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March 30, 1999

CharmanJames Duder stadt cdled the meeting to order a 10:40 am. and welcomed the members.
He asked for changes to the minutes; there being none, he asked for a motion to accept them; they were
accepted by consensus. He brought up the question of voting in absentiaand adopted the policy to restrict
voting to those who are present while encouraging those who are absent to submit commentsin writing.

Norton Haber man entered into the record a series of |etters and reviews.

William M agwood commented on the FY 2000 budget. The House passed the budget with some
changes from the DOE request. Highlights of the budget as it stands pending action by ajoint committee
include The NERI Program got small increasesin both the House and Senate versons as compared to FY
1999. The NEPO Program was gpproved by both housesat afunding level of $5million. A hidden success
in the budget is the Isotope Program, which got increases beyond what was asked for in both houses. The
Accelerator Transmutation of Waste (ATW) wasgiven $15 million by the Senate but nothing by the House,
$5 million was taken out of the Space Power Program by the House. Key developments in the future
include four mgor components (shown here with their current funding status and ultimate target funding):

< ATW $15 million from the Senate $55 million annualy
< Depleted UFg $30 million (including USEC-  $400 miillion for plants, $2-3 hillion
Converson trandferred funding) for the total program
< FFTF $30-40 million $200 million for shutdown; $230
million for restart
< NERI $20 million in the House; PCAST envisoned more than
$25 million in the Senate $100 million

As can be seen from these figures, amagjor component of future budgetswill be the conversion of depleted
UFs at plants constructed at Paducah and Portsmouth, spending $100 million per year until the plantsare
built. Themateria had beenreserved for the use of the U.S. Enrichment Corporation (USEC) until recently,
when USEC suspended AV LI S-technol ogy-devel opment activities.

Hesad that one NERI award wasto ahighly regarded principd investigator a the University of lllinois



for the study of alow-energy nuclear reaction. That award had been frozen pending review after public
comment from the Nuclear Control Ingtitute mistakenly identified the proposed work as*cold fuson.” The
subject matter of the proposa has eements of both nuclear research and basic science, leading to an
ambiguity of how it should be reviewed and by whom. From this experience has come theimpetus, in the
future, for reviewers to check more closely proposasthat cut across disciplinary boundaries.

John Her czegthen spoke about the Nuclear Energy Research Initiative (NERI) Program, the purpose
of which is to underwrite long-term research, serve as a birthing place for future programs, and foster
internationd collaboration. The areas of research being funded are proliferation-res stant reactors and fuel
technologies, new reactor designs, low-output reactors, new technologies for onsite and surface storage
of nuclear waste, advanced nuclear fuels, and fundamental nuclear science. Most projects that are funded
run three years at about $350,000 per year.

The gpplications have been received, peer and relevance reviews have been completed, the award
recommendations and award announcements have been made, and the grants and cooperative-agreement
awards are currently being processed. The current phase is going very dowly because collaborative
agreements mean that agreements have to be worked out with, say, Sx organizations per award. DOE
expectsto get al the monies out by Sept. 9, 1999.

A summary of the peer-review find rankings showed that the largest number of gpplications were
received inthefundamenta science category; next, with significantly fewer applications, camethe advanced
reactorsand fud cycles, and the other categorieswere clustered together with even fewer applicants. Some
proposals were regected because they went againgt Presidentid Directive PDD-13 on plutonium
proliferation or because they werein areas funded by other divisons of DOE. Comfort asked if the large
number of applications deemed unsatisfactory in the fundamental-science category werelargdly university
proposals. Herczeg said hedid not know who the submitterswere but knew that many of these gpplications
would have been better funded by other offices of DOE. Inthefuture, the areasthat will not be funded will
be better identified. This particular class of proposals was reviewed by DOE'’ s Office of Science; in the
future, NE will be moreinvolved in the overdl process.

Crandd| asked how they decided how much to spend on each category, and Herczeg said that the
number of proposals in each category was a mgjor determinant. Mtingwa asked why unsuccessful
proposers were not told they would not be funded at the preproposa level. Herczeg said there were 510
preproposals, and 200 of them were told they did not meet the criteria, but some of them entered
proposals, anyway. Socolow asked why the awards were not made so that one-third of them were one-
year grants, dlowing the funding of new projects next year. Herczeg said that the objective was to get as
many proposals funded as soon as possible with as many of those grants as possible going to universties.
Additiond funds are hoped for to fund new projects next year; dso, it is possible that some projects will
not get funded for their second and/or third years.

Till asked if mixed-oxide fuels (MOX) wereincluded in the presidentia directive and if there were any
MOX proposas. Herczeg answered that there are no MOX proposals funded. Magwood noted that they
judged that advanced reprocessing schemeswould not befunded and did not want to duplicatework being
funded elsawhere in DOE. Ahearne commented that PCAST, when it suggested such an initiative, was
trying to rekindle interest in nuclear engineering, particularly at universities, whichiscondgstent with 3-year
grants, aso, this program is trying to ensure that the work funded is of high qudity.



A breakdown of the nationa laboratories participation in the successful proposas showed that
Argonne National Laboratory (ANL) was involved in 10 successful proposals, Oak Ridge National
Laboratory (ORNL) in 5, Sandia Nationa Laboratories (SNL) in 6, Pacific Northwest Nationa
Laboratory (PNNL) in 6, Idaho Nationa Engineering and Environmental Laboratory (INEEL) in 5,
Brookhaven Nationa Laboratory (BNL) in 2, Los Alamos Nationa Laboratory (LANL) in 2, and
Lawrence Livermore Nationd Laboratory (LLNL) in 1. Thetota funding going to the nationa |aboratories
totals $8.4 million (after overhead charges).

A profile of the funding of industries showed that Westinghouse was involved with five successful
proposals, Generd Atomicsthree, ABB-Combustion Engineering two, and 12 other companiesoneapiece.
Tota firg-year funding for industry was $4.14 million. Six foreign entities are dso participating in the
program.

A summary of university funding showed Massachusetts Indtitute of Technology involved in eight
successful proposdals, Purdue in four; University of Cdiforniaat Berkeley, Pennsylvania State University,
Texas A&M University, Univerdity of Forida, and North Carolina State Universty in three; and 13 other
universities participating in 16 other successful proposds. In addition, four foreign universities participated
in successful gpplications. Thetotd firgt-year funding for universities was $4.99 million.

