliza-

fore jeopardize the suceess of programs to carry out U.S. dispost-
tion. These commentors stated that without the dual-track ap-
proach, the U.S. will lose any leverage it might have over the
conditions and safeguands accompanying the use of Russian pluto-
mum 1n their reactors. They also pointed out that pursuing both
the MOX option und immobilization in the 17.S. may be the best

- way (o eonvinee Russia, which ewrrently [avors converung its own

plutonium to MOX fuel, of the vatue of immobilization for a
portion of its excess plutonium. These commentors argued that the
dual-track approach would not undermine U.S. nonprolifcration
poticy, would not increase the risk of nuclear thefl and terrorism,
and would not lead 1w a new domestic plutonium recycle industry
since it would nol significantly affect the huge econom:c barriers to
using MOX fuel on 2 commereial basis,

[

-
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Two commentors expressed apposition to plutonium recyeling
(reprocessing), citing the Final Generic Environmental Starement
on the Use of Recycle Plutonium in Mixed Oxide Fuel in Light
Water Cooled Reaciors (GESMO), NUREG-0002, which was
issued by the NRC in 1976, and President Carter's decision Lo ban
plutonium recycling. DOL notes that plutonium recyeling is not
part of the plutonium disposition program or the decisions in this
ROD; on the contrary, this ROD includes conditions on the usc of
MOX fuel that ate intended to prevent the use of reeyeled pluta-
nium.

The use of MOX fuel in existing reactors would be undertaken in a
manner that is consistent with the United States’ palicy objective
on the irreversibility of the nuclear disarmament process and the
United States’ policy discouraging the use of plutonium tor civil
purposes. To this end, implementing the MOX alternative would
include government ownership and control of the MOX fuel
fabrication facility at a DOE site, and use of the facility only for the
surplus plutoniumn disposition program. There would bhe no repro-
cessing or subsequent reuse of spent MOX fuel. The MOX fuel
would be used in a once-through fuel cycle in existing reactors,
with appropriate arrangements, including contractual or licensing
provisions, hmmng use of MOX fuel to surplus plutomum disposi-
tion.

One commentor, who opposed MOX fuel use, urged DOE not to
use European MOX fuel fabrication capability if the MOX ap-
proach is pursucd. In this ROD, DOE has not decided to use
European MOX fuel fabrication. '

V. Decisions
A. Storage of Weapons-Usable Fissile Materials

Consistent with the Preferred Alternative in the S&D Final PEIS,
the Department has decided to reduce, over time, the number of .
locations where the various forms of plutonium are stored, through
a combination of storage alternatives in conjunction with a combi-
nation of disposition atternatives. DOE will begin implementing .
this decision by moving surplus phitonium from RFETS as soon as
" possible, transporting the pits to Pantex beginning in 1997, and
non-pit plutonium materials to SRS upon completion of the cx-
panded Actinide Packing and Storage Facility (APSF), anticipated
in 2001. Over time; DOE will store this phatonium in upgraded
faciliies at Pantex and in the expanded APSF. ‘Surplus and non-
surplus HEU will be stored in upgraded facihiies at ORR. Storage
facilities for the surplus HEU will also be modified, as needed, o
accommodate international inspeclion requirernents consistent with
the President's Nonproliferation and Export Control Policy.
Accordingly, DOE has decided to pursue the following actions for
storage: '

+ Phase out storage of all weapons-usable plutonium at RFETS
begimming in 1997; move pits to Pantex, and non-pit materials to
SRS upon completion of the expanded APSE. At Pantex, DOE
will repackage pits from RFETS in Zone 12, then place them in

A0273

existing crorage facifitics in 7one 4, pending completion of facil-
1y upgrades in Zone 12. At SRS, DOE will expand the planned
new APSF, and move separated and stabilized non-pit plutonium
materials from RFETS to the expanded APSF upon completion.
The small number of pits currently at RFETS that are not in

_shippable formn will be placed m a shippablc condition in accor-
dance with existing procedures prior 1o shipment to Pantex.
Additionally, some pits and non-pit plutonium materials from
RFETS could be used at SRS, LANL, and Lawrence Livermore
National Laboratory (LLNL) for tests and demonstrations of
aspects of dispasition technologies (see disposition decision,
below). All non-pit weapons-usable plutonium materials cur-
rently stored at RFETS are surplus.

The Department’s decision to remove plutonium from RFETS s
based on the cleanup agreement among DOE, EPA_ and the State of
Colorado for RFETS, the proximity of RFETS to the Denver metro-
pohitan arca, and the fact that some of the RFETS plutonium is
currently stored in buildings 37! and 376, two of the most vulnera-
ble facilities as defined by and identified in DOE's Plutonium
Worldng Group Report on Envirosumental, Safety, and Health
Vulnerabilities Associated With the Depariment’s Plutonium
Srorage (DOE/EH-0414, November, 1994).

« Upgrade storage facilites at Zone 12 South (1o be completed by
2004) at Pantex to store those surplus pits currently stored at
Pantex, and surplus pits from RFETS, pending disposition.
Storage facilities at Zone 4 will continue to be used for these p1ts
prior to completion of the upgrade.

« In accordance with the preferred alternative in the Final Pro-
grammatic Environmental impact Statement for Stockpile Stew-
ardship and Management (Stockpile Stewardship and Manage-
ment PEIS), store Strategic Reserve pits at Pantex in other up-
graded facilittes in Zone 12.

The Department’s decision to consolidate pit storage at Pantex
places the pits at a central [ocation where most of the pits already
reside and where the expertise and infrastructure are already in
place to accommodate pit storage.'® Pantex has more than 40 years
of éxperience with the handling of pits. Zone 12 facilities would be
modified for long-term storage of the Pantex plutonium inventory
and the small number of pits trans{erred from RFETS and SRS for a
modest cost (about 510 million capital cost). Pursuant to the Ffinal
EIS for the Continued Operation of the Pantex Flant and Assaci-
ated Storage of Nuclear Weapon Components (DOE/EIS-0225),
DOE is proposing to continue nuclear weapons stockpile manage-

- ment operations and related acuwvilies at the Pantex Plant, including

A small number of research and development pits
located at RFETS that have been and will contuue to be packaged
and returmed to LANL and LLNL are outside the scope of the S&D

PEIS and this ROD.
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Interim storage of up 1o 20,000 pus.*® Consequently. the storage of
surplus pits at Pantex would offer the opportunity to share trained
people and other resources, and a decreased cost could be realized
over other sites without similar expenence. Using the Pantex Plant
for pit storage would also involve the lowest cost und the least new
construction relative 1 other siles.

+ Expand the planned APSF at SRS (Upgrade Alternative) to store
those surplus, non-pit plutonjum matenals currently 2t SRS and
surplus non-pit plutoniun materials from RFETS, pending dispo-
sttion (see disposition decision, below) DOL dnalyzed the
potential impacts of constructing and operating the APSF in the
Final Environmental Impact Statement. Interim Managemen of
Nuclear Materials (DOE/EIS-0220) and announced the decision
to build the facility in the associated ROD (60 Fed. Reg. 65300,
December 19, 1995). DOE, _pursuant to the decisions announced
here to store surplus non-pit plutonium at SRS, will likely design
and build the APSF and the expanded space to accommodale the
RFETS material as one building*' which DOE plans to complete
in 2001. The RFETS surplus pon-pit plutonium matetials™ will
be moved o SRS after stabilization is performed at RFETS under
corrective actions in response to Defense Nuclear Facilitics
Safety Board Recommendation 94-1; and aftcr the material is
packaged in DOE-approved storage and shipping containers
pursuant to existing procedures. The surplus plutonium already
on-site at SRS and the movement of separated and stabilized non-
pit plutonium from RFETS would result in the storage of a maxi-

~ mum of 10 metric tons of surplus plutonium in the new, expanded
APSF at SRS. In addition, shipment of the non-pit plutonium
from RFETS to SRS, afier stabilization, would only be imple-
mented if the subsequent ROD for a plutonium disposition site
(see Section V.B, below) calls for immobilization of plutomum at
SRS. Placement of surpius, non-pit plutomium materials in 2 new
storage facility at SRS will allow utilization of existing cxpertise
and plutonium handling capabilities in a location where disposi-

X The pits t.hat are to be moved to Pantex pursuant to this
ROD fall within the 20,000 pit limst.

~ * Building the APSF in this way, rather than s originally
configured plus an expansion, will not increase the poteptial
impacts of constructing and operating the facility beyond those
analyzed in the S&D Final PEJS in conjunction with the analyses in
the Final Environmental Impact Statement, Interim Management
of Nuclear Materials.

‘2 This decision docs not include residues st RFETS that
are less than 50-pereent plutonium by weight, or scrub alloys. The
management and disposition of those materials has been or is being
considered in separate NEPA reviews. Scc Environmenta!
Assessment for Solid Residue Treaiment, Repackaging, and
Storage (DOE/EA-1120, Apnl 1996); Notice of Intent to Prepare
an EIS on the Management of Certain Plutonium Residues and
Scrub Alloy Stored at the Rocky Flats Environmental Technology
Site (61 Fed. Reg. S8366. November 19, 1996).

tion activines could occur (see disposition decision, below). The
decision to store non-pit plutonium from RFETS at SRS places
most non-pit material at a plutonium-competent site with the most
modem, state-of-the-art storage and processing factlities, snd at a
sitz with the only remaining large-scale chemical separation and
processing capability in the DOE complex.®  Pits currently
located at SRS will be moved to Pantex for storage consistent

" with the Preferred Alternative in the Stockpile Stewardship and
Menagement PEIS. Therc are no stralegic non-pit matcrials
carrently located at SRS.

» Continue current storage (No Action) of Suxplixs plutonium at
Hanford and INCL, pending disposition (or movement 16 lag
storage™ at disposition facilities when selected).” This action
will allow surplus plutonium to remain at the sites with existing
expertise and plutonium handling capabilities, and where poten-
tial disposition activities could occur (sce disposition decision.
below). There are no non-surpius weapons-usable plutonium
malenials curently stored at either site,

« Continue current storage (No Action) of plutonium at LANL,

pending disposition (or movement Lo lag storage at the disposi-
tion facilities). This plutonium will be stored in stabilized form
with the non-surplus plutonium in the upgraded Nuclear Material
Storage Facility pursuant to the No Action alternauve for the site.

« Take No Action at the NTS. DOE will not introduce plutonium

1o sites that do not currently have plglom'um In storage.

+ Upgrade storage facilities at the Y—12 Plant (Y-12) (to be com-
pleted by 2004 or earlier) at ORR to store non-surplus HEU and
surplus HEU pending disposition. Existing storage facilities at
Y-12 will be modified to mect natural phenomena requirements,

" as documented in Natural Phenomena Upgrade of the Down-
sized/Consolidated Oak Ridge Uranium/Lithium Plant Facilities
(Y/EN-5080, 1994). Storage facilities will be consolidated, and
the storage footprint will be reduced, as surplus HEU 1s
dispositioned and blcndcd 10 low-cnriched uranium, pursuant to -

"3 SRS is one of the preferred candidate sites for
plutonium disposition facilities, including the potential for the early
start of disposition by immobilization using the can-mn-canister
option at the DWPT.

u Lag storage is tcmporary storage at the applicable
dxsposmon facility.

* Lawrence Livermore National Laboratory (I.LNL.)
cwrently stores (.3 metric tons ol plutonium, which are pritharily
research and development and operational feedstock materials not
surplus to government nceds. Adequate storage facilities for this
metenal currenty exist at LLNL, where it will be stored and uscd
for research and development activities. None of the plutonium
stored at LLNL falls within the scope of the disposition alternatives
i the $&D Final PEIS or the disposition decisions in this ROD.

18
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the ROD tor the Disposition of Surplus Highly Enviched Ura-
nium Final Environmental Impact Statement (61 Fed. Reg.
40619, August 5, 1996). Consistent with the Preferred Alterna-
tive in the Stockpile Stewardship and Management PEIS, HEU
strategic reserves will be stored at the Y-12 Plant.

B. Plutonium Disposition
Consistent with the Preferred Allernative in the S&D Final PEIS,
DOE has decided to pursue & strategy for plutonium disposition that
allows for immobilization of surplus weapons plutonium in glass or
cerarmic. forms and burning of the surplus plutonium as mixed oxide
fuel MOX) in existing reactors. The decision to pursue disposition
of the surplus plutonium using these approaches is supported by the
analyses in the Disposition Technical Summary Report (section
1V.A.2 abovc) and the Nonproliferation Assessment (scetion [V.B
above), as wcll as the S&D Final PEIS. The results of additional
technology development and demonstrations, site-specific environ-
mental review, detailed cost proposals, nonproliferation consider-
‘ations, and negotiations with Russia and other nations will ult-
mately determine the timing and éxtent to which MOX as well as
immobilization is deployed. These efforts will provide the basis
and flexibility for the United States to initiaic disposition eftorts
either multilaterally or bilaterally through negotiations with other
nations, or unilaterally as en example to Russia and other nations.

Pursuant 1o this decision, the United States policy not to encourage
the civil use of plutonium and, accordingly, nol to itself engage in
plutonium reprocessing for either nuclear power or nuclear cxplo-

sive purposes, does not change. Although under. this decision some
plutonium may ultimately be burned in cxisting reactors, extensive
measures will be pursued (se¢ below) Lo ensure that federal support
for this unigue disposition mission docs not encourage other civil
uses of pltonium or plutonium reprocessing. The United States
will maintain its commitments regarding the use of plutonium in
civil nuclear programs in western Europe and Japan.

The Disposition Technical Summary Report (section IV.A.2 above) '

concluded that the lowest cost option for plutonium disposition
would be immobilization using the can-in-canister variant and
existing facilities to the maximum extent possible, with a net tife-
cyclecost of about $1.8 billion. The Disposition Technical Sum-
mary Report also estimated that the net life-cycle cost of the hybrid
iromobilization/MOX approach would be about $2.2 billion. The
additional expense of pursuing the hybrid approach would be
warranted by the increased tlexability it would provide, as noted in
the Nonproliferation Assessment, to ensure that plutonium disposi-
tion could be initiated promptly shouid one of the approaches

ultimately fail or be delayed. Establishing the means for expeditious

plutonium dispositon will also help provide the basis for an inter-
national cooperative cffort that can result in reciprocal, irreversible
plutonium disposition actions by Russia. This disposition strategy
signals a strong U.S. commitment to reducing its stockpile of sur-
plus plutonium, thereby effectively meeting the purpose of and nc.cd
for the Proposed Action.

5

To accomplish the plutonium disposition mission, DOE will usc, to
the extent practical, new as well as modified existing buildings and
[acilities for portions of the disposition musston. DOE will analvze
and compere exasting and new buildings and facilities, and technol-
ogy variations, in a subsequent, sitc-specific EIS. In addition, all
disposition facilities will be designed or modified, as needed, to
accommodate mternsticnal inspection requirements conisistent with
the President's Nonproliferation and Export Control Policy.
Accordingly, DOE has decided to pursue the following strategy and
supporting actions for plutonium disposition:

+ [mmobilizc plutonium materials using vitrification or ceramic
immobilization at cither Hanford or SRS, in new or existing
facilities. Immobilization could be used for pure or impure
forms of plutoniwn. In the subsequent EIS (referenced above).
DOE anticipates that the preferred alternative for vitrification or
ccramic immobilization: will include the can-in-canister variant,
utilizing the existing HLW and the DWPF at 8RS (sce below).
Alternatively, new immobilization facjlities could be built at
Hanford or SRS. The immobilized matenial would be disposed
of in a geologic repository. Pursuant to appropriate NEPA
review, DOE will continue the research and development lesd-
ing to the demonsiration of the can-in-canister variant at the
DWPT using surplus plutoniurn and the development of vitrifica-
1ion and ecramic formulations.