The 45 awardsinvolvetheissuance of 50 grantsand 39 interoffice work orders. Six awards have been
completed to date. Additiona awards are possible after budget reconciliations. One grant (the University
of Illinoislow-energy nuclear-reaction proposal) has been suspended pending a scientific peer review by
the Office of Science (SC).

Duderstadt asked if any effort would be made to track unsuccessful proposalsto seeif they get funded
elsawhere. Herczeg said no, but that NE would go back to the unsuccessful proposersthat wereidentified
as being potentidly fundable and would encourage them to upgrade their proposals and to resubmit them
next year. Klein asked if awards can be backdated to cover the portion of the academic year that precedes
the federal fiscd year. Herczeg said that was not possible; they would have to work at risk. Fertel asked
whether, giventhat SCwasinvolvedin reviewing some proposals, that would discouragethem from funding
some research themsalves. Herczeg noted that just the reverse wastrue; SC is now asking what research
they could fund. We have made great gains in cooperation withthat office. Miller asked if plans had been
drawn up for next year's award process, and Herczeg responded that NE has arough outline for $23 to
25 millionsin awards.

A break was declared at 12:07 p.m. At 12:28 p.m., Chairman Duderstadt introduced Gordon
Michaels to speak about the nuclear R& D capabilities of ORNL. That indtitution has 1500 scientistsand
engineers among 5000 staff members. Of its $600 million annua budget, 80% is devoted to DOE work,
and 20% iswork for others. It sits on 58 mi of land, and the buildings are worth $7 billion. Each year, it
hosts 3000 guest researchers, one-quarter of whom come from industry. One-fifth of its funding ($120
million) is for nuclear research on isotope/actinide processing, research reactors, light-water reactors
(LWR), advanced reactors, and radioi sotope power.

ORNL is DOE's lead laboratory for plutonium-disposition reactor technology and MOX-option
integration. Reactor-physics studies are characterizing the impact of weapons-grade plutonium as MOX
by validating physics codes, benchmarking against U.S. fud performance data, and sharing data with
OECD countries to cut costs. For the irradiation tests of weapons-grade LWR MOX, ORNL is
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responsible for test design and coordination and performing postirradiation examination. In its out-of-pile
cladding-fuel compatibility tests, ORNL hasfound that the mainissueisgalium, which attacksthe cladding.
Asthey were performing systems andyses, they noted the high costs involved in shipping the sample, so
they designed away to pack morefue into a shipment. In addition, ORNL isthe lead DOE laboratory for
the U.S/Russian effort on reactor-based plutonium disposition; some accomplishments are: modifying the
blanket of the Russian BN-600 reactor to burn rather than breed plutonium, developing MOX fuels for
CANDU reactorsto burn both Russan and U.S. weapons plutonium.

The High-Flux Isotope Reactor (HFIR) at ORNL supports both neutron-scattering research and
isotope production. It has solid support from SC and more neutron-scattering usersthan they can satify.
Socolow asked for a comparison between the HFIR and the FFTF, and Michagls said high flux vs high
fluence. Todreasasked what itslifetimewas, and Michagl ssaid 2035. Although ORNL hasadecades-long
hitory of developing low-power reactors for the Army, they did not bid on low-power reactors in the
NERI competition and are now chagrined that they did not. ORNL isaleader in the design, congtruction,
and operation of research reactorsand isnow on two industry-led teams bidding to design and build anew
Audtralian research reactor. ORNL has devel oped and patented a graphite foam manufacturing process
that produces amicrocdlular porousfoam that can be impregnated with nuclear fuel or other materidsand
that has athermd conductivity that is four times higher than that of copper. The laboratory is developing
the materids technology for a high-efficiency radioisotope power system for the converson of therma
energy to eectricity; this effort follows on more than two decades of development and production of
radioisotope power systems. It is conducting e evated-temperature and long-term mechanica -properties
testing in support of the Japan Atomic Power Company; with 44 cregp machines, the laboratory hasthe
most comprehensive creep and fatigue testing facilities in the world. ORNL is the Nuclear Regulatory
Commisson’'s(NRC' s) lead laboratory for reactor pressure vessel technology; 95% of the nuclear piping
and pressure vessal codes and standards come from ORNL. It conducts research to understand how
radiation aters the structure and properties of materids; for this, it uses three accelerators (the Triple lon
Fadility) that are funded by SC. It dso has the Hallifield Radioactive lon Beam Facility, the Oak Ridge
I sochronous Cyclotron, and (under congtruction) the Spallation Neutron Source (SNS). Two new materias
R& D activitiesareto befunded by the NERI Program: the devel opment of advanced burnable poisonsfor
LWR systems and flow locdization in strained irradiated materids.

Under EPRI and Westinghouse sponsorship, ORNL developed an application-specific integrated
circuit for reactor protection and control. With it, as the reactor system is upgraded, paralel changes are
madein the design of theintegrated circuit, and the whole circuit board is swapped out, reducing thetesting
needed to validate the upgraded control system. ORNL is pioneering equipment-diagnosticstechnologies,
for example, analyses of the current time waveform and the current frequency spectrum of a motor
operating a vave dlow one to tell where there is wear, if the motor is overhegating, or whether the vave
packing istoo tight. In September, they will deiver to Japan arobotic device for the automatic collection
and andysis of radiologic survey datafor floors.

InFY-99, the ORNL isotope program received $11.2 million in funding from NE' s | sotope Program
for radioisotope production in the HFIR; radioisotope processing in the Radioisotope Development
Laboratory (RDL); and Cf-252 production in the Radiochemica Engineering Development Center
(REDC), the most important of the seven hot-cell facilities at ORNL because of its ability to perform



agueous processing of irradiated targets. The REDC dso producestransuranium e ementsfor SC and DP.
The possibility of producing up to 5 kg per year of Pu-238 a the ATR, HFIR, and REDC is attractive
because the REDC has clean, empty cells in a modern, operating building. DOE has developed a safe-
gorage program for DOE’'s U-233 in response to the Defense Nuclear Facilities Safety Board's
recommendation 97-1. In anew activity that is modestly funded, ORNL isthe lead |aboratory to provide
technical support on DUF dispostion. The laboratory is in the midst of the Molten-Sat Reactor
Remediation Project. This involves an NE therma breeder reactor that the laboratory was told to shut
down within 8 hr; 25 years later, it developed a problem with the fud. To ded with this problem, the
laboratory is setting up a UF4-processing facility, which isfunded by EM. It dso has the Hedth Physics
Research Reactor, a pulsed reactor that is capable of restart.

ORNL operates two nuclear centers.
< The Nuclear Operations Anayss Center is supported by the NRC to perform and maintain event

andysis, smulation modding, engineering databases, technica standards, etc.
< TheRadiation Safety Information Computationa Center has been supported by NE, Nava Reactors,

DP, EM, and NRC for more than 20 years to distribute radiation-transport computer codes and

radiation-shidding data
Such infrastructure needs more attention from DOE.

Inresponseto thetermination of U.S. nuclear-energy R& D programsbetween 1990 and 1996, ORNL
has divergfied its sponsor base, grown new missions while retaining basic capabilities for energy R&D,
obtained new leadership roles, and achieved modestly growing funding.

Dudergtadt introduced Dale Klein to address infrastructure roadmapping. At the previous NERAC
mesting, the Infrastructure Roadmapping Subcommittee had discussed whether the FFTF should start an
El Sprocess. The Subcommittee pulled together anumber of issues(e.g., themissionsof, cost-effectiveness
of, and aternatives to the FFTF), and PNNL was given 90 days to come up with a program plan. The
document has been produced (and is now available on the World Wide Web at www.fftf.org), and Klein
introduced WilliamM adiatoreview itscontents. Madiasaid that PNNL had involved mgor organizations
from around the world and about 500 people to address the questions posed.

Madia noted that, at this juncture, a decision could be made to deactivate (put into safe storage, not
decontamination and decommissioning) the facility or undertake a 15-month (minimum) environmenta-
impact-statement (EIS) process that would result in arecord of decison (ROD) to deactivate the facility
or to operate it as an internationa nuclear-science and irradiation-services user facility until the end of its
usful lifetime. In the plan, these options were looked at from technicd, financid, and management
perspectives. Expressions of interest in participating as userswerereceived from Japan, Syncor, Siemens,
Iso-Tex, ANMS, Washington State University, and alarge number of other indtitutions. Theplan concludes
that thereisacompelling need and support for the restart of the FFTF and that DOE hasthe basisto move
forward with the EIS process.

This reactor would not be restarted only for indudtrid interests; rather, it must fulfill core federd
purposes or missions, which may besupplemented with private-sector interests and involvement. To that
end, DOE expects potentid private and public sponsorsto express seriousintentionsto financialy support
the FFTF. He turned the floor over to William M agwood to identify the corefederd purpose(s), which,
he thinks, make the restart of the FFTF aworthwhile endeavor.



Magwood reviewed the status of existing DOE reactors:
< TheFFTF hasoperated for 10 years and has arated power of 400 MW. Itslarge core volume (1034

liters) provides unique advantages. It is currently being held on standby at a cost of $40 million per

year.
< The ATR (Advanced Test Reactor) has operated for 31 years; it has arated power of 250 MW and

a core volume of 275 liters. It is currently being operated at a cost of $45 miillion per year. It isa

premier test facility for fuds and it makes isotopes. Its high-flux capacity needs to be maintained for

naval-reactor testing. It is* okay” for Pu-238 production (for space missions) but does not have much
capacity for additiond missons.

< TheHFR (High-Flux I sotope Reactor) has operated for 33 years; it hasarated power of 856 MW and
acore volume of 51 liters. It is currently being operated at a cost of $28 million per yesar. It is being
used for materid-irradiation studies, neutron science, and the production of isotopes. Its high-flux
capacity needs to be maintained for conducting neutron science, and it has very limited space for Pu-

238 production and offers limited growth possibilities for isotope production.
< TheHFBR (High-Hux Beam Reactor) has operated for 33 years; it hasarated power of 60 MW and

acore volume of 100 liters. It is currently being held on standby at a cost of $24 million per year. Itis

designed to be used for neutron science.
He summarized the overal Situation with the operating reectors as offering very little high-flux capacity and
very little capability for producing Pu-238. The reactivation of the FFTF would offer massvely more
cgpability for growth in space-systems testing, ATW experiments, and fusion irradiations. It would aso
provide unique opportunities to establish an internationa center for nuclear-technology cooperation and
to support long-term growth in the production of medica isotopes under funding provided by the private
sector.

The effectsof the decision on the NE budget were assessed: If the ROD called for restart, the FY 2000
costs would be $40 million, the trangtiond costs would be $229 million, and the subsequent annua
operating costs would be $55 million (partialy offset by user fees). If the record of decision called for
shutdown, the FY 2000 costs would be $40 million, the transitional costs would be $199 million, and the
subsequent annual operating costs would be $2 million (which would be tranferred to the EM budget).
If the facility were restarted, a revolving fund modded after the Isotope Revolving Fund would likey be
set up to take in annua appropriations and user fees and to make disbursements for operations and
invegmentsin new research. If the reactor were shut down, the nation would be unable to perform severa
tasks because the United States will never build another reactor with the cagpabilities of the FFTF.

John Ahearne asked therole of this Committee was given that Magwood has aready made up hismind
on the restart of the FFTF. Duderstadt said that the Advisory Committee is very independent. The
Secretary will havetofight alot of politica battlesto get thisfacility reopened. If hisprimary advisory group
sad that it should be shut down, that might well settle the issue.

Socolow asked, if $50 million were put into the FFTF, whether that money would be taken from some
other NE or DOE program. Magwood said that the money would not necessarily be taken away from any
other DOE office or other federa agency. DOE will have to prioritize its desred funding, but it will not
know how themoney will beadlocated or whereit will comefrom. To do science and technol ogy, you need
people and facilities. In the case of reactors, we are reaching the end of the line and will not have the



capability to do alot of the things that are consdered necessary.

Klein commented that NERAC has to decide whether there is enough information in the PNNL plan
for the Secretary to make a decision. Madia noted that an agency can “grow” its budget and thet thisis
donedl thetime.

Madia then returned to hissummary of the PNINL plan, calling attention to thefact that the FFTF offers
ahigh power level (100 to 400 MW); aflat flux profile; alarge irradiation volume; and alot of avallable
space, indrumentation, and configuraions. It can produce a high flux with the ability to vary widdy the
energy spectrum from fast through therma. The needs that the FFTF could fulfill include many with
substantial federal purposes:
basic science research,
fusion-energy research,
medica and industria isotope production,
transmutation of waste R& D,

R&D on thelife extenson and proliferation resistance of nuclear fuds, and

Pu-238 production for space energy sources.

Other needs to which it could respond include:

< materidsresearch,

< computer-chip hardening,

< gpace reactor technology development, and

<  sofety-sysem testing.