Convert surplus plutonium materials into mixed oxide (MOX)
fuel for use in cxisting reactors. Purc surplus plutonium materi-
als including pits, pure metal, and oxides could be converted
without extensive processing into MOX fuel foruse in existing
commercial reactors. Other, already separated forms of surplus
phutonium would require additional purificatior. (This purifica-
tion would not involve reprocessing of spent nuclear fuel.) The

- Government-produced MOX fuel (from plutonium declared
surplus to defense needs) would be used in existing LWRs with
a once-through fue] cycle, with no reprocessing or subsequent
reuse of the spent fuel. In addition, DOE will explore appropri-
ate contractual limits to ensure that any reactor license modifica-
tion for usc of the MOX fuel is limnited to governmental purposes
involving the disposition of surplus, weapons-usable plutomurm.
50 as 10 discourage general civil usc of plntenium-based fuel,
The spent MOX fuel would be disposed of in a geologic repasi-
tory. If partially completed LWRs were o be completed by
other parties, they would be considered for this mission. The
MOX fuel would be fabricated in s domestic, government-
owned facility at one of four DOE SIteS (SRS. Hanford, INCL, or

~ Pantex).

The Departrnent rescrves as an oplion the potential use of some
MOX fue! m CANDU reactors in Canada in the event that a

- multilateral agreement to deploy this option 1s negotiated among
Russia, Canada. and the Umnited States. DOE will engage in a
test and demonstration program tor CANDU MOX fuel consis-
ent with ongomg and potential future cooperative efforts with
Russia and Canada. The test und demonstration activities could
occur at LANL and at sites in Canada, potentially beginning in

L
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1997, and will be based on appropriate NEPA review. Fabnica-
tion of MOX fuel for CANDU reactors would occur in 8 DOE
facility, as would be true in the case of domestic LWRs. Strict
security and safeguards would be employed in the [sbrication
and wransport of MOX fuel to CANIUJ reactors, as well as
domestie reactors. Whether, and the extent to which, the
CANDU option is implemented will depend on multi-nationat
agreements and the results of the test and demonstration: activi-
ties.

Due to technology, complexity, uming, cost, and other factors that
would be involved in punfying certain plutonium malerals o make
thern sutiable for potential use in MOX fucl, approximately 30
percent of the total quantity of plutonium that has been or may be
declared surplus to defense needs would require extensive purifica-
~ tion for use in MOX fuel, and therefore will likély be immobilized.

Of the plutonium that is currently surplus, DOE will immobilize a1

least § metric tons that it has determined are not suitable for nse in
MOX fuel ** DOE reserves the option of using the immobilization
approach for all of the surplus plutonium.

The timing and extent to which either option is uitimately utilized
will depend on the results of international agreements, future tech-
nology development and demonstrations, site-specific environmern-
tal review, detailed cost proposals, and negotiations with Russia and
other nations. In the event both technologies are utilized, because
the time required for plutonivm disposition using reactors would be
longer than that for immobilization, it is probable that some surplus
plutonium would be immobilized initially, prior to completion of
reactor irradistion for other surplus plutonium  Implementation of
this strategy will involve somc or all of the following supporting
actions: :

» Construct and operate a plutonium vitrification facihty or ce-
ramic immobilization facility at either Hanford or SRS. DOE
will analyze alternative locations at these two sites for construct-

. mg new budings or using modified existing buildings in subse-
quent; site-specific NEPA review. SRS has existing facilities
(the DWPF) and infrastructure to support an immobilization
mission, and at Hanford, DOF has proposed constructing and

tanks.” DOE will not creste new mfrastructure for immobilizing
plutoniumn with HLW or cesium at INEL, NTS, ORR, or Pantcx.
Due to the substantial timing and cost advantages associated
with the can-in-canister oplion, as discussed in the Technical
Summary Report For Surplus Weapons-Usable Plutonium
Disposition and summarized 1n section 1V.A.2, above, DOE
anticipates that the proposed action for immobilization in the
follow-on plutonium dispositon EIS will include the use of the
can-in-canister option at the DWPF at SRS for immobilizing a
portion of the surplus, non-pit plutonium material **

« Construct and operate a plutoniwm conversion facility for non-pit

plutoniurn materials at either Hanford or SRS DOFE will collo-
cate the plutonium conversion facility with the vitrification or
ceramic immobilization facility discussed above. In subsequent.
site-specific NEPA review, DOE will analyze alternauve loca-
tions at Hanford and SRS for constructing new buildings or
usiag modified existing buildings for the plutonium conversion
facility.

+ * Construct and operatc a pit disassembly/conversion [acility at

Hanford, INEL, Pantex, or SRS (only one site). DOL will not
ntroduce plutonium o sites that do not currently have plutonium
ju storage. Therefore, two sitcs analyzed in the S&D PEIS, NTS
and ORR, will not be considered further for plutonium disposi-
tion activities. DOE will analyze alternative Jocations at
Hanford, INEL, Pantex, and SRS for constructing new buildings
or using madified existing buildings m subsequent, site-speaific
NEPA review. Based on sppropriate NEPA review, DOE
anticipates demonstrating the Advanced Recovery and Integrated
Extraction System (ARIES) concept at LANL for pit disassem-
biv/iconversion beginnmg in fiscal year 1997.

+ Construct and operate a domestic, government-owned, imited-

operating immobilization facilities for the wastes in Hanford - . -

- * The S&D Final PEIS, for purpases of analysis of
impacts of the preferred alternative (using both reactors and
immobilization), assumed that about 30 percent (approximately 17
MT) of the surplus plutonium materials might be immobilized
because they are impure. DOKE’s decision here that immobilization
will be used for at least  MT currently located at SRS and RFETS
is based on DOE’s current assessment that that quantity of material
is so low in qualily that its punification for use in MOX fuel would
not be cost-cfiective. This decision does not preclude immobilizing
all of the surplus plutonium, but it does preclude using the
MOX/reactor approach {or all ol the material.

purpose MOX fuel fabrication facility at Hanford, INEL, Pantex.
or SRS (only one site). As noted above, NTS and ORR will not
be considered further for plutoruum disposition activities. In
follow-on NEPA review, DOE will analyzc allernative locations
at Hanford, INEL, Pantex, and SRS, for constructing new build-
ings or using modified existing buildings. The MOX fuel fabri-
~ cation facility wilt serve only the limited mission of fabricating
MOX fuel from plutonium declared surplus to U.S. defense

T See Final Environmental Impact Stetement for the

Lank Waste Remediation System, Hanford Site, Richland,

Washington (DOE/EIS-0189, August 1996); ROD expected carly

-1 1997,

C20)

% DOL expects 1o issuc a Notice ol Intent 10 preparce the
follow-on ELS shortly following this ROD. Reasonable alternatives
(or the proposed action will be considered in the follow-on
disposition RIS,
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needs, with shut-down and decontamination and decommiission-
ing of the facility upon completion of this mission.®

DOE’s program for surplus plutonium disposition. wili be subject to
the highest standards of satcguards and security for storage, trans-
portation, and processing (particularly during operations that in-
volve the greatest proliferation vulnerability, such as during MOX
fue! preparation and transportation), and will include International
Atomic Energy Agency verification as appropriate. Transportation
of all plutonium-bearing materials under this program, including the
transportation of prepared MOX fuel to reactors, wil} be accom-
plished using the DOE Transportation Safeguards Division’s “Safe
Secure Transports” (SS1s). which affords these materials the same
level of transportation safety, security, and safeguards as is used for
nuclear weapons.

Pursmm to appropriate NEPA review(s), DOE will continue _
research and devclopment and engage in further testing and demon-
strations of plutonium disposition technologies which may include:
dissolution of small quantities of plutonium in both glass and ce-

ramic formulation; experiments with immobilization cquipment and .

systems; fabrication of MOX fuel pellets for demonstrations of
reactor irradiation at INEL; mechanical milling and mixing of
plutonium and uranium feed; and testing of shipping and storage

* containers for certification, in addition to the testing and demonstra-
tions previously described for the can-in-canister immobilization
veriant, the ARIES system, and other plutonjum processes,

DOE has dectded not to pursuc several disposition altcrnatxveq that
were evaluated in the S&D PEIS: two deep borehole altcrnatives,
electrometallurgical treatment, evolutionary reactors, and partially-
completed reactors (unless they were complcted by others, in which
case they would qualify as existng reactors). Although the deep
borehole options arc technically attractive, the institutional uncer- -
tainties associated with siting of borehole facilities make timely
mplementation of this alternative unlikely. To implement the
borehole alternatives, new legislation and regulations; or clarifica-
tion of existing regulations; may be necessary. DOE has decided

not 1o pursue the electrometaliurgical treatment option for immobi-

lization because its tcch;zo!ogy’ is less mature than vitrification or

* DOE supports éxternal regulation of its facilities, and in
the Report of Department of Energy Working Group on External
Regulation (DOE/UF-0001, December 1996), DOE proposed to
seck Icgisiation that would generally require NRC licenses for new
DOE facilities. Therefore, DOE anticipates seeking an NRC -
license for the MOX fuel fabrication facility, which would bc
limited to a license to fabricalc MOX fuel from plutonium declared
surplus to defense necds. DOE may. also seek legislation that would
by statute limit the MOX fuel fabnmlxon factlity to disposition of
surplus plulomum

ozs

ceramic immobilization.™ DOL has decided not to pursue evolu-
tionary reactors or partially-completed reactors becausc they offer
no advantages over existing reactors for plutonium disposition and
would mvolve higher costs, greater regulatory uncertainties, higher
environmentai impacts from construction, and less timely com-
mencement of disposition actions.

VL Couclusion

DOE has decided to unplement a program to provide for safe and
sceurc storage of weapons-usable fissile materials and for disposi-
tion of weapons-usablc plutepium that is declared cxcess 1o national
secunity needs (now or in the future), as specified in the Preferred
Alternative in the S&D Final PEIS. DOE will consolidate the
storage of weapons-usable plutonium by upgrading and expanding
existing facilities at the Pantcx Plant {n Texas and SRS in South
Carolina, continumg storage of surplus plutontum currently onsite at
Hanford, LANL, and INEL pending disposition, and continuing
storgge of weapons-usable HEU at DOE’s Y-12 Plant in Tennes-
see, in upgraded and, as surplus HEU is down-blended under the
ROD for Disposition of Surpius Highly Enriched Uranium Final

" Environmemal Impact Statement, consolidated facilities. DOE will

provide for disposition of surplus plutonium by pursuing a strategy

that allows: 1) immobilization of surpius plutonium for disposal in &
repository pursuant to the Nuclear Waste Policy Act, and 2) fabrica-
tion of surplus plutonium into MOX fuel, for use in existing domes-
tic comruercial reactors (and potentially CANDU reactors, depend-

ing on future agreements with Russia and Canada).- The timing and

extent to'which each of these disposition technologies is deployed
will depend upon the results of futare technology development and
demonstrations, site-specific environmental review, detaled cost
proposals, and the results of negotiations with Russia, Canada, and

 other nations. This programmatic decision is ellective upon being
- made public, in accordance with DOL s regulations implementing
'NEPA (10 CFR § 1021.315). The goals of this program are 10

support U.S. nuclear weapons nonproliferation policy by reducing

-global stockpiles of exccss fissile materials so that they may never
" be used in weapons again. This program will demonstrate the

United States’ commitment 1o its nonproliferation goals, as speci-
fied in the President’s Nonprolifération and Export Control Policy
of 1993, antt provide an example for other nations, where stockpilcs

" of surplus weapons-usable fissile materials may be less scoure from

potential theft or diversion than those in the United States, to en-

courage them to take similar actions.

* An evaluation by the National Research Council in a
recent report (see footriote 12; above) concluded that the
electrometallurgical treatment process is not sufficiently mature to
provide a reliable basts for timely plutoniunt disposition.
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The decision process reflected 1n this Notice complies with the
requirements of the National Environmental Policy Act (42 17.S.CC.
§ 4321 et seq.) and its implementing regulations at 40 CFR Parts
1500-1508 and 10 CFR Part 1021

[ssued in Washington, D.C., January [4, {997

Aoty

Hazel R. ‘O'Leary
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List of Acronyms and Abbreviations

ALARA
ANL-W
APSF
ARJES

BWR
CANDU
CEQ
DOE
DWPF
EIS
EPA
FFTF
FONSI
GBzZ
Hanford
HEU
HLW
IAEA
INEL
1Y
LANL
LLNL
.LWR
MEI
MOX
NEPA
NOI
NRC
NTS
NWPA
ORR
Pantex
PWR
R&D
RCRA

RFETS.
RQD
'3&D PEIS

SRS
SST
TSR PEIS

TSRs
Y-12
Y-12EA

as low as reasonably achievable
Arponne National Laboratory-West
Actinide Packaging and Storage Facility
Advanced Recovery and Integralcd Ex-
traction System

boiling water reactor

Canadian deuterium uranium

Council on Environmental Quality
Department of Energy

Defense Waste Processing Facility
environmental impact statemnent
Environmental Protection Agency

"Fast Flux Test Facility

Finding of No Significant Impact
Glass-bonded zeolite

Hanford Site

highly enriched uranium

high-level waste

Intemational Atomic Energy Agcncy
Idaho National Engineering Laboratory
Implementation Plan

Los Alamos National Laboratory
Lawrence Livermore National Laboratory

~ Light Water Reactor

maximelly exposed individual
mixed oxide

- National Environmental Pohcy Aet

Notice of Tntent

Nugclcar Regulatory Commission
Nevada Test Site

Nuclear Waste Policy Act

Oek Ridge Reaewauon

Pantex Plant . C

pressurized waler reactor

research and development

Resource Conservation and Recovery
Act '

Rocky Flats Environmmental Technology
Site

Record of Decision

Storage and Dispasition of Weapans-
Usable Fissile Materials Programmiatic
Environmental Impact Statement
Savannah River Site

safe secure transport -

Tritium Supply and Recycling Program-
matic Environmental Impact Statement
Technical Summary Reports

Y-12 Plant

. Environmental Assessment for: lhe Pro-

posed Inwerim Storage of Enriched Ura-
nium Above the Maximum Historical

Level ar the Y-12 Plant, Oak Ridge, Ten-'

nessee

Chemicals and Units of Measure
cm centumeter
Cs-137 cesium-137
CsC} cestum chloride
mn mch
kg kilogram

- km klometer
b pound
mi mile
MT metric ton
PuO, plutonium dioxade
uo, uranjum dioxide
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U.S. DEPARTMENT OF ENERGY.
INTERAGENCY AGREEMENT FACE PAGE

FUNDS-OUT INTERAGENCY AGREEMENT (IA)
Pursuant to

Authority of the Economy Act of 1932

as amended by (31 U.S.C. 1535), P.L. 95-91

2. TYPE OF ACTION:
[] NewAward [¥] Modification [] Extension [} Other

1. IDENTIFICATION:

a. DOEtA No.: -

DE-AIOQ1-97MD10203
b. Other agency 1A No.:
c. Modification No.:

MOOS'
d. Task order No.:
e. PR# 01-97MD10203 502

3. PROJECT TITLE/DESCRIPTION:

Technical Support for the Preparation and Review of Licensing and Compliance

and Documents

4. AGREEMENT PERIOD (month, day, year)
To:

From: 09/01/95 08/31/99
S. FINANCIAL
a. Accounting and Appropsiation Data:
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Previous DOE Funding $128,000
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DOE : _
- Agency $ 0
Total Funding 128,000

¢. Method of Payment:

d. Amount obfigated this action: s 0
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Department of Energy
Office of the Controller
P.0. 2500, Germantown, MD 20767

{. Voucher Form to be used:

OPAC (ALC 89000001)

6. DOE PROGRAM OFFICER
Name: Andre Cygelman, Director, Materials and
Immobilization Group

Address: Of fice of Fissile Materials Disposition
U.S. Depart.zeat of Energy
1000 Independence Avenue, S.W.