These needs are for exigting programs, NASA istaking about going to Marsin the next 20 years, and the
fud could be Pu-238. The question is not if the market for isotopes will grow but how fast isit going to
grow? He showed atable that listed some advantages and disadvantages of the FFTF in meeting each of
these needs.

Miller asked if it wasfair to say that FFTF would become haf production and haf user facility. Madia
responded that itsroleswould entall amix and that it would largely be auser facility to begin with. Hethen
introduced a series of vistors to comment on the internationa community’ sinterest in and commitment to
the FFTF.

Shinichi Kawarada, Director of the Nuclear Research and Technology Division of the Science and
Technology Agency of Japan, said that Japan’ spolicy and expectationsregarding the FFTF areto continue
to pursue an R&D program there. It would be an effective use of human resources. Japan is strongly
hopeful that the FFTF will be restarted if it is to be used for peaceful, not military, purposes. It would
further advance relations between the United States and Japan. Japanese researchers would use it for
testing materids for fusion engineering and many other uses. Japan would provide technicd and financid
support.

Kiyoto Aizawa, Executive Director of the Jgpan Nuclear Cycle (INC) Devel opment I ngtitute, noted
that they jointly operate a fast reactor, but the FFTF has severd advantages in its higher availability, its
ability to irradiate larger targets, and its capability to perform nondestructive testing in short periods. INC
has made a proposal to DOE to perform cooperative research with the FFTF. Two topics have dready
beenidentified. If the FFTF cannot be used, the research would be shifted to the Phoenix reactor, but that
fadlity is going to be closed in 2004. The Monju fast breeder reactor has been closed since 1995 when
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it experienced a sodium leak from asecondary loop. The DFBR (Demonstration Fast Breeder Reactor),
the full scale successor to Monju, currently being designed by the Japan Atomic Power Company (JAPC)
will not be avaladle until 2010, so other Japanese organizations will likely consder the FFTF for
cooperative ventures.

Alain L’Homme, Deputy Director of the Nuclear Reector Directorate of the Commissariat al’ Energie
Atomique (CEA), said that his organization strongly supports the restart of the FFTF. Fast neutrons are
very important for research because of their unique characterigtics. One area of research interest isin the
transmutation of nuclear waste. His agency is making astrong effort to restart the Phoenix reactor by 2000
and operae it until 2004, when it will reach the end of its design lifetime. They are working on building a
new facility in France to produce fast neutrons, but it will not be ready by 2004. The FFTF offers very
interesting possibilities for research, and the French government would participateinitsoperation if it were
restarted.

You-Hyun M oon, Science Counsdlor for the Embassy of the Republic of Korea, presented his
government’ s position on the FFTF, expressing the opinion that the FFTF isimportant to al nations with
nuclear programs. President Park has written a strong letter of support, proposing Korea' s leveraging
corporate support by participating in and funding long-term research at the FFTF. It istheir view thdt, in
the next decades, many countries, including the United States, will have to increase their production of
nuclear energy and that the United States should play aleading role in the support of R&D in that area.
Moreover, the United States is not the only country concerned about proliferation. Korea, Japan, and a
large number of other countries share those concerns and would like to see the FFTF restarted with
safeguards againgt proliferation in place.

Madia presented information with which to compare the FFTF with dternatives. The facility was
designed and operated for 10 years as a materids test and irradiation services facility, its core and
conditions are well characterized, and it has been maintained well since shutdown. Restart would require
about $84 million in upgrades plus staff and maintenance costsover about 4 years. Deactivation now would
take 6 years and cost $199 million. Restart would entail:

Standby/EIS (15 months) $55 million
Recovery (42 months) $229 million
Operation (first 20 years) $55 million per year
Operation (subsequent years) $61 million per year
Desctivation (7 years) $295 million

Ahearne asked about the effects of litigation on the EIS. Madia said litigation would likely extend the
duration of the EI'S period beyond the minimum 12 months. Socolow asked why the operating level was
gpecified as 100 to 400 MW. Madia said the power output would vary with the anticipated needs traded
off againg waste costsand fuel longevity; if you do notneed to run it at full power, you do not run it a full
power.
The key financid assumptions used in the economic assessment were:
< proprietary use of the facility would be on a full-cost-recovery basis plus a 4% assessment to offset
recovery Costs;
< thefacility would operate 34 years & 100 MW with a 75% availability;
< years 1 through 6, an exiting, ongte, mixed-oxide fuel would be used;



years 7 through 20, SNR-300 mixed-oxide fue would be used;

years 21 and beyond, a purchased, highly enriched uranium fuel would be used;

facility use by the private sector would ramp up during the first decade; and

the missions would stabilize at about 50/50, public and private.

These assumptions alowed the comparison of total annua costs for shutdown vs. restart for the next 6
years, during which the deactivation cost would exceed the standby/EI S cost thefirst year and then would
be sgnificantly less than the restart cogts in subsequent years.

Comfort noted that this analyss did not look at how each mission could be accomplished by other
means than the FFTF, and Madia replied that the task was overwhelming and acknowledged that this
portion of the plan is not developed fully. Ahearne asked Madiato point out the significance of 14-MeV
neutrons, and Madia said that fusion reactions produce 14-MeV neutrons, so they are necessary for doing
materids investigationsfor fusion reactors. Furthermore, areactor with afast spectrum (which hasahigher
fluence than athermd reactor of comparable power density) is much more useful and powerful than an
accelerator. Not even the SNS can produce the fluence (the flux over a specific period of time) that is
produced in afast reactor.

Madiawent on to point out that a business moded had been devel oped on the basis of the 10 years of
previous operations, had been benchmarked againgt existing user facilities, and had been validated by
independent reviews. Har old K aufold of the Wharton School of the University of Pennsylvaniawascaled
uponto relate hisreview of the methods of the business plan and the costs estimated for restart. The basic
guestion addressed by the business plan is: What isthe cost to the taxpayers of restarting this facility vs.
shutting it down? Those cd culaions are very sengtive to demand. Under some Situations, therestart would
produce revenues for the taxpayers, and in other Stuations it may produce a revenue loss. The
finance/science question is whether the outlays are worthwhile for the capabilities that may result. A
secondary question is: If we do fed that Congress may take this money from another program, would we
want to change our recommendation? He showed a graph of annua estimated revenues based on user
forecastsand expert-pane projectionswith confirmation from agenciesand companies. Themix of revenue
streams varied greatly between the 2005 to 2010 period and the 2010 to 2020 period, but both periods
indicated annua revenues of about $55 million ayear. He dso showed arestart life-cycle cost profile that
indicated thetiming and amountsof base-level funding, incrementd funding, private-sector user fees, public-
sector mission funding, and deactivation costs. It dso indicated that the available fuel supply would support
operation of the facility for the first 20 yearsbut that an additiona fud supply would haveto be tapped for
the remainder of the facility’ s lifetime.