Telephond'Rsibbngton,D.C. 20585

(202) 286-8814
7. PERFORMING AGENCY

a Name: U.S. Nuclear Regulatory Commission
Division of Fuels Cycle Safety
b, Adde and Safeguards
- AESM.S. T-8-A-33 :
Washington, D.C. 20555
Atenton:Vanice Perin

¢. Prograrn Director

Name: Vanice Perin

Adgress: Nuclear Regulatory Commission
Washington, D.C. 20555

Telephone Number: (301) 415-8143.=-

- [8. ISSUING AGENCY:

Departmert of Energy (0OE) Calvin Lee, HR-342
Office of Placement and Administration
1000 Independence Avenue, S.W.
Washington, D.C. 20585

9. PERFORMING AGENCY ACCEPTANCE:

10. DOE CONTRACTING OFFICER:
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Name (typewnteny. Carl J. Paperiello
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Telephone: (301) 415-7800

0 (signature) (date)

Name (iypewriten). John T. Harris

Tite (fypewriten) Contracting Officer
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DE-AIQ1-97MD10203
Modification M0OO5
Page 2 of 2

The purpose(s) of this modification are to (1) revise the schedule,

(2) revise the terms and conditions (3) revise the statement of work
and incorporate a revised reportina requirement checklist under the

exisitinag interacency aareement DE-AI01-97MN10203.

Accordinaly:

(1) appended hereto is the revised Schedule. In addition, Attachment
_ A - General Terms and Conditions.

(2) Attachment B - Statement of Work, and Attachment C - Reporting
* Requirc .2nt Checklist, are hereby ‘ncorporated in the ex1st1nq
Interagency Aagreement.

A1l other terms and conditions remain unchanaed and in full force
and effect.
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VL.

SCHEDULE OF
DEPARTMENT OF ENERGY (DOE) FUNDS-OUT INTERAGENCY AGREEMENT (1A)
BETWEEN DOF. AND US. NUCLEAR REGULATORY COMMISSION (NRC)

PURPOSE

‘The purpose of thus effort ig 10 assist the Office of Fissile Matenals Disposuion in the review of licensing and
compliance plans for lechnologncs and associated facilities under consideration for the disposition of fissite matcrials.
These technologies include nuclcar reactors consuming mixed oxide fuel and immobilization of fissile matenals in glass
or ceramic forms. This cffort conforms with the January 15, 1997 MOU between NRC #nd DOE for Cooperation in

Support of Significani Projects and Activitics.
STATEMENT OF WORK
The Scope of Work is conlained in Atlachment B to this agreement.

COST

The total estimatced cost for accomplishing the Statement ol Work requirements 1s $800.000. Costs will be billed in
accordance with NRC policy for charging full costs for reimbursabie work. NRC policy requires charging for dircet staff
time based upon the hourly ralc as established in 10 CFR Part 170. in addition to any contraclor costs meurred in order 1o

pertorm senices specificd in the Statement of Work.
DELIVERABLES/REPORTS

See Attachment C. Reporting Requiremcnts Checklist.
DURATION OF AGREEMENT

The period of performance shall be for forty~eight (48) months from September 1. 1995,
PROJECT OFFICERS .

DOE: Andre Cygelman, Materials and Immobilization (rroup
Officc of Fissile Matcrials Disposition
U.S. Department of Energy. MD-3/Rm G092 L=
Washington, D.C. 20585
Telephonc: (202) 586-8814
Facsimile: (202) 586-38%3

NRC: Vanice Perin :
U.S. Nuclcar Regulatory Commission
Division of Fucl Cycle Safay & Safeguards
M.S. F-3-A-33
Washington, D.C. 20535
Telephone: (301) 415-8143
Facsimife: (301) 415-5390

~
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VIL. OBLIGATION OF FUNDS

Total atmount obligated by DOF: Cumulative $128.000

VITI. PAYMENT

Voucher form Lo be used. sce block S(1). face pase.

a
b. DO, Accounting Appropriation Data. sce block -S(a). face page.
c. DOE Intcragency Agreement Number. sec block 1(3). face page.
d DOE Mailing Address, scc block 3(¢). tace page.

e. Method of Pasment, see block 5(¢), face page.

IX. DOCUMENTS ATTACHED AND PART OF THIS AGREEMENT

a. General Provisions for DOE Inicragency Agreement. Attachment A,
b. S1atement of Work, Attachment B.
¢ Reporting Requirements Chécklist, Attachment C.

X.  DOCUMENT INCORPORATED BY REFERENCE

Documcnits incorporated by reference in any of the above documenis have the same force and effect us if physically
included within the Agrecment.

X1. OTHER
‘The DOE Contract Specialist's address and phone number are as follows:
U.S. Depaniment of Energy
Office of Placement and Administration
Aun: Calvin Lee. HR-361.22
1000 independence Ave, S W.
Washington, D.C. 20385
Xi. REAL PROPERTY AND FACILITIES
Therc is no real propcrty or facilitics under this Agreement.
X111. MODIFICATIONS
|
AdiusMG to the amount of fumds obligated on the Face Page and in paragraph VI of this Schedule require formal

maodifications 10 this agreement. Formal modifications arc cxecuted by issuance of DOT: Form 1270, 1, or equivalent.
signed by both a DOE contracting officer and an NRC ofTicial authorized to aceopt the madification.



ATTACHMENT A

GENERAL PROVISIONS
FOR DOE INTERAGENCY AGREEMENT (IA)

Definitions. For purposes of this agreement, “DOE" means the United States Department of Energy or any duly
authorized representative thereof, and "Agency" means the performing agency stated in the agreement or any duly

authorized representative thereof.

Cost Chargeable to DOE Funds. Direct costs are those that can be directly identified with and charged to the work
under the agreement and within the limitations set forth below. Examples of such costs are salaries, wages,
technical services, materials, travel and transportation, communications, and any facilities and equipment expressly

approved or purchased under the interagency agreement.

a. Foreign travel is allowable only when the trip has received the advance approval of the DOE Contracting
Officer.

b. Direct reimbursement for expenditures at technical meetings and seminars at which attendance.is not
required bv DOE shall be allowable without prior written approval of the DOE Contracting Officer.

Financing. DOE will finance programs on a reimbursable basis when acceptable to the other agency. If the
reimbursable basis 1s not acceptable, however, then DOE will finance the work by a Consolidated Working Fund
Advance, preferably on a quarterly basis, or by an appropriation transfer or transfer appropriation. DOE wili
reimburse or will make available, in advance, the amount specified in the Interagency Agreement incorporating
these general provisions. Requests for funds shall show separately the amount required for (a) operating costs, (b)
capital equipment (as defined in 9 below), and (c) acquisition or condemnation of any real prOpcrty or any facility or
for plant or facility acquisition, construction or expansion.

a.  Vouchers for payment will be submitted on the agreed upon form.

b. Any funds which are expected to remain beyond the original period of performance for a prOJect which 1s
incomplete, or for which there is an increased statement of work, will remain available to the agency if the
IA is amended by the DOE to extend the period of performance for the research project or any other work
beyond the original completion date. Request for such time extensions should be made to the DOE by the
agency at least 30 days prior to the end of the performance perniod.

c. When applicable, funds obligated by DOE for a continuing project remain available for the entire
performance period of the project, unless there is a date specified as a required completlon date after which
no further funds shall be expended.

d. Any funds remaining after the completion of a project shall be returned to the DOE.

Notice of Costs Approaching Total Estimated Costs. Whenever the agency has reason to believe that the total costs

of the work under this agreement will be substantially greater or less than the presently estimated cost of the work,
the agency shall promptly notify the DOE in writing. The agency shall also notify the DOE, in writing, when the
aggregate cost incurred and outstanding commitments allowable under this agreement equal 90 percent (or such
other percentage as the DOE may from time to time establish by notice to the agency) of the presently estimated

DOE FUNDS OUT 1A



total costs under this agreement. When the costs incurred and outstanding commitments equal 100 percent of such
estimated total costs, the agencv shall make no further commitments or expenditures (except to meet existing
commitments) and shall be excused from further performance of the work unless and until the DOE shall increase

the total estimated costs to be incurred with respect to this agreement.

Excess Funds. The agency shall take prompt action to return to the DOE any funds determined to be excess to the
work during the performance of the work and any unobligated funds after the completion of the agreement, unless
the agreement has been extended and anv unused balances have been carried forward in the extension. In a joint
venture project where the performing agency deposits the advance in any annual consolidated working funds, any
unobligated balances shall be returned to the DOE before the cutoff date at the close of each fiscal year.

Financial Reports. The agency shall furnish the DOE, not later than 15 days after the close of each quarter, cost or
financial reports in such form and detail as may be required by the DOE. Any costs incurred for capital equipment
or other assets shall be supported by a list showing the description, make, any senal number, and the cost of each

item acquired.

Accounting Records. The agency shall accumulate and account for obligations and costs incurred in connection
with the work being performed under this agreement in such form and detail as may be required by the DOE.

Termination. The DOE may terminate this agreement upon 90 days written notice of such termination addressed to
the agency. In the event of such termination the agency shall be reimbursed, to the extent permitted, for obligations
actually incurred to the effective date of termination and for commitments extending bevond the effective date of
termination to a date not later than the date upon which the agreement would have expired if not terminated under
this paragraph, which the agency, in the exercise of due diligence, is unable to cancel. Payments under this
agreement, including payments under this article, shall not exceed the ceiling amount elsewhere specified in this

agreement.

Capital Equipment.
]

a. "Capi‘tal Equipment" means each item of equibment which is expected to have an extended period of service,
generally a year or more, and has sufficient monetary value, generally of $500 or more, to justify continuing

accou;nting records for the item.

b. Unless expressly authorized by the Contracting Officer in advance, the agency shall not be reintbursed or use
funds made available under this agreement for the procurement or fabrication of capital equipment.

c. If capital equipment is purchased or otherwise acquired pursuant to an authorization under paragraph (b) above,
except as may be otherwise agreed by the DOE and the agency.

(1) the title thereto shall vest in the DOE,

(2) the agency shall be responsible for the maintenance and safeguarding thereof, and

(3) the agency shall maintain a record in such a manner as to insure adequate control and accounting
§atisfactor_v to the DOE, of capital equipment procured or fabricated.

DOE FUNDS QUT IA



10. Real Propertv and Facilities.

a. Unless expresslv authorized by the Contracting Office in advance, the agency shall not be reimbursed or use
funds made available under this agreement for the acquisition or condemnation of any real property of any
facility or for plant or facility acquisition, construction or expanston.

b. If the agency acquires or condemns any real property or any facility or acquires, constructs, or expands any plant
or facility pursuant to an authorization under (a) above, except as may be otherwise agreed by the DOE and the

agency.

(1) title thereto shall vest in the DOE, and property accountability and control shall become the responsibility
of the DOE, o :

N\

(2) the agency shall be responsible for the maintenance and safeguarding thereof, and

(3) the agency shall maintain a record thereof in such a manner as to insure adequate control and accounting
satisfactory to the DOE.

I1. Secuntv of Restricted Data.

a. CONTRACTING AGENCY'S DUTY TO SAFEGUARD RESTRICTED DATA, FORMERLY RESTRICTED
DATA, AND OTHER CLASSIFIED INFORMATION. The agency shall, in accordance with DOE security
regulations and requirements, be responsible for safeguarding restricted data, formerly restricted data, and other
classified information, and protecting against sabotage, espionage, loss.and theft of the classified documents and
material in the agency's possession in connection with the performance of work under this agreement.

Except as otherwise expressly provided in this agreement, the agency shall upon completion or termination
of this agreement, transmit to DOE any classified matter in the possession of the agency or any person
under the agency's control in connection with performance of this agreement. If retention by the agency of
any classified matter is required after the completion or termination of the agreement and such retention is
approved by the DOE, the agency will complete a certificate of possession to be furnished to DOE
specifying the classified matter to be retained. The certification shall identify the items and types or
categories of matter retained, the conditions governing the retention of the matter and the period of
retention, if known. If the retention is approved by the DOE, the security provisions of the agreement will
continue to apply to the matter retained.

b. REGULATIONS. The agency agrees to conform to all security regulations and requirements of DOE.

c. DEFINITION OF RESTRICTED DATA. The term "restricted data," as used in this clause, means all data
concerning (1) design, manufacture, or utilization of atomic weapons, (2) the production of special nuclear
.material, (3) the use of special nuclear material in the production of energy, but shall not include data
declassified or removed from the restricted data category pursuant to Section 142 of the Atomic Energy Act of
1954.

d. DEFINITION OF FORMERLY RESTRICTED DATA. The term “formerly restricted data." as used in this
clause, means all data removed from the restricted data category under Section 142d of the Atomic Energy Act

of 1954, as amended.
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12.

13.

14.

e. SECURITY CLEARANCE OF PERSONNEL. The agency shall not permit any individual to have access to
restricted data, formerly restricted data, or other classified information, except in accordance with the Atomic
Energy Act of 1954, as amended, and the DOE's regulations or requirements which apply to the particular type

or category of classified information to which access is required.

f CRIMINAL LIABILITY. It is understood that disclosure of restricted data, formerly restricted data, or other
classified material relating to the work or services hereunder to any person not entitled to receive it, or failure to
safeguard any restricted data, formerly restricted data, or other classified material that control in connection with
the work under this agreement, may subject any representatives of the agency, its agents, employees or
subcontractors to criminal liability under the laws of the United States. (See the Atomic Energy Act of 1954, as
amended, 42 U.S.C. 2100 et seq., 18 U.S.C. 793 and 794, and Executive Order 11652.)

g. CONTRACTS AND PURCHASE ORDERS. Except as otherwise authorized in writing by DOE, the agency
shall insert provisions similar to the foregoing in all contracts and purchase orders under this agreement.

h. SECURITY REQUIREMENTS FOR PROPRIETARY ENERGY DATA. The agc...y shall safeguard DOE
limited official use information, or other proprietary or sensitive data (including material relating to patents),
" from unauthorized access, disclosure, modification or destruction in accordance with applicable DOE secunity

regulations, orders and directives.