Cranddl questioned a large number of the assumptions made in the financia andysis, especidly the
choice of discount rate. Kaufold responded that the growth rate of the market is based on the estimates
of experts in this market and that the 7% growth rate was the conservative value. This is not a mature
market, so thereisno way of telling what the market may do. Comfort asked if theincrementa funding was
not aready included in the base-level funding, and Kaufold said thet it was not. He said that the total cost
is$2.5billion and about haf of that isnonproductive costs. Comfort and Socol ow contended that in holding
the analysis of accrued costs at 2004, the calculated restart costs would be far less than the red costs that
could be accrued (extending beyond 2004). Fertel, who had been adding up the numbers presented
grgphicdly inthelife-cycle cost profile, said that theillustration was correct and that it correctly represented
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the numbers that had been cited but that it was visudly confusing.

Madia summed up his presentation by saying that NERAC should support going forward with an EIS
because
< the FFTF can fulfill aneed for nuclear science and irradiation service because of itsspecid attributes,
< sufficient programmatic and financid support had been expressed, and
< plansto manage the reactor are technicaly and fiscally sound.

Moreover, thereis clear internationa support for arestarted FFTF, the pharmaceutica industry says that
demand for radioisotopes will grow sgnificantly, and the five-lab report on climate change rdies heavily
on nuclear power to control globa warming.

A break was declared at 3:58 p.m., and the Committee was caled back to order at 4: 14 p.m. The
chairman opened the floor to public comment. Larry Haler, Mayor of Richland, Wash., said that the city
and those around Richland and the county in which it is located strongly support the restart of the FFTF.
He had resolutions of support from the state senate and house of representatives. He aso had a letter
sgned by two U.S. senators and five members of Congressto the Sec. of Energy urging the reopening of
the fadility. The governor supportsthe EIS process as afirst step in restart. The Mayor cited the curtailing
of research and clinical trestments because of the unavailability of isotopes. He dso noted that the FFTF
isthe youngest and most sophisticated reactor in the United States. He urged the Committee to vote to
proceed with the EI'S process for restarting the reactor.

Tom Clements of the Nuclear Control Institute in Washington, D.C., presented a letter to Sec.
Richardson, gating that it is atragedy to have spent o much money on the FFTF program and to have it
come to this, that no practica missons had beenidentified for the FFTF, and that the time to shut it down
was now. He asked that the FFTF be made an NRC-regulated facility and that the fuel and targets be
licensed. He stated that the German fuel would not be available for export and that it would be a change
of U.S. policy to import fuel from Germany’s abandoned Kalkar breeder reactor into the United States.
Using highly enriched uranium in the reactor would also go againgt U.S. nonproliferation policy.

Brad M or se of the Alliance for Nuclear Accountability said that the organization opposesthe restart
of the FFTF and recognizes that the plan put forward isa point of advocacy. He pointed out that the cost
for decommissioning and demoalition (D& D) was not included in the deactivation costs and thet thetimeline
of the EISwashighly optimistic. He noted that waste generation isagrave Stuation in Hanford and that one
report had the FFTF wastes going to the tank farm.

Charlotte Smith was scheduled to speak but was not present.

Duderstadt caled upon Dae Kleinto pull together the day’ s discussions, noting that Moniz has asked
for amotion from NERAC. He suggested that ayes vote be for an EISto be started and ano vote be for
the FFTF to be dismantled and decommissioned. Klein made such a motion and Sessoms seconded it.

Ahearne said that isotope production would cover 26 to 57% of the costs of operation after restart.
He noted that nucl ear-reactor life-extens on research drops out asamission. Hewondered if the shutdown
of the HFBR might be looked upon as apolitically expedient action and the restart of the FFTF asaquid
pro quo. He offered a series of observations:
< Atameeting of themgor nuclear-wegpon designers, he had asked if the FFTF was necessary to them,

and they said no.
< Thedirectors of the national laboratories have made no mention of breeder reectors in their planned
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missions nor has the adminigration indicated that it wishes to pursue that path of research.
< Theplan included no letter from NASA supporting the need for the FFTF.
< Theredart of the FFTF would dmost certainly compete with other reactors, such as the HFBR, for
funding and tasks.
< The federa government’srole is not to put competition in place to drive down the cost for nuclear
services.

< Thecommitmentsto startup include nothing from Materid s Disposition; the CEA and Koreaframetheir
responses in terms of their own programs; others come from respondents speaking as individuals;
fuson experiments might contribute $1 to 3 million per year (not a strong expression of support); one
pharmaceutica company expressed disbelief that the government could or would expend the large
amount of funds needed to set up amedica-isotope facility; and Duke Power’ sresponse (and others
responses) were expressions of interest in operating arestarted FFTF.

Fertel said that cost recovery isnot required of agovernment research program. If they are gearing this
to breeder-reactor requirements, then it is clearly outsde PDD-13. Cortez said that he did not see
breeder-reactor retart as an issue; the FFTF isatool that happens to have aliquid fuel, and the restart
would be worth the investment if it would significantly contribute to the rgjuvenation of nuclear research.

Socolow said that he was troubled by many things going on a this meeting. This meeting is about
optimizing the use of resources with an educationa component. He was uncomfortable recommending
something uncompetitively. Other dternatives should be looked at, such as opportunity costs. To take a
recommendationto Sec. Richardson without saying that thisisthe best choice out of, say, five possihilities,
isto shoat the credibility of this committee in the foot. He did not want to creete an attractive nuisance; if
a new adminigtration wishes to push breeder technology and further discredit nuclear energy, he did not
want them to reverse PDD-13 and convert the FFTF to a breeder. In his opinion, that would be awrong
turn.

Duderstadt said avariety of options had not been presented to this committee. The difficult job before
this committee is to make a decison about something with few or no aternatives. He took a pragmatic
view: Y ou advise on the matters brought to you.