1. COMPUTER SECURITY REQUIREMENTS. In the event that this agreement involves utilization of a DOE
computer system, the agency will establish administrative, technical and physical security procedures in
accordance with DOE regulations to ensure against access to DOE information to individuals not formally
authornized by DOE to possess such information.

CLASSIFICATION. In the performance of the work under this agreement, the agency shall assign or obtain
classifications to all documents, material, and equipment originated or generated by the agency in accordance with
classification guidance furnished to the agency by the DOE. Every subcontract and purchase order issued hereunder
involving the origination or generation of classified documents, material, or equipment shall include a provision to
the effect that in the performance of such subcontract or purchase order, the subcontractor or supplier shall assign
classifications to all such documents, material, and equipment in accordance with classification guidance furnished

to each subcontractor or supplier by the agency.

TECHNICAL PROGRESS REPORTS - PUBLICATION. The agency will make such reports to the DOE on the
progress of the work under this agreement as may be mutualiy agreed upon.

It is the policy of DOE to make the results of the research, development and demonstration work contemplated
under interagency agreements broadly available to the scientific, technical and engineering community and others
through the timely publication of reports or journal articles. All publications and engineering materials prepared
under the IA will be freely exchanged and made available for public sale unless classified, and a minimum of two
copies sent to the DOE Technical Information Center (TIC), P.O. Box 62, Oak Ridge, Tennessee 37830. Each IA
technical report issued and each task order technical report issued pursuant to a master IA will be accompanied by a
DOE Form 537 and a statement describing the technical reports delivered and will be sent to TIC for incorporation

into the Technical Information Management System (TIMS).

ENVIRONMENTAL, SAFETY AND HEALTH REQUIREMENTS. DOE will not assume responsibility for
prescribing and/or enforcing environmental safety and health requirements for operators of other agency facilities
engaged in the performance of DOE work.
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ATTACHMENT B

Statement of Work for NRC
in Support of
DOE Fissile Materials Disposition Program

Purpose of NRC Support:

To provide review and advice to DOE on licensing and permutting strategies and plans being developed by
DOE addressing the implementation of technologies selected for disposition of surplus fissile matenals.
Early interactions with the NRC are needed to assure that the information being developed to support DOE's
plans for implementation is correct and that the licensing strategies being considered by DOE have the

potential to succeed.

Background:

DOE decided on January 14, 1997, in a Record of Decision for the Storage and Disposition of Weapons-
Usable Fissile Materials Final Programmatic Environmental Impact Statement to implement a program to
provide for safe and secure storage of weapons-usable fissile materials and a strategy for the disposition of
surplus weapons-usable plutonium. DOE's strategy for disposition of surplus plutonium is to pursue an
approach that allows immobilization of surplus plutonium in glass or ceramic for disposal in a geologic
repository pursuant to the Nuclear Waste Policy Act, and burning of some of the surplus plutonium as mixed-
oxide (MOX) fuel in existing, domestic, commercial reactors, with subsequent disposal of the spent fuel in a
geologic repository pursuant to the Nuclear Waste Policy Act.

Under the immobilization approach, surplus plutonium would be immobilized to create a chemically stable
form for disposal. The plutonium material would be surrounded by high-level waste to create a radiation field
. that could serve as a proliferation deterrent. Under the reactor approach, DOE would have surplus plutonium
fabricated into MOX fuel for use in existing commercial LWRs in the United States, where the MOX fuel
would be used instead of conventional UQ2 fuel. The irradiated fuel would reduce the proliferafton risks of
the plutonium material, and the reactors would also generate electricity. MOX fuel would be used in a once-
through fuel cycle, with no reprocessing or subsequent reuse of speat fuel. An option to use some of the
MOX fuel in the Canadian Deuterium Uranium reactors would depend on a multilateral agreement to deploy
this option. '

As part of the implementation process, DOE is developing strategies and plans for the immobilization and
reactor approaches that address licensing and compliance activities in the areas of safety, domestic and
international safeguards that could affect implementation schedules and cost estimates. These areas would
also include design, construction and operation of facilities, as well as transportation and plutonium material
qualification issues. These plans will need to consider the specific steps needed to obtain a license and
identification of the information needed to support each of the licensing steps including questions of
legislative authority. The information developed will be used to support the selection of implementation
strategies and the development of more detailed cost and schedule plans.
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ATTACHMENT B

Scope of NRC Work:

The scope of work includes NRC comments to DOE strategies and plans. The principal technical effort will
be in NRC review of information provided by DOE and interaction among NRC and DOE/DOE contractors
to discuss regulatory strategies and associated plans, schedule and related questions. A one-page Task Order
shall be issued for work to be performed by NRC, which includes the minimum information as required by
Management Directive I1.7, "NRC Procedures for Placement and Monitoring of Work with the Department of
Energy," Exhibit 8, Statement of Work Format and Instructions. Meetings will be open to the public, except
when discussing proprietary, classified, and any other information protected by provisions of the Atomic

Energy Act.

Specific Activities will Include:

»  NRC preparation for meetings with DOE and DOE contractors. Preparation will involve coordination
of participants and review of information provided by DOE in advance of the meetings.

+  NRC participation in meetings with DOE and DOE contractors to discuss and provide comments on the
information provided by DOE, to provide guidance, and to address specific questions.

e NRC review and comment on meeting records developed by DOE and DOE contractors to summarize
discussions and information previously provided by NRC.

«  NRC follow-up work to address outstanding questions from meetings with DOE and DOE contractors.
DOE will be responsible for documenting answers and amending the meeting records.

*  NRC review of regulatory plans (including schedules and level-ofk:ffort) developed by DOE. These:
plans will incorporate information obtained during meetings with NRC.

*  NRC identification of legislative actions needed to implement strategies and participate in drafting such
legislative additions or changes.

Products:
Annotated comments on DOE supplied licensing strategies and plans.

To minimize resources expended and to expedite communications, DOE will be responsible for documenting
interactions with NRC. This documentation will be coordinated with NRC to assure that the documentation

accurately reflects the communications.
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1. INTRODUCTION

The Department of Energy (DOE) issued the Record of Decision (ROD) for the Storage
and Disposition of Weapons-Usable Fissile Materials, including surplus plutonium, on
January 14, 1997. In that ROD, the Department decided to pursue a strategy for . -
plutonium disposition that allows for immobilization of surplus weapons plutonium in
glass or ceramic forms and irradiating the surplus plutonium as mixed oxide (MOX) fuel in
existing reactors, while reserving the option to immobilize all the surplus weapons-usable
plutonium. The Department also decided that the extent to which either or both of these
disposition approaches would ultimately be deployed would depend in part upon future
National Environmental Policy Act (NEPA) review for surplus weapons plutonium
disposition, although the Department committed to immobilize at least 8 metric tonnes of
currently declared surplus plutonium. :

The January 14, 1997 ROD stated that the United States would pursue the use of
domestic light water reactors (LWRs) for the MOX fuel approach to effect the disposition
of its surplus plutonium. The ROD also stated that the United States would consider the
use of Canadian Deuterium Oxide Natural Uranium (CANDU) reactors if international
agreements with the Russian Federation and Canada were reached to implement
disposition of U.S. and Russian plutonium as part of an international plutonium disposition
campaign. Accordingly, the present document focuses on the disposition of U.S.
plutonium absent any agreement with the Russian Federation to implement plutonium
disposition. However, in the event that an international agreement is reached with the
Russians and the Canadians to utilize CANDU reactors for the disposition of surplus
plutonium, MOX fuel efforts will be modified as necessary. To prepare for this
contingency, the Department is working with the Canadian Federal Government and
nuclear industry to examine technical, economic, safety, nonproliferation, and
environmental issues related to the use of MOX fuel in CANDU reactors. A program is
underway to fabricate and test small quantities of MOX fuel at prototypic conditions in a
Canadian research reactor. Adequate space will be provided in the MOX fuel fabrication
facility to accommodate the fabrication of both LWR and CANDU MOX fuel.

An integral part of the MOX fuel approach is acquisition from the private sector of MOX
fuel fabrication and reactor irradiation services. The purpose of this document is to
describe the DOE’s intended approach for acquiring these services and to request
comments from prospective offerors in advance of publishing a draft Request for
Proposals. A technical description of the mission is provided in Attachment A.

As indicated in its announcement in the Commerce Business Daily ( March 24, 1997),
DOE prefers to use a single consortium to provide all services. If this approach is
adopted, the selection of a consortium to provide the services for the disposition of
plutonium in reactors would be pursued in parallel with determining whether to ultimately
use the MOX fuel approach, and if so, the location for a domestic MOX fuel fabrication
facility. A Surplus Plutonium Disposition Environmental Impact Statement (EIS) is being
prepared by the DOE to analyze, among other things, the expected environmental impacts
associated with establishing a domestic MOX fuel fabrication capability. The decision
whether to use the MOX fuel approach, and if so, the siting for the MOX fuel fabrication
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facility (at a DOE site) will be determined in the Surplus Plutonium Disposition ROD in
compliance with the NEPA. The Department will not construct or operate a MOX fuel
fabrication facility nor irradiate MOX fuel in commercial nuclear reactors until issuance of,
and depending on decisions in, the Surplus Plutonium Disposition ROD. Contract award
will not be made until the Surplus Plutonium Disposition ROD is issued. :

For the purposes of this document, the following terms are defined:

e Reactor irradiation services: includes all the functions that are necessary to permit the
irradiation of MOX fuel elements in commercial LWRs under license from the Nuclear
Regulatory Commission (NRC). The term includes, for example, performing all the
design and engineering services to modify reactors and facilities to use MOX fuel,
identifying and performing necessary fuel qualification activities, obtaining NRC license
modifications, preparing any necessary federal, state and local environmental
permit/other documentation, performing core design and fuel design services,
irradiating the fuel, safeguarding fresh fuel under applicable security measures, and
storing irradiated fuel pending disposal actions.

¢ Fuel fabrication services: includes all the functions that are necessary to develop a
domestic MOX fuel fabrication facility at a DOE site. The Department anticipates
NRC licensing of the MOX fuel fabrication facility, although it is clear that legislation
would be required for such external regulation of a DOE-owned facility. The scope of
fuel fabrication services includes designing, building/modifying, licensing, and operating
a fuel fabrication facility, supplying commercial nuclear fuel for the proposed reactors,
and, ultimately, decontaminating and decommissioning the facility.

e Consortium: a team of firms that has the expertise and capabilities to perform the
functions outlined in Section A.2.1.2 of Attachment A that are necessary to accomplish

the mission.

All references to reactor irradiation, MOX fuel fabrication, consortium, and the like should
be understood to mean “potential” reactor irradiation, fuel fabrication, consortium, and so
forth, since the Department has not and will not decide whether to ultimately deploy the
MOX fuel option until it issues the Surplus Plutonium Disposition ROD.



2. OVERALL DOE PROCUREMENT APPROACH
2.1 CONSORTIUM PREFERENCE

DOE is pursuing the transformation of plutonium oxide powder derived from surplus
plutonium to the spent fuel standard (making the plutonium as difficult to recover and as
unattractive for use in weapons as the plutonium in existing commercial spent nuclear
fuel). To do so will require both fuel fabrication and reactor irradiation services. DOE
prefers that the two services be coupled and integrated by a single consortium. The
consortium approach would maximize private sector participation and provide for the
coordination of all services within the consortium. Most importantly, it would encourage
traditional business relationships among fuel designers, fuel fabricators, reactor vendors,
reactor operators, and architect-engineers, including retaining the long-standing
relationship between utilities and their fuel fabricators. It would also simplify negotiations
and contractual relationships between DOE and the selected consortium.

2.2  CONSORTIUM SELECTION APPROACH

DOE’s strategy is to acquire fuel fabrication and reactor irradiation services in a manner
which: (1) promotes competition; (2) limits the time and effort expended by the offerors
and DOE; and (3) simplifies the final selection process. DOE is considering awarding one
contract to a consortium to perform all aspects of the Statement of Work (SOW) in the
Request for Proposals (RFP). A Source Selection Official (SSO) will appoint a Source
Evaluation Board (SEB) which will review the proposals and evaluate them against the
stated evaluation criteria. The SSO will then select the offeror offering the best value to
the government.

2.3 NEAR-TERM PROCUREMENT PLANS

This document identifies DOE’s plans for acquisition of services. The document is
provided as a reference for prospective offerors and to solicit comments.

The comment period will include an opportunity for prospective offerors and the public to
submit their questions and comments to DOE in writing. Written comments and
suggestions provided to DOE are for the intent of obtaining input to prepare a draft RFP.
The submitter’s name and organization and any proprietary information will be withheld
from release to the public to the extent allowed by law. Prospective offerors are strongly
encouraged to provide comments on the PAS in order to assist DOE in the formulation of
a draft RFP that is acceptable to both the government and prospective offerors.

To obtain early comments, DOE will convene a PAS workshop for prospective offerors in
which a dialogue and question and answer session will be held. DOE does not commit to
answer all inquiries but will provide answers to advance the solicitation. The DOE
officials involved in the procurement processes and contractors assisting DOE in the
acquisition will not meet personally with individuals representing prospective offerors on
any matter potentially impacting the procurement processes during the PAS public
comment period, except at the PAS Workshop. All contact with DOE and its contractors

-
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in reference to this procurement can only be made through the SEB Chairman or
designated representative.

The Department is proposing to issue a draft RFP that will consider comments on the PAS
from prospective offerors and others. This draft RFP will be issued by DOE to obtain
comments from prospective offerors on specific contractual requirements proposed by

DOE.

In response to the comments and feedback from the PAS and the draft RFP, DOE intends
to issue an RFP. Prospective offerors will be asked to submit written proposals which
DOE will evaluate against the criteria in the RFP in accordance with DOE and Federal

Acquisition Regulations (FAR).

3. SCHEDULE FOR PROCUREMENT ACTIONS

These are approximate dates for the actions identified in this plan. The dates may be
changed at the sole discretion of DOE:

03/24/97 ‘ Issue Commerce Business Daily (CBD)
Announcement for PAS

07/17/97 Issue PAS

08/15/97 Initial comments due on PAS

08/28/97 PAS Workshop

09/12/97 Final comments due on PAS

11/97 Issue Draft Request for Proposals

02/98 Issue Request for Proposals

05/98 Proposals Due

09/98 Award contract



4. INFORMATION INCLUDED WITH THIS DOCUMENT

Attachment A Mission Technical Overview. This attachment provides prospective
offerors with DOE’s planning basis for pursuing and potentially implementing the
reactor option and the subsequent mission requirements and is prepared as a means to
elicit comments. '

Attachment B Qualification and Evaluation Criteria. This attachment specifies the
qualification and evaluation criteria that DOE anticipates using to select a consortium
and is prepared as a means to elicit comments.

Attachment C Proposed Contractual Arrangements between DOE and Consortium. This
attachment suggests possible types of contracting vehicles between DOE and the
consortium. Its purpose is to provide a basis for consideration of possible
DOE/consortium business arrangements and is prepared as a means to elicit comments.

Attachment D Information Requested. This attachment lists the information that is
proposed to be requested from consortia in response to the RFP and is prepared as a

means to elicit comments.

5. OTHER AVAILABLE INFORMATION

In addition to this document, important technical and programmatic information is
available to prospective commentors. The first four documents listed below can be found
on the Office of Fissile Materials Disposition Internet WEB site. The Internet address for
this WEB site is URL: http://web.fie.com/htdoc/fed/doe/fsl/pub/menu/any. The last two -
sets of documents can be found on the Oak Ridge National Laboratory Internet web site.
The Internet address for this web site is URL: http://www.oml.gov/etd/FMDP/
fmdpproc.htm. '

Surplus Fissile Material Storage and Disposition Final Programmatic Environmental

- Impact Statement, December 1996.

Surplus Fissile Materials Storage and Disposition Record of Decision, January 14, 1997. °
Technical Summary Report for Surplus Weapons-Usable Plutonium Disposition, October
- 31, 1996. This document identifies programmatic cost, schedule, and technical issues

relating to plutonium disposition options.
Department of Energy Surplus Plutonium Disposition Environmental Impact Statement
Notice of Intent [6405-01-P], May 16, 1997 -

FMDP Reactor Alternative Summary Report, Volume I Existing LWR Alternative,
ORNL/TM-13275/V1, September 1996. This report provides detailed coverage of the
technical, cost, and schedule issues involved in implementing plutonium disposition in
LWRs.

Topical Reports in Support of the Program Acquisition Strategy.



ATTACHMENT A - MISSION TECHNICAL OVERVIEW
A.1 GENERAL INFORMATION

A.L.1 Introduction

A.1.1.1 Programmatic Objectives

The National Academy of Science (NAS) has called the world’s surplus plutonium a
“clear and present danger " in the Management and Disposition of Excess Weapons
Plutonium Volume I, 1994. The disposition of surplus weapons-usable plutonium in the
United States is being pursued to mitigate the plutonium proliferation danger. Actions
being undertaken by the United States will be orchestrated in concert with international
efforts to address surplus plutonium stocks in the Russian Federation. The rate of
implementation of plutonium disposition will likely be dependent on terms and conditions
in international agreements yet to be negotiated.

DOE is tasked with the disposition of plutonium that is surplus to national security
requirements to a condition that meets the spent fuel standard. Existing LWRs will
potentially be used to achieve the spent fuel standard by irradiating the plutonium in the
form of MOX fuel in fuel cycles comparable to conventionally used low enriched uranium
(LEU) fuel cycles. The spent fuel standard thus achieved renders the residual plutonium
to a nonweapons-usable form and demonstrates irreversible arms reduction.

The first step in the disposition of the surplus plutonium as MOX fuel in reactors 1s to
convert the surplus materials to plutonium oxide powder. This step will be performed by
DOE and its contractors and is not part of the scope of this procurement. The SOW for
this procurement will require that the plutonium oxide powder be blended with uranium
oxide powder, pressed into fuel pellets, and placed in fuel rods. The MOX fuel will then be
irradiated in existing commercial LWRs to meet the spent fuel standard. Spent fuel
disposition is outside the scope of this procurement. Disposition of MOX spent fuel will
likely be handled in the same manner as LEU spent fuel.

A.1.1.2 Purpose of this Attachment

This document describes DOE’s baseline plans for potential fuel fabrication, irradiation,
and associated services. The baseline satisfies the following purposes:

e It provides a description of the technical approach DOE intends to utilize to implement
fuel fabrication, reactor irradiation, and associated services.

e It provides a basis for requirements to be applied during applicable phaseslof the

mission. Some of the requirements could be used in conjunction with consortium
selection processes. N
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A.1.1.3 Assumptions

The information outlined in this document is based on several assumptions listed below
that are reasonable for planning purposes at this time. Changes will be made as needed in
the future. Unless otherwise indicated in this document, MT denotes metric tonnes of
plutonium. ' °

1. International Agreements: Future international agreements will be needed to establish a
framework and timetable for international plutonium disposition actions. Flexibility in
fuel design approaches and operations of the fuel facility is required to link U.S. efforts
to international actions. The need for flexibility is also driven by the potential for
additional plutonium that may be declared surplus and by the potential for use of
additional reactors.

2. NEPA Compliance: DOE’s preferred alternative, including the preferred site for a
MOX fuel fabrication facility, will be announced in early 1998, and the ROD will be
issued later in 1998. Further NEPA analysis for existing licensed facilities may be
provided in conjunction with NRC’s licensing.

3. Transportation: Plutonium oxide and unirradiated MOX fuel elements will be
transported by DOE wia safe, secure trailers (SSTs).

4. Feed Matenals: The amount of feed matenial for the reactor disposition mission 1s
expected to be about 33 MT but may range from 20-40 MT. Plutonium feed materials
will be made available starting in 2004 from a dry (also known as hydride) chemical
process at a rate of approximately 3.5 MT/year to be added to the inventory of other
oxides available at that time.

5. MOX Fuel Fabrication Facility Licensing and Ownership: In the event legislation is
implemented to permit NRC to license a DOE fuel fabrication facility, the consortium
(or one of its permanent members) will be a licensee.

6. International Safeguards: Pursuant to Presidential Decision Directives 13 and 41, all
surplus plutonium will be made available for the application of International Atomic
Energy Agency (IAEA) safeguards under the U.S./IAEA Voluntary Offer Agreement
as soon as practicable.

7. Domestic Safeguards and Security: NRC safeguards and security requirements apply
to the operations at the reactor site and MOX fuel fabrication facility.

A.1.2 Implementation Strategy

DOE proposes to contract with a private-sector consortium to transform the surplus
plutonium to the spent fuel standard. DOE would provide plutonium to the consortium as
an oxide. The consortium would provide fuel fabrication and reactor irradiation services
and all other related disposition processes after receipt of the plutonium oxide from DOE,
except that DOE would be responsible for transportation of the unirradiated special ~
nuclear material (SNM) between sites. A government-owned and NRC-licensed
(depending on legislation) MOX fuel fabrication facility would be designed, built/modified,
and operated, by the consortium on an existing DOE site. The consortium would construct
and startup this facility pursuant to the contract. The consortium would operate the
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facility on behalf of the Government and make a payment to DOE. Operational and
decommissioning costs would be borne by the consortium.

The MOX fuel fabrication plant will be operated solely for the disposition of surplus U.S.
plutonium. The government will terminate operation of the fuel fabrication facility either
after completion of the plutonium disposition mission or earlier, if required by changes to
U.S. policies. DOE retains the right to defer or terminate MOX fuel fabrication or
irradiation services.

As the licensées of the operating reactors, the reactor owners retain their inherent
responsibilities for operating their reactors safely in accordance with the NRC regulations.

The consortium would have the responsibility to ensure that all functions to implement
MOX fuel disposition are performed, though some functions may be subcontracted.

DOE has selected existing LWRs as the platform for potential reactor-based plutonium
disposition because of the low cost, shorter schedule, and minimal technical risks
associated with the use of MOX fuel in LWRs compared to other reactor alternatives.
Utilization of MOX fuel for LWRs is not a new concept since the technologies are
operating on a commercial basis in Europe today. To this end, the design of facilities,
cores,-and fuel cycles should be predicated on using existing technology and should avoid
developing any novel fuel cycles. In particular, the MOX fuel designs should avoid any
approaches that will require an extensive developmental and/or experimental test program
for qualification and licensing. The need for conducting fuel qualification testing should
be restricted to examining and characterizing parameters that are unique to the surplus
weapons-derived plutonium, such as the morphology of the hydride-derived powder and
the possible presence of small amounts of gallium in the plutonium powder, unless
overriding technical, cost, or schedule advantages can be shown.

The remainder of this document is predicated on the assumption that the approach
described above is implemented.



A.

A.

1.3 Responsibilities

1.3.1 DOE’s Responsibilities

The following are examples of DOE responsibilities:

I

Make available to offerors the non-classified experimental and analytical results
obtained by DOE and its contractors during the last several years.

Select and contract with the consortium.

Determine whether to ultimately deploy the MOX fuel approach, and if so, select a site
for and own a MOX fuel fabrication facility.

Establish the rate at which plutonium oxide will be provided to the consortium.

Provide a certified package design for the transport of fresh MOX fuel from the MOX
fuel fabrication facility to the reactor sites. '

Make available plutonium oxide and depleted uranium as feed source materials.

Transport plutonium oxide powder to the MOX fuel fabrication facility and transport

fresh fuel assemblies between the fuel facility and the reactors.

8. Process the necessary DOE Level 3 clearances.

9.

10.
11
12.

13

Accept SNM-derived transuranic (TRU) waste.
Make changes, if any, in the statement of work.
Provide project oversight and performance assessments.

Provide oversight and verification of adequate safeguards and security for special
nuclear material.

. Maintain stakeholder involvement program.

A.1.3.2 Consortium Responsibilities

The consortium will:

1.

Provide management of the MOX disposition functions within the consortium,
including technical direction and control, financial controls, coordinating among
subcontractors, and reports and liaison to DOE.

Provide MOX fuel fabrication services including design, construction, startup, and
operation of a MOX fuel fabrication facility and final decontamination and
decommissioning of the MOX fuel fabnication facility upon completion of the
plutonium disposition mission.

. Provide transportation and conversion of government furnished depleted uranium to

UO,, if depleted uranium is selected by the consortium.

. Provide reactor services including fuel design and core management; reactor and fuel

safety analysis, completion of reactor plant modifications, if any; conduct of fuel
qualification, irradiation of the MOX fuel; and storage of irradiated fuel pending
disposal. (The reactor owners retain their current responsibilities for decontamination
and decommissioning of their facilities.)
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5. Provide safeguards and security for all operations within the MOX fuel fabrication
facility site and at the reactor sites. (IAEA as well as the NRC and other specified
federal safeguard standards must be maintained.)

6. Obtain and maintain the NRC licenses and site permits for the execution of this
program and any federal, state, and local licenses or permits. '

7. Procure and maintain fresh MOX fuel transportation packages.

8. Establish a proactive stakeholder relations program in coordination with the DOE.

A.1.4 Schedule

The following requirements, constraints, and criteria apply to the schedule.

A.1.4.1 Requirements

The consortium would be required to propose a reactor loading schedule such that the
first in a series of MOX core reloads (not lead assemblies) is inserted into a reactor in or
before 2007. The consortium shall also propose a reactor loading schedule such that the
last MOX fuel assembly has been irradiated for at least one cycle before or in 2022.

To achieve the 2007 requirement, the consortium shall not rely on the use of MOX fuel
fabricated in Europe. If a MOX fuel fabrication capability 1s required to make lead
assemblies to satisfy the 2007 requirement, the consortium must demonstrate how the lead
assemblies will be fabricated domestically. The offeror could consider using existing DOE
facilities or constructing a pilot line in advance of or in parallel with a production line in
the MOX fuel fabrication facility. (See A.2.3.4)

A.1.4.2 Feedstock Constraints

The availability of plutonium oxide may limit the imitiation of certain activities. The
following constraints apply:

1. Sufficient plutonium oxide is currently available to support whatever lead assembly
demonstrations might reasonably be necessary. However, this available oxide was
derived through aqueous processing and therefore is not necessarily prototypic of
plutonium to be made available in significant quantity (hundreds of kilograms) from
future large-scale hydride processes.

2. By the beginning of 2001, DOE anticipates that at least 0.5 MT of plutonium from
weapons dismantlement via hydride processing will be available for lead assembly
demonstration or production operation, and at least | MT will be available by the
beginning of 2004.

3. The generation rate of plutonium oxide after 2004 is assumed to be approximately 3.5

MT/year. The demand for plutonium oxide by the fuei fabrication facility shall not
exceed the supply available, which includes any prior accumulation. -



A.2 DESCRIPTION AND REQUIREMENTS FOR SERVICES

A.2.1 Consortium Services
A.2.1.1 Consortium Organizational Structure

The consortium must be a legal entity capable of assuring financial responsibility and
accountability to DOE. The consortium must provide an organizational structure such
that project management authority clearly resides at a single point, regardless of the
specific function being performed. This requirement includes the establishment of clear
lines of authority among the participants in the consortium. The consortium must be
organized such that all contractual arrangements with DOE are with the consortium. The
consortium would have responsibility for all the functions necessary to satisfy the mission
requirements.

The consortium shall establish one firm as the lead organization. The lead organization
shall be: ’

e A U.S.-owned reactor licensee whose reactor operations are affected; or

o A U.S.-owned nuclear steam supply system (NSSS) vendor. (Note: in order to
be the lead organization, the contract will provide that the NSSS vendor designs

and warrants the fuel.)

The consortium shall assign an individual as the Chief Executive Officer (CEO). The CEO
shall be a full-time employee of the lead organization and shall be required to obtain a
DOE-issued Level 3 clearance.

A.2.1.2 Consortium Membership

Fabrication of fuel, fuel irradiation in reactors, and program/project management must be
provided by firms that are members of the consortium. Consortium members will provide
contracted services over the life of the contract.
The following functions shall be performed by consortium members or subcontractors:
Design of commercial fuel.
Nuclear steam supply system (NSSS) design and reactor modification services.

Architect/Engineering (A/E) services.

Capability to obtain NRC licensing of the MOX fuel fabrication facility (depending
on legislation).

Participants performing these functions shall be specified as part of the consortium —
proposal. '
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In the event that a consortium member or subcontractor performing one of the above
functions withdraws from the consortium, the consortium must propose a qualified
replacement capability (if necessary to complete the mission). DOE must approve any
changes in membership in the consortium and subcontractors performing any of the above
functions.

A.2.1.3 Stakeholder Involvement

The consortium must establish and maintain a proactive stakeholder involvement program
to include a public education and information campaign for residents in communities
affected by the MOX fuel program. DOE would retain its obligation to maintain its own
stakeholder program. The consortium’s program would complement DOE’s.

A.2.2 Fuel Fabrication Services
A.2.2.1 Overview

Depending on decisions made in the Surplus Plutonium Disposition ROD, DOE will
contract for construction of the domestic fuel fabrication facility that will be located at one
of the following candidate DOE sites: Savannah River Site (SRS), the Hanford
Reservation, the Idaho National Engineering and Environmental Laboratory, or the
PANTEX Site. DOE intends to execute a long-term agreement for the facility with the
consortium, including a negotiated payment to DOE. New facilities will be considered at
SRS, Idaho, and PANTEX sites. Modification of existing buildings is being considered at
the Hanford site. The consortium must be capable and wﬂlmg to fabricate and operate a
fuel fabrication facility at any of the four sites.

A.2.2.2 Feed Materials

PuO, will be available as specified in A.1.4.2. In determining the rates for using the PuO,,
the designer may draw down any accumulated inventory as desired.

DOE desires to use the output from its hydride processes as the source of plutonium oxide
for MOX fuel without requiring any additional chemical (i.e., reagent) processing.

Plutonium will be made available at no cost to the fuel fabricator as a ceramic-grade oxide
powder.. In general, the plutonium will meet all of the ASTM C757-90 requirements for
plutonium oxide for MOX fuel. The plutonium will have a total fissile concentration of
~93%. The powder will be delivered via DOE SSTs and will be encased in government-
owned, welded stainless steel cans and outer transport containers.