Todreas said that Socolow's issues are interesting but that he was looking a nuclear-energy
development on the long term. The timing this committee is put in is difficult, but the key thing is that the
technology will never be able to grow into anything practical unless processes and materias can betested.
FFTF offers the opportunity to research fast reactors. Discounting the absol ute need for fud and materia
testing rules out many advances in nuclear technology.

Klein asked if there was enough information to go forward with the EIS to help obtain enough
information to make that final decision. Sessoms said that he had been a skeptic when hewent out to visit
the reactor. He congratulated the panel for constructing an argument that is helpful. The probability of
condructing a new facility for testing fuson-energy materidsis zero. The FFTF offers afacility that may
be suboptima for many tasks but is useful for dl.

Duderstadt asked Reba about the use of the FFTF for the production of radioi sotopes. Rebasaid that
his subcommittee had gone out there six days ago and found that the FFTF would have alimited capability
to produce research isotopes but a potentialy greater role in producing large quantities of commercid
isotopes. he said that, considering the costsinvolved in upgrading the facility, it might produce an economic
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loss. Fertdl asked if there were an aternative source to meet the demand. Rebareplied that the estimates
are al based on smple, linear extrapolations, but markets are chaotic. The need for thergpeutic isotopes
isreal and will grow. Miller put forward the opinion that the NERAC should write aletter to the Secretary
saying here are the (e.g.) seven things that ill need to be investigated and suggesting how the process
should proceed. Klein agreed but noted that that is not what the Committee has been asked to do by
Undersecretary Moniz. Miller observed that Moniz does not pay us. Duderstadt suggested that the
Committee could rephrase the proposd if it thought that it wasingppropriateinitsorigind form. Kleinsaid
that he thought Moniz had framed it this way because he thought the EIS is one way to bring out a lot of
these concerns.

Till said that if we are serious about developing another generation of reactors, we have to have
fadlitiesto build on. Comfort said that this action should not be looked upon aslong-range DOE planning,
which this Committee was not set up to do. The EIS process, on the other hand, may be an appropriate
wal to do such planning. University nuclear-engineering departments would like to see aresearch reactor
focused on educational needs. There are coststhat could go into the FFTF or could go into anew reactor.
One question iswhether thereisenough research to justify anew reactor. Todreas continued that, to attract
new people, you must have hands-on facilities, not just paper studies; you need more of a demondtration
thanatest reactor. Another reactor may be more accessible and useful to academic researchersthan afast-
flux reactor. Comfort asked if the FFTF would fulfill part of that goa, and Todreas said it certainly would.

Duderstadt said that the ultimate role of the FFTF isunknown. A lot of issues have been put beforethis
Committee; it should take sometime to consder these issues and commence acting on them early the next
day.

Magwood sad that he did not think the government would go into the isotope business but would
provide facilities for the private sector to use and pay for. Madia said that role was just like the
government’ srolein sdlling satdlite-launch facilities and services. One proposd that has been put forward
is from a company that would like to finance and operate such services for the radiopharmaceutica
industry.

Magwood pointed out that wastes had not been discussed. If an EIS was pursued, DOE would work
out an arrangement with the states on waste disposition as part of the EIS process. He asked Madia to
supply more information on the German fud that Clements had said would not be available for export.
Madiasaid that PNNL had gotten a commitment from the German government in the past few months
saying tha they would make the fud available and put up the funds to packageit.

Duderstadt adjourned the meeting at 5:37 p.m.

Friday, July 30, 1999

Chairman Duderstadt called the meeting to order at 8:14 am. Richard Reba introduced Stanley
Goldsmith to spesk on the therapeutic effects of radionuclides in the trestment of prostate cancer. He
reviewed theuse of 23! to treat thyroid cancer from which we have learned alot about organ exposure to
radioactivity, alowing the determination of an effective and tolerable dose for the trestment of thyroid
cancer with radioiodine,

Thediagnosisof prostate cancer hasincreased because of better detection. One-third of cancer deaths,

13



40,000 men ayear, die of the disease; and one in Sx develop invasve prostate cancer. The treatment is
complex, depending on how the diseased tissue metastasizes. No universd trestment exigts. Theremoval
of androgens is effective for a short time, but only for afew years. Other thergpeutic strategies are dso
effective for the short term. This disease often metastasizes to the bones, causing pain and disability. A
number of thergpies have been used to treat the pain and disability, including bone-seeking radionuclides
(3P, 89SR, 8°Re, 13gm, and '™MSn). But dl of these affect the bone marrow, resulting in anemia
Targeted radiotherapy is made possible by the rapid turnover of bone massin the location of the lesions.
Double-blind trids of #Sr showed a 1 out of 2 improvement in pain. In another study, three-fourths of the
patients responded to 8°Sr with significant decrease in pain. This treatment is used as alast resort; it may
be more effective againgt micrometastases. Early trestment should be investigated.

How doesit work? There appearsto be an antitumor effect produced by placement of theradioisotope
on the surface of the bone a the point of attachment of thetumor. Asaresult, high dosagesdo not lead to
larger effects, but they do lead to increased toxicity. Thisthergpy doesnot produce an extension of life, just
an increase in the qudlity of life.

We have 50 years of experience with radioiodine that could be amodd for the treatment of prostate
cancer [e.g., using other agents to drag the thergpeutic radioisotope to the desired treatment site (e.g., by
usng ligands, monoclond antibodies, or peptide ligands)]. So the medica research community needs to
have dependable access to the therapeutic radioisotopes at a reasonable cost.

Hereviewed current research that indicatestherapy strategiesthat might be effectivein treating prostate
cancer. It istoo soon to have results to report, but the hope is that radiotherapy can be used to treat the
disease, not just relieve the pain. Nine radionuclides are now being investigated as potentia therapeutic
agents. At this point, the research community needsto have achoice of potentidly therapeutic nuclides, to
determine the optimd energy emitted and haf-life, to find out what impurities contribute radiation to the
organ without beneficia effect, and to obtain areiable supply of these agents at a reasonable cost.

Richard Reba, chairman of the Subcommittee on I sotope Research and Production Planning, said this
research is an example of what his subcommittee has been examining. The purpose of that subcommittee
is to develop a 10-year plan to guide DOE on isotope research and production. DOE has five sites
involved in isotope production. The subcommittee addresses such questions as what isotopes are needed,
what quantitiesare needed, and whether privati zation should be pursued. A standardized questionnairewas
sent to the directors of al the radioisotope-source sites. On the basis of the responses, the subcommittee
tried to assess the condition of each site, itsrelationship to DOE, the priority of radioisotope production,
current production, capita investments, etc. Site vidits to the five DOE sites and two non-DOE dites are
in progress. The preliminary conclusons are that
< isotope programsshould focusonly on production and purification of research radioisotopesand stable
iSotopes;

DOE' s budget cannot support five Stes,

the facilities need to be consolidated,

DOE should support only those that would complement the available supply;

| sotope Programs, the Office of Science, and the NIH should encourage the medicd applications of
isotopes,

< phase-1trias of research radioisotopes should be sponsored at universities, and
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< commercid users should pay full production cods.