The plutonium that will become available after 2004 should be assumed to have been
produced from the hydride process. -

Much of the plutonium will contain small residual levels of gallium. If desired, to

accelerate fuel qualification or licensing, the DOE can make available substantially

gallium-free material to start up the campaign. However, the opportunity to use such

matenial would be restricted to existing oxides (mostly non-weapons grade) and a few
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hundred kilograms (kgs) of plutonium oxide powder from the hydride process that may
have also-undergone subsequent additional processing by DOE.

Depleted uranium, either as uranium hexafluoride (UFs) or uranium trioxide (UQs), will be
made available to the consortium at no extra cost. If the consortium chooses to use
depleted uranium, the fabrication of MOX fuel must utilize existing DOE inventories of
depleted uranium and the consortium must perform any necessary processing of the
depleted uranium in existing, licensed U.S. facilities, unless it can demonstrate compelling
advantages to using other sources of depleted uranium or other facilities. Alternatively,
the consortium may choose to use other uranium enrichments at its own cost from the
open market.

A.2.2.3 Design and Operation Criteria

The consortium will be responsible for providing conceptual, preliminary, and final designs
for the fuel fabrication facility. The final design must be sufficiently complete and detailed
to support construction of the facility under a fixed price contract. The facility design and
operation shall conform to the NRC regulations promulgated in Title 10 of the Code of
Federal Regulations (CFR) Part 70. Other applicable federal regulations and standards
may be specified. State and local regulations and standards will be complied with to the
extent applicable. The DOE site selected for the MOX facility will have services which
are available (e.g., utilities, fire protection, and security) at a price subject to negotiation
between the DOE and the consortium.

The facility design must be compatible with NRC and IAEA safeguards and with
verification of domestic safeguards as specified in Section A.3.1.

The non-MOX fuel rods, fuel cladding, and all other bundle hardware including springs,
gnd spacers, and assembly end fittings will be acquired or manufactured by the
consortium. Final bundle assembly will be completed at the fuel fabrication facility.

The fuel fabrication facility design may be required to adapt to a temporary change in
MOX fuel demand. Accordingly, the design must accommodate a change in MOX fuel
throughput, i.e., production rate, by +30% relative to the nominal plant design throughput.

In addition, to accommodate the potential for more plutonium being declared surplus in
the future, the MOX fuel fabrication facility design shall provide unused space to permit
the addition of another production-scale MOX fuel line (nominally 30-45 MTHM/yr;
minimum 25 MTHM/yr). The space shall accommodate both pellet manufacturing and
fuel assembly fabrication to augment existing production or for production of another type
of fuel for LWRs or CANDU reactors.

The fuel fabrication facility shall be designed with low net plutonium loss. DOE desifes an
all dry facility primarily for waste minimization purposes. The minimum plutonium
recovery as a fraction of plutonium that is uitimately incorporated into fuel shall be
99.25% and preferably greater than 99 5%. Wet recycling of plutonium streams cannot be
relied on to achieve this requirement. The SNM - derived TRU waste generated will be
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transferred to the DOE for disposal, with packaging of the waste the responsibility of the
fuel fabricator.

The MOX fuel facility must be able to accommodate an interruption of operation due to
national policy considerations. If an interruption is dictated by national policy
considerations, operation of the facility will continue to satisfy the reactor demand as
identified in Section A.2.3.2 or until the ongoing MOX fuel reload campaign is completed,
whichever is less restrictive to reactor operations.

The facility shall provide capability to store a minimum of 7.0 MT of plutonium as
plutonium oxide in stainless steel cans (nominally 4.5 kg per can) and also be able to store
a minimum of one year’s supply of finished fuel.

The MOX fuel shall be fabricated to meet reactor demand schedules. However, to avoid
excessive inventory at the fuel fabrication and/or the reactor plant facilities, fuel shall not
be fabricated more than 18 months in advance of shipment to the reactor, and the fresh
fuel shall not be stored at the reactor site longer than the current and next scheduled
reload.

After the domestic MOX fuel .fabn'cation facility is available, it will be the exclusive source
of the MOX fuel for the reactors.

A.2.3 Irradiation Services
A.2.3.1 General

Transportation of the MOX fuel from the fuel fabrication plant to the reactor plant site(s)
will be provided by DOE. Accommodations for adequate storage and safeguards for the
fresh fuel will be provided by the consortium. Qualification of the fuel to be used for
reactor irradiation is described in Section A.2.3.4.

A.2.3.2 Design and Operation Criteria

All phases of reactor design and operation must conform to the NRC regulations and
license conditions. The initial MOX core reload designs must be based on existing core
designs supported by significant European experience. Once successful initial core
performance is demonstrated and design approaches have been validated, extrapolations
from the existing experience to achieve higher plutonium disposition rates will be
considered. DOE will not consider any design that requires the use of neutron absorbers
integral with plutonium in the same fuel pellets.

- The realized schedule for disposition of surplus plutonium will depend on a number of
external factors including reciprocal actions by the Russian Federation. Therefore, one of
.the decision critena in selecting reactors and fuel cycles for U.S. disposition will be the
flexibility to adjust to the evolving policy that will drive the plutonium disposition rate.
Flexibility means the ability to modify core designs for reloading reactors at future
refuelings so as to increase or decrease the plutonium core loading rate. To the extent
practical, the core design approach should enable interchangability of LEU assemblies with
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MOX assemblies, such that more or less MOX fuel can be charged to the reactors with the
balance being supplied as traditional LEU fuel.

The consortium shall maintain an inventory of LEU fuel bundles or have the capability to
acquire LEU fuel bundles in a timely manner. This requirement to replace the MOX fuel
bundles that would have otherwise been loaded in the reactor is necessary to mitigate any
disruption of MOX fuel supply due to national or international policy considerations.

To further mitigate fuel supply disruptions due to policy considerations, DOE will provide
sufficient notification to the consortium to enable procurement of replacement LEU fuel.
The advance notification will be sufficient to allow completion of the MOX fuel load for
then-current irradiation cycle and the next MOX core reload for each reactor.

The reactor owner will provide facilities for storage of fresh MOX fuel assemblies at the
site prior to insertion into the core. The reactor owner shall possess the capability to store
an amount of fresh fuel at each reactor to accommodate at least one partial core reload.
Transportation of fuel by SSTs should not be relied upon for just-in-time inventory
management. (See also Section A.2.2.3 requirements related to maximum duration for
fresh fuel storage times.)

A.2.3.3 Reactor Selection Criteria

1. Only operating reactors located in the United States will be considered.
2. A reactor will not be considered if its license expires before 2012.

3. A consortium must provide a minimum of three and a maximum of eight operating
reactors that can complete the mission (See A.1.4.1) within their remaining licenses.

4. The selected group of reactors must be capable of disposition of 33 MT of plutonium
before the end of 2022.

5. The group of reactors proposed must not require more than two fuel qualification and
licensing efforts.

A.2.3.4 Fuel Qualification

The reactor owners retain their responsibility for inserting qualified MOX fuel into their
reactors, pursuant to the NRC regulations and license conditions.

The consortium will be required to design, qualify, and license fuel forms in parallel with
the development of the domestic MOX fuel fabrication capability.

The consortium shall prepare and execute a plan o provide fuel for any qualification and
testing activities. This plan shall reflect that fuel is provided exclusively from domestic
facilities. However, the consortium may also propose European sources of fuels for
qualification if significant cost or schedule savings resulit.

If a dedicated pilot line capability is required and it is desired to utilize existing DOE
facilities for this purpose, for example, for early fuel qualification or licensing, DOE will
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select candidate sites for the pilot line capability in conjunction with the issuance of the
ROD for Surplus Plutonium Disposition for the siting of the MOX fabrication facility. Any
pilot capabilities at a DOE facility would likely be under DOE Orders and regulations,
instead of under NRC license.

Any procurement of MOX fuel from foreign fabricators must be coordinated with DOE to
ensure that proper agreements between the governments are in place, to ensure that U.S.
provided plutonium oxide powder is properly safeguarded, to verify that the U.S. supplied
plutonium is not fungible with other sources of plutonium, and to ensure proper secure
transport between countries.

A.2.3.5 Irradiation

Total irradiation time shall be sufficient to irradiate the MOX fuel to a minimum of 20,000
MWJ/MTHM. At this level, the intrinsic radiation barnier will be comparable with spent
commercial fuel already in storage at many reactor sites.

The reactor owner may change the fuel bundle or assembly irradiation duration or time
between refueling for the MOX fuel cycles relative to the LEU cycles, at the owner’s
discretion. However, DOE will not be financially liable for any decreased net capacity
factor due to the change in the irradiation cycle length. For example, if a reactor owner
chooses to change the irradiation cycle from 18 to 12 months and then suffers a lower
capacity factor as a result, DOE will not be responsible for lost production of electricity.

The planned burnup should reflect a balance between two competing objectives. First, the
reactor owner should avoid MOX fuel cycle designs which require that the MOX fuel be
depleted to significantly higher burnups than the experience base in Europe. Second,
DOE prefers higher burnup over lower burnup to minimize the amount of spent fuel
generated.

Reactor owners must develop plans and procedures to handle any pin (or rod) that needs .
to be withdrawn from a bundle (or assembly) to ensure that proper security control of the
extracted pins (or rods) can be maintained. The use of DOE facilities may be considered
to dispose of any pin (or rod) that may be suspected of leakage.

Spent fuel that results from this mission must meet acceptance criteria for the Nuclear
Waste Policy Act Repository.

Reactor owners may configure their core loading patterns to reflect noncontinuous
irradiation of a particular MOX fuel assembly because it may be desirable to irradiate fuel
assemblies, withdraw them, and later reinsert them. In so doing, better fuel economy and
a faster net plutonium disposition rate (to the spent fuel standard) may be obtained.
However, the owner shall provide the required safeguards and security for fuel which 1s
withdrawn and intended to be reinserted before obtaining 20,000 MWd/MTHM.



A3 PROGRAMMATIC REQUIREMENTS

A.3.1 Safeguards and Security

The fuel fabrication and irradiation service providers will have to provide safeguards and
security protection appropriate for storing and handling SNM. The NRC safeguards
requirements, including those specified in 10 CFR 73, must be met.

Facility designs, accommodations, procedures, and specifications must accommodate
IAEA activities.

A.3.2 Access to Facilities

The IAEA, the Russian Federation, and the DOE monitors will be given access to the
MOX fuel fabrication facility and the reactors involved in burning MOX. Consideration
should be given to configuration of facilities, equipment, and processes to permit
inspection by these officials with minimal or no access to proprietary or other sensitive
information.

Individuals who will have unescorted access to SNM must be U.S. citizens and possess
appropniate clearances for the access.

A.3.3 Information Security

An interface with the plutonium oxide production operations may involve access to limited
classified information. Therefore, at least one senior technical' manager at the fuel
fabrication facility and two or more individuals responsible for fuel qualification must have
a DOE-issued Level 3 clearance. Among other things, this clearance requires that the
individuals be U.S. citizens.

Interfaces also exist with the DOE SST management system that may involve access to
limited amounts of classified information. Accordingly, at least one senior technical
manager at the fuel fabrication facility and at least one senior technical manager at each
reactor site must possess a DOE-issued Level 3 clearance.
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ATTACHMENT B - QUALIFICATION AND EVALUATION CRITERIA
B.1 EVALUATION METHODOLOGY AND BASIS FOR AWARD

The government will award a contract to the offeror whose offer represents the best value
to the government on the basis of (1) the merits of the offer and (2) the offeror’s
capability, as explained below. The evaluation of qualified proposals will be performed
pursuant to the evaluation criteria identified in Sect. B.3.

A SEB will be appointed by the SSO to prepare a solicitation and evaluate the proposals
submitted. The offerors are required to prepare written proposals. Proposals will be
evaluated by the SEB in accordance with applicable DOE and Federal procurement
policies and procedures.

B.2  QUALIFICATION CRITERIA

Proposals failing to meet the following qualification criteria will be eliminated from further
consideration. An offeror must certify that it meets the qualification cntena.

B.2.1 Consortium

1. A consortium would have to provide the functions listed below. Participating firms
must be identified by assigning a company name to the following functions: (Note:
Some firms may be able to satisfy more than one function.)

e Program/Project management

e Fuel irradiation in reactors

¢ Design of commercial fuel

o NSSS design and reactor modification services
o Fuel fabrication services

o Architect-Engineering services

o Capability to obtain NRC licensing of the MOX fuel fabrication facility
(depending on legislation).

2. The organization designated for program/project management must demonstrate
experience in contract management, project management, and system integration
functions for an interdisciplinary, nuclear industry, or government project for which it
held a pnme contract of at least $100M.

The consortium would have to provide an organizational structure such that project
management authority clearly resides at a single point, regardless of the specific
function being performed. -

(V%)



4. The consortium shall establish one firm as the lead organization. The lead

organization shall be:

A U.S.-owned reactor licensee whose reactor operations are affected; or

A U.S.-owned nuclear steam supply system (NSSS) vendor. (Note: in order to be the
lead organization, the contract will provide that the NSSS vendor designs and
warrants the fuel.) '

B.2.2 Reactor Irradiation Services

Only operating reactors located in the United States will be considered.
A reactor will not be considered if its license expires before 2012.

A consortium must provide a minimum of three and a maximum of eight operating
reactors that can complete the mission (See A.1.4.1) within their remaining licenses.

The selected group of reactors must be capable of a disposition of 33 MT of Pu before
or during 2022.

The group of reactors proposed must not require more than two fuel qualification and
licensing efforts. '

B.2.3 Fuel Fabrication Services

The consortium member proposed to perform the fuel fabrication function must currently
be fabricating commercial nuclear reactor fuel for LWRs.

B.3

EVALUATION CRITERIA

DOE will use technical, business management, and cost criteria to evaluate the submittals
of the offerors. The criteria will be applied to the information requested in Attachment D.
These criteria are expected to include the following:

NO VU s W~

Ability of the consortium to organize and manage the work.

Relevant corporate experience.

Relevant past performance.

Ability to start and complete the mission in a timely manner.

Cost reasonableness and realism, including probable cost to the government.
The technical approach for fuel fabrication and irradiation services.
Qualifications of key personnel.



ATTACHMENT C - PROPOSED CONTRACTUAL ARRANGEMENTS BETWEEN
DOE AND CONSORTIUM '

C.1 CONTRACT STRATEGY

The DOE Fissile Material Disposition Program Office’s intent is that the business/contracting
relationship (1) be relatively simple in the sense that the government can deal with one party, (2)
enhance cost efficiencies, (3) share financial risk, (4) enhance confidence in mission completion,
and (5) emulate normal private-sector fuel supplier/utility relationships. Table C.1 contains
DOE’s proposed contracting methods and Table C 2 lists government-furnished materials and
services. In summary, the performance periods and corresponding contracting types are as
follows:

e The base contract will be priced, run from 3-5 years, and will contain a combination of
cost reimbursement and fixed price tasks.

e Option ! will be unpriced, run for approximately 2 years, and will contain cost
reimbursement tasks.

e Option 2 will be unpriced, run for approximately a 5 year term, and will contain cost
reimbursement and fixed price tasks. For construction of the MOX plant, DOE wili
request cost sharing by the consortium.

¢ Option 3 will be unpriced, run for approximately a 15 year term, and will require
negotiation of payments to the government.

C.2 NUCLEAR AND NON-NUCLEAR LIABILITY

C.2.1 Nuclear Liability

Protection under the Price-Anderson Act will be provided; however, DOE is examining whether
NRC or DOE Price-Anderson protection will be provided for the MOX fuel fabrication facility.

Operating commercial nuclear reactors will continue to be covered by their existing NRC Price-
Anderson protection.

C.2.2 Non-Nuclear Liability

Firm-fixed-price tasks - The consortium will retain alf liability, including liability to third parties,
except as otherwise provided under the terms of the contract.




Cost-reimbursement tasks - The contract will generally make certain liabilities to third persons,
not compensated by insurance, an allowable cost under the contract.

C.3 FOREIGN OWNERSHIP OR CONTROL

Section 836 of the FY 1993 Defense Authorization Act (P.L. 102-484) prohibits the award of a
DOE contract under the National Security Program to a company owned by an entity controlled
by a foreign government if it is necessary for the company to be given access to a proscribed
category of information in order to perform the contract. DOE’s implementing regulations are
contained in the DEAR, 48 CFR 904.71.

The DEAR contains important provisions and definitions, including the definition of “proscribed
information” and the provision in 48 CFR 904.7102 for waiver of the prohibition by the Secretary

of Energy.

The DEAR, at 48 CFR 904.70, also sets forth DOE policies and procedures regarding foreign
ownership, control or influence (FOCI) over contractors. These procedures are designed to
protect against an undue risk to the common defense and security which may result if classified
information or special nuclear materials are made available to DOE contractors or subcontractors
who are owned, controlled, or influenced by foreign governments, individuals, or organization. In
order for the Contracting Officer to obtain sufficient information to make the required findings
regarding FOCI, the solicitation under this program will include the representations contained in
the DEAR at 48 CFR 952.204-73 and its Alternate I. The resultant contract will contain the
DEAR FOCI clause found at 48 CFR 952.204.74.



Table C.1

CONTRACT STRUCTURE/TYPE

Base Contract

MOX Fuel Fabrication Facility

(3-5 years) ¢ Conceptual and Preliminary Design Report F?xed Pr?ce
e Preparation and Submittal of License Fixed Price
Application
Reactor Irradiation Services
e Preparation and Submittal of License Fixed Price
Modification Application
e Fuel Qualification Cost Reimbursement
Program Management Cost Reimbursement
Option 1 MOX Fuel Fabrication Facility
(~ 2 years) e Defense of License Application Cost Re_lmbursement
Cost Reimbursement

¢ Final Design of MOX Facility
Reactor Irradiation Services

¢ Defense of License Modification Application
Program Management

Cost Reimbursement
Cost Reimbursement

Option 2

MOX Fuel Fabrication Facility

(~ 5 years) e Construction and Startup of MOX Facility Fixed Price
Reactor Irradiation Services
e Perform required reactor modifications Fixed Price
Program Management Cost Reimbursement
Option 3 e - Operation of MOX Fuel Fabrication Facility Fee Paid to DOE
(~ 15 years) Irradiation Services/Operation of reactors Paid by consortium

L ]
e Decontamination & Decommissioning of MOX Plant
e Program Management

Paid by consortium
Cost Reimbursement




Table C.2

GOVERNMENT FURNISHED
MATERIAL & SERVICES

Depleted Uranium (UF4 or UOs), if desired

Plutonium Oxide (PuQ;)

Fuel Fabnication Facility at DOE Site

Transportation of PuO, to Fuel Fabrication Facility, Including Transportation Package
Transportation of Fuel to Utilities for Irradiation

Acceptance of SNM - Derived TRU Waste

Certified Package Design for Transportation of Fresh MOX Fuel
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ATTACHMENT D - INFORMATION REQUESTED

Information requested to be provided by each consortium relates to the criteria established in

Attachment B. Submittals for each item listed below shall be no more than ten pages or less,

except for items 1 and 14, which shall be no more than twenty pages. The consortium will be
required to:

1. Provide qualifications and relevant experience of organizations and key personnel.

2. Provide a program plan including a description of the organizational structure of the
consortium, how systems integration functions will be performed, responsibilities of the
consortium and its members, the legal status and liabilities of the consortium, how program
management functions will be implemented (including cost and schedule controls), how
subcontracts will be managed, a preliminary contractor work breakdown structure, and
projected annual cash flow profile within the consortium.

3. Describe approach for accommodating fluctuating plutonium oxide supply requirements,
including impacts on the fuel fabrication facility and reactor transition cycles. Provide
evidence that the approach is technically valid.

4. Describe approach, including issues and proposed solutions, to operation of reactors with
MOX fuel, including identification of plant modifications, operational changes, and startup
testing required.

5. Provide a table identifying the proposed plutonium and MOX fuel loading schedule by
reactor, by year and total cumulative. Provide a basis why the loading schedule is
technically valid.

6.  Describe approach, including issues and proposed solutions, to fuel qualification, including
a description of the major steps to achieve fuel qualification, how European data can be
used, need for and ability to fabricate test and demonstration fuel, previous experience in
fuel qualification, security measures for any lead assembly testing, and a proposed schedule
for fuel qualification activities. ’

7. Descnibe approach to implementing safeguards and security measures at the fuel fabrication
facility and reactor sites.

8. Descnibe the operational performance of reactors and technical and economic ability of
reactors to operate for the entire mission, including discussion of plant capacity factors and
outage histories; historical compliance with safety and environmental regulations; plant
matenal condition, effectiveness of reactor plant aging management programs, and potential
for premature shutdown to address failures of life-critical components and systems;
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10.

11

12.

13.

14.

15.

16.

historical licensing performance including NRC Systematic Assessment of Licensee
Performance ratings and enforcement actions; current and projected electricity production
cost with and without debt service; and projected wholesale power costs in region where
reactors are located.

Describe financial capability of each of the consortium members to perform the mission.

Describe experience and proposed approach for external relations, including relations with
public utility commissions, state and local authorities, interested parties, and local
community residents.

Describe the licensing approach, including identification of strategy for obtaining license
modifications for reactors and, depending on the enactment of appropriate legislation, the
license for the MOX fuel fabrication facility, anticipated licensing issues and proposed
solutions, anticipated licensing schedules and any linkage to fuel qualification activities.

Describe the experience/past performance and capability to fabricate commercial nuclear
fuel.

Describe the approach, inciuding issues and proposed solutions, and schedule for designing,
building/modifying, and starting up, and operating the MOX fuel fabrication facility
including the technical justification for the approach.

Describe the estimated capital and operational costs and schedule for each element of the
project necessary to complete the mission and the methodology and key assumptions used
in the estimate. This should include a discussion of areas of potential cost or schedule
savings to the government due to unique features of the proposed approach (including cost
sharing), areas of significant cost or schedule uncertainties and the information or actions
needed to reduce those uncertainties. Anticipated cash flow to the government during
operation of MOX fuel fabrication facility and irradiation of fuel should also be identified.

Describe the procurement strategy for equipment and other purchases maximizing
competition or other methods to reduce the overall cost to the government.

Describe the overall schedule for performing all aspects of the MOX fuel disposition
program, including major milestones.
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Department of Energy
Washington, DC 20585

May 19, 1997

Mr. Ted Sherr
Nuclear Regulatory Commission
TWFN, MS 8-A-33
Washington, DC 20555

Dear Mr. Sherr:

The Department of Energy (DOE) is planning to prepare an Environmental Impact
Statement (EIS) for Surplus Plutonium Disposition as a tiered analysis from the
Storage and Disposition of Weapons-Usable Fissile Materials Final -
Programmatic Environmental Impact Statement. This EIS will examine
reasonable alternatives for the siting, construction and operation of three facilities.
The first is a facility to disassemble and convert surplus pits from nuclear weapons
into plutonium oxide for subsequent immobilization or use in fabricating mixed
oxide fuel. The second is a facility to immobilize the surplus plutonium into a form
suitable for final disposal in a high level waste repository. This second facility will
contain collocated facilities to convert non-pit materials into a form suitable for
immobilization. The third facility will fabricate plutonium oxide into mixed oxide
fuel for use in existing domestic commercial reactors with subsequent disposal of
the spent fuel in a high level waste repository.

A Notice of Intent (NOI) to prepare the EIS will be published in the Federal
Register in the near future. A Draft of that NOI is enclosed for your information.
The NOI will invite all interested parties to comment on the scope and content of
the EIS, as well as on significant environmental 1ssues and alternatives to be

included in the analysis.

We would appreciate your views, as a potential cooperating agency, on the
following:

. The issues that DOE identified for analysis in the NOI.

. Additional issues and data related to the proposal that you believe
to be important.

. Junisdiction by law that your agency may have regarding some
aspect of the actions, including the potential external regulation of
DOE facilities at some time in the future. '
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. Special expertise that your agency may have that would aid DOE in
addressing an environmental issue related to the EIS.

. Information, including other environmental impact statements,
environmental assessments, reports, studies, surveys, etc., prepared
by or for you that may be helpful in the preparation of the EIS.

We would appreciate your response to this request within the next 30 days
especially regarding the extent to which your agency wishes to participate in the
EIS process as a Cooperating Agency. If you have any questions, piease contact
me at (202) 586-4513, or Mr. Bert Stevenson at (202) 586-5368.

Sincerely,

/Ui Mt

J. David Nulton
Director, NEPA Compliance & Outreach
Office of Fissile Materials Disposition

Enclosure



[6450-01-P]
DEPARTMENT OF ENERGY
SURPLUS PLUTONIUM DISPOSITION

ENVIRONMENTAL IMPACT STATEMENT

AGENCY: Department of Energy
ACTION: Notice of Intent
SUMMARY: The Department of Energy (DOE) announces its intent to prepare an
Environmental Impact Statement (EIS) pursuant to the National Environmental Policy Act
(NEPA) on the disposition of United States‘ weapons-usable surplus plutonium. This EIS
is tiered from the Storage and Disposition of Weapons-Usable Fissile Materials
Programmatic Environmental Impact Statement (Storage and Disposition PEIS)
(DOE/EIS-0229), issued in December 1996, and the associated Record of Decision (62
FR 3014), issued on January 14, 1997. |

The EIS will examine reasonable alternatives and potential environmental impacts
for the proposed siting, construction, and operation of three types of facilities for
plutoniu.a disposition. The first is a facility to disassemble and convert pits (a nuclear
weapons component) into plutonium oxide suitable for disposition. As explained in the
January 1997 Record of Decision, this pit disassembly and conversion facility will be
located at either DOE's Hanford Site, Idaho National Engineering and Environmental
Laboratery (INEEL). Pantex Plant, or Savannah River Site (SRS). The second 1s a facility

to immobilize surplus plutonum in a glass or ceramic form for disposition in a geologic



repository pursuant to the Nuclear Waste Policy Act. This second facility will be located
at either Hanford or SRS, and include a collocated capability to convert non-pit plutonium
materials into a form suitable for immobilization. The EIS will discuss various
technologies for immobilization. The third type of facility would fabricate plutonium oxide
into mixed oxide (MOX) fuel. The MOX fuel fabrication facility would be located at
 either Hanford, INEEL, Pantex or SRS. MOX fuel would be used in existing commercial
light water reactors in the United States, with subsequent disposal of the spent fuel in
accordarnce with the Nuclear Waste Policy Act. Some MOX fuel could also be used in
Canadian deuterium uranium (CANDU) reactors depending upon negotiation of a future
iriternational agreement between Canada, Russia, and the United States. The EIS will also
discuss decommissioning and decontamination (D&D) of the three facilities. |

- This Notice of Intent describes the Department's proposed aé:tion, solicits public

input, and announces the schedule for the public scoping meetings.

DATES: Comments on the proposed scope of the Surplus Plutonium Disposition EIS
(SPD EIS) are invited from the public. To ensure consideration in the draft EIS, written
comments should be postmarked by July 18, 1997 Comments received after that date will
be considered to the extent practicable. DOE will hold interactive scoping meetings near
sites that may be aftected by the proposed action to discuss issues and receive oral and
written comments on the scope of the EIS  The locations, dates and times for these public
meetings are included in the Suppleméntary Information section of this notice and will be

announced by addiional approprate means.



ADDRESSES: Comments and questions concerning the plutonium disposition program
can be submitted by calling (answering machine) or faxing them to the toll free number
1-800-820-5156, or by mailing them to:

Bert Stevenson

NEPA Compliance Officer

Office of Fissile Materials Disposition

U.S. Department of Energy

Post Office Box 23786

Washington, DC 20026-3786

Comments may also be submitted electronically by using the Office of Fissile Materials

Disposition's web site. .The address is http://web.fie.com/fedix/fisl.html.

FOR FURTEER INFORMATION CONTACT: For general information on the DOE
NEPA process, please contact:
Carol Borgstrom
Director, Office of NEPA Policy and Assistance
U.S. Department of Energy -
1000 Independence Avenue, S.W.
Washington, DC 20585
202-586-4600 or 1-800-472-2756
SUPPLEMENTARY INFORMATION:

Background:

The Storage and Disposition Programmatic Environmental Impact Statement
(PEIS) analyzed the potential environmental consequences of alternatives for the long-
term storage (up to 50 vears) of weapons-usable fissile materials and the disposition of

surplus plutonium. Surplus plutonium for disposition refers 1o that weapons-usable



plutonium that the President has declared surplus to national security needs, as well as.
such plutonium that may be declared surplus in the future. As stated in the Record of
Decision for the Storage and Disposition PEIS, the Department decided to pursue a hybrid
approach that allows immobilization of surplus plutonium in glass or ceramic form and
burmning of sorﬁe of the surplus plutonium as MOX fuel in existing, commercial light water
reactors in the United States (and potentially in Canadian Deuterium Uranium (CANDU)
reactors in Canada depending on future international agreement). The Department
uecided that the extent to which either or bou. of these dispositior .pproaches would
ultimately be deployed would depend in part upon future NEPA review, although the
Department committed to immobilize at least 8 metric tons (tonnes) of currently declared
surplus plutonium and reserved the option of immobilizing all surplus weapons plutonium.
In the Record of Decision for the Storage and Disposition PEIS, the Debartment further
decided to: 1) locate the immobilization facility (collocated with a plutomum conyersion
facility) at either Hanford or SRS; 2) locate a potential MOX fuel fabrication facility at
either Hanford, INEEL, Pantex, or SRS; 3) locate a pit disassembly and conversion facility
at either Hanford, INEEL, Pantex, or SRS; and 4) determine the specific technology for

immobilization based in part on this follow-on disposition EIS.



The processes, materials and technologies involved in surplus plutonium

disposition are depicted in Figure 1.
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Figure 1. Plutonium Disposition Processes in DOE's Proposed Action

Proposed Action:

The Department proposes to determine whether to continue with both the

immobilization and MOX approaches for surplus plutonium disposition and if 50, to site,

construct, and operate and ultimately D&D three types of facilities for plutonium

disposition at one or more of four DOE sites, as follows:

. A collocated non-pit plutonium conversion and immobilization facility at

either Hanford, near Richland, Washington, or SRS. near Aiken, South




Carolina, with sub-alternatives for the technology and facilities used to
form the immobilized plutonium.