The subcommittee was assured by DOE that the stableisotope supply was of no concern for the next
5 years, but it should be monitored and the knowledge base preserved. | sotope Programs should privatize
as much of the production as possible but not to the degree of placing the supply a risk. Privatization
should be proactive, but well-defined, focused, and redlistic proposa's should be demanded.

An Advanced Nuclear Medicine Initiative should be indituted to foster the exploration of new
techniquesfor the manufacturing of isotopes, the optimization of production and processing techniques, the
support of academic inditutions, and the production of research radioisotopes. This initiative would be
guided by an | sotope Production Pandl that woul d salect theisotopes, guidethe production and purification,
support gpplication development, and perform evaluations of the production process.

The subcommittee made the following specific short-term recommendetions:
< |sotope Programs should focus on the production and purification of radioisotopesand stable/enriched
iSotopes;

DOE should begin consolidating its exigting isotope-production facilities;

irradiation services should be contracted from the private sector;

radioisotope production should be put out for competitive bids;

academic training should be increased before the existing knowledge baseislog;

the Advanced Nuclear Medicine Initiative should be implemented; and

adedicated 70-MeV cyclotron should be planned for radioisotope production.

The subcommittee made the following specific long-term recommendations.

isotope production and purification should be consolidated in asingle facility,

a70-MeV cyclotron should be constructed and operated solely for radioisotope production,

< anoff-the-shef-design reactor optimized for isotope production should be built and dedicated to that
task,

< dablelenriched isotope production should be limited,

< contingency planning should be carried out to guarantee an uninterrupted radioisotope supply, and

< long-term support should be provided for academic training.

Duderstadt reintroduced Dal e Klein, summarizing the previous day’ sdiscussons of the FFTF restart.
Klein circulated a newly crafted Proposed NERAC Resolution Regarding the Fast Flux Test Facility.
Todreas asked if the proposal could tie back into the PNNL (90-day) plan. Klein and Duderstadt said that
the plan was good, given the constraints under which it was developed, but further points needed to be
addressed and dlarifications made. Additional wording was introduced for the resolution to indicate that
further assessments need to supplement the PNNL plan. Also, astatement on DOE’ s sustaining of nuclear
R& D wasinserted. The need to couch this argument in terms of the total DOE budget rather than in just
the NE budget was noted. Long pointed out that a number of the community objections (e.g., waste
dispogtion) were not reflected in the proposa or were not stated strongly enough and should be stated
explictly even though they may betreated in the environmenta impact statement (EIS). Rebacalled for an
acknowledgment of the unique capabilities of the FFTF to dlow comparison to other dternatives in
pursuing the mission(s). Also, the Secretary should be derted to how restart would affect the rest of the
Department’ s budget.

Cochransaid that he viewed this document as acompromise, and he complimented the Subcommittee
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for producing such a fine document. However, he took a dightly different position; he was disgppointed
that the Department is consdering retarting a reactor with plutonium fuel, which would do consderable
damage to efforts to get the Russans out of the reprocessing business and plutonium production.

The amended resolution read as follows:

NERAC Resolution Regarding the Fast Flux Test Facility

Based upon the information provided by the Pacific Northwest National Laboratory (PNNL) on the
Fast Flux Test Facility (FFTF) to the Nuclear Energy Research Advisory Committee (NERAC) at its
July 29-30 1999 meeting, NERAC recommends that the Secretary proceed toward a record of
decison (ROD) concerning the FFTF and that the ROD specificaly include the following
consderations:

1. Long-term strategy in Nuclear Energy (NE). The restart of FFTF should be considered within the
context of along-term research, devel opment, and education strategy for NE. Weare hopeful that over
the next few months, NE can take significant first sepstoward the devel opment of along-term Strategy.

NERAC looksforward to assisting NE in thiseffort. NERAC believes that the broad objective of NE
should be to provide asolid base for implementing the necessary research and devel opment to sustain
the important uses of nuclear energy in the United States and worldwide. NERAC bdievesthat if a
clear case for FFTF restart emerges from such along-term strategic planning exercise, it will be more
likely to prevail in the Adminigiration, Congress, and the public. A decison to restart FFTF must be
made in the larger context of constrained choices.

2. Overdl DOE budget: NERAC recognizes that increased Nuclear Research, Development, and
Educationd programs are essentid to support the national nuclear energy programs. Further, NERAC
believes that the availability of research reactor facilities is essentia to a successful nuclear energy
program. However, absent an integrated plan to establish priorities for nuclear energy research,
development and education within the nation’'s overdl energy programs, and in light of the currently
constrained NE budget, NERAC cannot recommend increased expenditures on FFTF until the plan
is available and further clarification of questions identified below is provided as part of an ROD.

FFTF fud: NERAC understands thet there isfud on hand for six years of operation, at the intended,
reduced power level of 100 MW. NERAC further understandsthat for the follow-on years 7-20 after
FFTF restart, MOX fuel from Germany is expected to be made available and that subsequently,
enriched uranium fuel would be used. Thevdidity of these assumptionsand their consstency with U.S.
non-proliferation policy needs to be addressed.

The competitive market for medical isotopes: NERAC is persuaded that the demand for medical

isotopes for diagnostic and therapeutic purposes will continue to grow. The role of FFTF in this
competitive internationa market needs to be carefully and accurately assessed as part of the ROD.
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Plutonium-238 and NASA missions. The demand for Pu-238 for space programs use represents a
potentidly critica federal misson for NE. The actua demand and the role of FFTF in stisfying the
demand is an important component of the ROD. NASA and PNNL have not yet had the in-depth
discussions about NASA'’ s projected needs for Pu-238 power and the aternative routes to Pu-238
production available world-wide.

Missions: The specific missons identified by PNNL for FFTF should be further assessed, including a
discussion of dternatives and privatization of some or al of the missons. The risks of not addressng
the needs identified in the integrated program plan need to be assessed. An assessment should be
performed to ensure that sufficient funding and commitmentsexist to carry out the FFTF mission plan.