. A pit disassembly/conversion facility at etther Hanford; SRS; INEEL, near
Idaho Falls, Idaho; or the Pantex Plant, near Amarillo, Texas.

. A MOX fuel fabrication facility at either Hanford, INEEL, Pantex, or SRS,
with sub-alternatives for fabrication of Lead Test Assemblies for use in fuel
qualification demonstrations.

Construction of these facilities would be on previously disturbec iand and could include
the modification of existing facilities where practicable, to reduce local environmental
impacts, reduce costs, and shorten schedules. In the pit disassembly and conversion
facility, the Department proposes to disassemble surplus pits and convert the plutonium in
them to an unclassified dxide- form suitable for disposition. The Department also prop_oées
to convert most non-pit plutonium materials to plutonium oxide at the plutonium
converéion facility, which will be collocated with the immobilization facility.

Plutonium Disposition Decisions:

The Department expects to make the following decisions based upon the results of

this EIS and other information and considerations:

. Whether to construct and operate collocated plutonium conversion and
immobilization facilities, and if so, where (including selection of the specific
immobilization technologv)

. Whether to construct and operate a pit disassemblv/conversion facility, and

if so. where



. Whether to congnuct and operate a MOX fuel fabrication facility, and if so,
where (including selection of the site for fabrication of Lead Test
Assembiies).
The exact extent to which the MOX approach would ultimately be deployed will depend
on a number of factors, in addiﬁon to environmental impacts. These are likely to include
cdst, contract negotiations, and international agreements.
Alternatives:
No Action: A No Action alternative will be anaiyzed (Alternative 1) in the SPD
EIS. Implementation of the No Action alternative would mean that disposition would not
occur, and surplus weapons-usable plutonium, including pits, metals and oxides, would
remain in storage in accordance with the Storage and Disposition PEIS Record of

Decision.

Plufonium Disposition Alternatives: The SPD EIS will analyze alternatives for the
siting, construction and operation of the three. facilities at various candidate sites as
described in the Proposed Action. These facilities would be designed so that they could
collectively disposition surplus plutonium (existing and future) over their operating lives.
Although the exact quantity of plutonium that may be declared surplus over time is not
known, for purposes of analysis a nominal 50 tonnes of surplus plutonium will be used for
assessing the environmental impacts of plutonium disposition activities at the various
candidate sites. Under alternatives involving the "hybnd" (immobilization and MOX)
approach selected in the Storage and Disposition Record of Decision, the SPD EIS will

analvze the same distribution of surplus plutonium that was analyzed in the Storage and



Disposition PEIS, which is fabrication of pits and pure plutonium metal or oxide
(approximately 33 tonnes) into MOX fuel, and immobilization of the remaining non;pit
plutonium (approximétely 17 tonnes). The Record of Decision on the Storage and
Disposition PEIS states, "DOE will immobilize at least eight tonnes of currently declared
surplus plutonium materials that DOE has already determined are not suitable for use in
MOX fuel." Since the issuance of that decision, the Department has further determined
that a total of about 17 tonnes of surplus plutonium is not suitable for use in MOX fuel
without extensive processing. Thus, an alternative for fabricating all surplus plutonium
into MOX fuel will not be analyzed. However, converting the full 50 tonnes of surplus
plutonium into an immobilized form will be analyzed as a reasonable alternative.

Under each dispositio.n approach, DOE could in principle locate one, two, or all
three facilities at a candidate site. However, locating one facility at each of three sites
would mean conducting disposition activities at three widely separate}i locations around
the country. This would substantially increase transportation cost, unnecessarily increase
exposure of workers and the public, and increase transportation risks, without any
apparent compensating benefit. Therefore, the Department is proposing to consider only
alternatives that locate two or more facilities at one site, with thé possibility of one facility -
at a separate site. Further, certain cqmbinations of facilities and sites are not being
considered as reasonable alternatives, because they would also substantially increase
transportation cost, unnecessarily increase exposure to workers and the public, and

increase transportation risks. without any apparent compensating benefit.

)



Based on the above considerations and the candidate site selections in the Storage
and Disposition Record of Decision, the following alternatives have been developed in
addition to the No Action alternative. Table | summarizes the alternatives by site.
Alternatives 2 through 10 (see Table 1) would involve immobilization of approximately
17 tonnes of low purity (non-pit) plutonium, and fabrication of approximately 33 tonnes of
high punty plutonium (pits and plutonium metal) into MOX fuel. The differences among
alternatives 2 through 10 are the locations pf the proposed facilitieg. Alternatives 11 and
12 would im./o_lve immobilization of all 50 .onnes of plutonium ¢ cither Hal;lford or SRS.

The Department has identified existing facilities that can be modified for use in
plutb'nium disposition at various candidate sites. A summary of the existing and new
facilities (shown in the paréntheses in Table 1) to be used in the SPD EIS analyses is given
in Table 1, where FMEF is the Fuel and Matenals Examination Facility, FPF is the Fuel
Processing Facility, and DWPF is the Defense Waste Processing Facility.

Lead Test Assemblies: With respect to the MOX alternatives, the Department

would qualify MOX fuel forms for use in existing commercial reactors. DOE will analyze
two sub-alternatives for the fabrication of the lead test assemblies needed to qualify the
fuel. In one sub-alternative, the lead test assemblies would be fabricated in the United
States. Fabrication in the United States would involve constructing a pilot capability in
conjunction with the fuel fabrication facility. Therefore, the potential sites include the
candidate sites for the fuel fabrication facility (1 e . Hantord. INEEL, Pantex, and SRS).
The pilot capability could also be loclated n an é.\'isting small facilitv at the Los Alamos

National Laboratorv (LANL). The second alternative would be for fabrication in existing



European facilities; three potential fabrication sites exist (Belgium, France, and the United

'Kingdom) that would allow fabrication of the Lead Test Assemblies sooner than with any

facility under the United States aitemative.

TABLE 1

DISPOSITION ALTERNATIVES

ALTERNATIVE / SITE / DISPOSITION FACILITY
ALT. PIT MOX PLUTONIUM CONVERSION AMOUNTS OF
NO. DISASSEMBLY PLANT and IMMOBILIZATION PLUTONIUM
1 ‘No Action
2 Hanford Hanford Hanford 17t Immobilization /
(FMEF) (FMEF) (FMEF) 33t MOX
3 SRS SRS SRS 17t Immobilization /
(New) (New) (New, or Bidg 221F, and DWPF) | 33t MOX
4 Pantex Hanford Hanford 17t Immobilization /
(New) (FMEF) (FMEF) 33t MOX
5 Pantex SRS SRS 17¢ Immobilization /
(New) (New) (New, or Bldg 221F, and DWPF) | 33t MOX
6 . Hanford Hanford SRS 17t Immobilization /
(FMEF) (FMEF) (New, or Bldg 221F, and DWPF) | 33t MOX
7 INEEL INEEL SRS 17t Immobilization /
(FPF) (New) (New, or Bldg 221F, and DWPF) | 33t MOX
8 INEEL INEEL Hanford 17t Immobilization /
(FPF) (New) (FMEF) 33t MOX
9 Pantex Pantex SRS 17t Immobilization /
(New) (New) (New, or Bldg 221F, and DWPF) | 33t MOX
10 Pantex Pantex Hanford 17t Immobilization /
(New) (New) (FMER) 33t MOX
11 Hanford N/A Hanford 50t Immobilization /
(FMEF) (FMER) 0t MOX
12 SRS N/A SRS S0t Immobitization !
(New) (New. or Bldg 221F. and DWPF) | 0t MOX




Immobilization Technology: The Record of Decision on the Storage and Disposition

PEIS stated, "Because there are a number of technology varniations thaf could be used for
immobilization, DOE will also determine the specific immobilization technology based
upon the follow-on EIS..." (i.e., the SPD EIS). The. technologies to be considered.are
those identified as variants in the Storage and Disposition PEIS.

Preferred Alternative:

For immobilization, the Department prefers to use the "can-in-canister" technology
at the DWPF at SRS. Under the can-in-canister épproach, ce *s containing plutonium in
" glass or ceramic form would be placed in DWPF canisters, which would be filled with
borosilicate glass containing high-level waste.

Classified Information:

The Depaﬁment plans to prepare the SPD EIS as an unclassified document with a
classified appendix. The classified information in_ the SPD EIS will not be available for
public review. However, the classified information will be considered by DOE in reaching
a decision on the disposition of surplus plutonium. DOE will provide as much information
as possible in unclassiﬁec{ form to assist public understanding and comment.

Research and Development Activities:

The Department recently announced its intent to prepare two environmental
assessments (EAs) for proposed research and development activities that DOE would
conduct pror to completion of the SPD EIS and ROD. One EA will analyze the potential
environmental impacts of a proposed pit disassembly and conversion integrated systems

test at LANL . In addition, to further the purposes of NEPA, this EA will describe other

11



" research and development activities currently on-going at various sites, including work
related to immobilization and to MOX fuel fabrication. The other EA will be prepared for
the proposed shipment of séecial MOX fuel to Canada for an experiment involving the use
of United States and Russian -ﬁjel in a Canadian test reactor, for development of fuel for
the CANDU reactors. This EA wﬂl analyze the prior and future fabriéation and propoéed
shipment of the fuel pelle;s needed for the experiment.

Relationships with Other DOE NEPA Activities:

- In addition to the SPD EIS and the EAs discussed avove, the Department 1s
currently conducting NEPA reviews of other activities that have a potential relationship
with the SPD EIS. They include:

1. Waste Management Programmatic Environmental Impact Statement for Managing

Treatment, Storage and Disposal of Radioactive and Hazardous Waste (DOEJVEIS-

0200D) (Draft issued: September 22, 1995; 60 FR 49264).

2. Management of Certain Plutonium Residues and Scrub Alloy Stored at the Rocky

Flats Environmental Technology Site EIS (Notice of Intent to Prepare an

Environmental Impact Statement: November 19, 1996; 61 FR 58866).

Invitation to Comment:

DOE invites comments on the scope of this EIS from all interested parties,
including potentially affected Federal, State, and local agencies, and Indian tribes.
Comments can be provided by any of the means listed in the Address Section of this notice

and by providing oral and written comments at the scoping meetings.



The Department is requesting, by separate correspondence, that Federal agencies'-
desiring to be designated as cooperating agencies on the SPD EIS inforfn DOE by
July 18, 1997.

Scoping Meetings: Public scoping meetings will be held near each site that may be

affected by the proposed action. The interactive scoping meetings will provide the public
with the opportunity to present comments, ask questions, and discuss concerns regarding
plutonium disposition activities with DOE officials, and for the Department to receive oral
and written comments on the scope of the EIS. Written and oral comments will be given
equal weight in the scoping process. Input from the scoping meetings along with _
comments received by other means (phone, mail, fax, web-site) will be used by the
Department in refining the scope of the EIS. The locations and dates for these public
meetings are as shown below. All meetiﬁgs will consist of two sessions (1:00 pm to 4:00
pm and 6:00 pm to 9:00 pm).
Hanford Site:

July 1, 1997

Shilo Inn

50 Comstock

Richland, WA 99352

509-946-4661
Idaho National Engineering and Environmental Laboratory

June 10, 1997

Shilo Inn

780 Lindsay Boulevard

Idaho Fall, ID 83402
208-523-0088

1 - o o
Arms Control and Disarmament Agency. Department of Defense: Department of State. Environmental

Protecton Agenay S Nuclear Reobiion Commuasen
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Pantex Plant:

June 12, 1997

Radisson Inn Airport

7909 1-40 East at Lakeside
Amarillo, TX 79104
806-373-3303

Savannah River Site

June 19, 1997

North Augusta Community Center

495 Brookside Avenue

North Augusta, SC 29841

803-441-4290
Advanced registration for the public meetings is requested but not required. Please call
1-800-820-5134 and leave your name and the location of the meeting(s) you plan to
attend. This information will be used to determine the size and number of rooms needed

for the meeting.

Scoping Meeting Format:

The Department intends to hold a plenary session at the beginning of each scoping
meeting in which DOE officials will more fully explain the framework for the plutonium
disposition program, the proposed action, p.reliminary alternatives for accomplishing the
proposed action and public participation in the NEPA process. Following the plenary

session, the Department intends to discuss relevant issues in more detail, answer



questions, and receive comments. Each scoping meeting for the Surplus Plutonium

Disposition EIS will have two sessions, with each session lasting approximately three to

four hours.

Issued in Washington, DC this [ é day of May, 1997, for the United States

Department of Energy.

R

Peter N. Brush

Principal Deputy Assistant Secretary
Environment, Safety and Health



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.T. 20555-0001

July 11, 1997

Mr. J. David Nuiton, Director

NEPA Compliance and Qutreach
Office of Fissile Materials Disposition
U.S. Department of Energy
Washington, DC 20585

Dear Mr. Nulton:

This is in response to your May 19, 1997, letter regarding the preparation of an
Environmental Impact Statement for Surplus Plutonium Disposition (SPDEIS).

In your letter you requested the U.S. Nuclear Regulatory Commission {NRC} to comment on
several issues. The issues included the Notice of Intent (NOI) published in the Federal
Reqister of May 22, 1997; additional issues to the NOI; NRC’s jurisdiction by law on future
actions, such as the potential external regulation of DOE facilities; and NRC’s role in the
SPDEIS process.

With respect to the issues identified in the NOf and any additional issues, the NRC staff
has reviewed the NOI and does not have any comments at this time. The staff believes
that, to the extent that DOE anticipates that the surplus plutonium disposition activities will
be subject to NRC regulatory authority, the regulatory requirements that would apply to an
NRC licensed facility shouid be considered in the EIS process.

Addressing the issue related to the regulatory authority of NRC it is our understanding that
in the absence of legislative changes, NRC may not have authority to regulate the facilities
under consideration in the NOl. With regard to the MOX facility, we understand that DOE
plans to seek legislative changes to authorize NRC regulatory autho: "y for ih_ licensing of
such a facility.

In addition, your letter requested information concerning the extent to which NRC would
participate in the EIS process as a Cooperating Agency. The NRC staff will be seeking a
Commission decision on this matter and will advise you on the outcome of this review.

In the interim, pending Commission review, it is anticipated that any NRC resources
expended in relation to the SPDEIS process will be covered by the Reimbursable
Agreement entitled, "Technical Support for the Preparation and Review of Licensing and
Regulatory Compliance Documents.” To facilitate our ability to respond to DOE requests,
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Mr. J. David Nulton -2-

we suggest that task statements concerning NRC requested support be provided at the
earliest possible time. [t would be useful to schedule a meeting, in the near future, to
discuss anticipated DOE requests. We will be happy to make arrangements for the
meeting at your earliest convenience at NRC facilities.

Sincerely,

Theodore S. Sherr
Regulatory and International Safeguards Branch
Division of Fuel Cycle Safety
and Safesguards
Office of Nuclear Material Safety
and Safeguards