Cost Congderations: A cost and cost-effectiveness comparison of aternatives to FFTF, including
restart (upgrade) and decommissioning costs, should be assessed. The ROD should speak to the
impact of FFTF restart or shutdown on the generation of waste at FFTF, on other NE programs and
on the clean-up of the Hanford site.

It was adopted by avote of 19to 2. Thetwo opponentswere offered the opportunity to submit written
statements, elaborating on why they voted against the resolution, to be included in the record of this
meeting. A bresk was declared at 10:02 am.

The Committee was reconvened at 10:21 am. to hear areport by Niel Todreas on the activities of
the Operating Plant Subcommittee. He noted that the budgetary status of NEPO had a ready been covered
by Magwood and that DOE and EPRI were working on amemorandum of understanding (MOU) on how
they would cooperate, dthough the Subcommittee has not yet seen thisdraft MOU. A mgor focus of the
Subcommitteg’ s effort had been to line up its activities and respongibilities. It reviewed and amended the
NEPO Coordinating Committee' s charter and named an INPO staff member to the NEPO Coordinating
Committee. It clarified the objective of the NEPO Coordinating Committee to ensure that the R&D isin
accord with the PCAST recommendations. The NEPO Program is a point of overlap between the
Operating Plants Subcommittee and the Strategic Planning Subcommittee; Todreas noted that John
Ahearne would present a resolution concerning NEPO from the Strategic Planning Subcommittee.
Regarding the palicies governing NEPO, the Subcommittee determined the screening and prioritization
criteria to be used in project selection, recommended a two-step screening process for establishing
priorities among proposed projects, caled for carificaion of the “nationd criteria” and plans to further
address the issues of nationa criteriaand the appropriateness of DOE research funding.

Magwood asked if the Subcommittee would be coming back with asubstantive report on where DOE
should be going. Todreas said that there is only one policy issue before us; if other lower-levd criteria
present themsalves, the Subcommittee will comment on them, but it does not see a top-leve policy
recommendation.

The Committee then backtracked, and the floor was opened to comments and questions about Reba s
presentation. Comfort asked if the recommendation to unify isotope-production had ramifications for the
FFTF. Rebasad that the driving force for that recommendation wasthat it did not seem to make senseto
have production facilities at both Sandiaand Los Alamaos, 80 miles apart. What was presented lacked the
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rationae behind the recommendations; the Subcommittee will provide the whats and whysin the next few
months.

Sessoms commented that, if you close down a process line, the money goes away. Magwood noted
that the | sotope Program operates through arevolving fund with limited restrictions, so those funds can be
invested e sewhere when afacility is shut down (as was done with the cautrons in Oak Ridge).

Dudergtadt introduced John Ahear ne to present the report of the Strategic Planning Subcommittee.
Ahearne brought up the question of depleted uranium. Magwood commented that this was the legacy of
the uranium-separation process. Ahearne noted that other problemslike this have been transferred to EM
and questioned why NE has to spend time, effort, and budget dedling with this problem. Where this
program really belongs should be considered and perhaps a recommendation made to the Secretary.

Ahearne noted that the draft report of the Strategic Planning Subcommittee has not incorporated
Comfort’scomments, and two members have not yet madetheir contributions. Thisreport isthe beginning
of aprocessto understand what isgoing onin U.S. nuclear R&D. The focus of the report ison Moniz's
and Magwood' s requests for information to back up the FY 2001 budget-devel opment process.

In its discussons, the Subcommittee concluded that NE has four mgor misson aress.

1. Tomaintain the necessary nationd laboratory and university nuclear infrastructure;

2. To support the education system in the areas related to nuclear technology;

3. To sarve asthe federdly responsible agent for nuclear power; and

4. Other nuclear missions, such as medica isotopes and space power.

The Subcommittee supports the FY -2000 programs. It is aso thinking through the current and potential
NE rolesin the following topics:

Nuclear energy

Nuclear infrastructure (reactors, hot cells, and accelerators)

Nuclear R&D

Beneficid use of radiation (medicd, industrid, agricultura, space, and research)

Civilian low-leve waste disposal

Basic nuclear research (physics and chemistry)

DOE nuclear waste cleanup

Nuclear wegpons

Nuclear nonproliferation

Fissle materid disposition

Naval reactors

Civilian spent nuclear fuel and transuranic waste disposal

It considered, without reaching any conclusions, whether to recommend a redistribution of nuclear-
technol ogy-related activitieswithin DOE. At thistime, the Subcommitteeis not proposing specific rolesfor
NE and will continue to explore this issue. It aso discussed three other DOE programs, again without
reaching unanimity on a set of recommendations. In regard to the accelerator transmutation of waste
(ATW) program, amgor effort is coming to completion to develop a roadmap. Two views exist in the
Subcommittee: (1) An ATW program does not merit support. (2) Without examining the detalls of this
roadmap, itisnot possible to make any recommendations. Inregard to the High-Temperature Gas Reactor
(HTGR), a congressondly mandated program is funding an effort in Russa, which is overseen by the
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Office of Nonproliferation and Nationa Security (NN). While not al Subcommittee members support this
program, al members believe that, if the program is continued, it would be more appropriately managed
by NE. In regard to radiation effects, another congressionally mandated program funds OSEM research
on the biologica effects of low doses and dose rates. Given the possible importance to severad DOE
programs, credibility would be improved were this program under the auspices of the Nationd Indtitutes
of Hedlth. The Subcommittee will consder some of theseissues asit formulates recommendationsfor the
FY-2002 budget process.

Sessoms asked if it was dl right to suggest that NIH take on responsibilities. Magwood said that the
radiation-effectseffort isan SC program. Thisrecommendation can be made, but NE will not havethefina
say. Ahearne then put forward the recommendations of the Subcommitteein theform of aresolutionto be
adopted by the Committee:

Resolution of the Strategic Planning Subcommittee

Whereas. Ashas been pointed out by many studies, including the 1997 PCAST study onfederd R&D,
the DOE should support aportfolio of energy suppliesthat must include nuclear energy, as recognized
in the 1998 DOE Comprehensive Energy Strategy;

Whereas. NE has the missons of maintaining the necessary nationd laboratory and university nuclear
infrastructure, supporting the education system in the areas related to nuclear technology, serving as
the federaly responsible agent for nuclear power, and overseeing other nuclear tasks, such as the
production of medical isotopes and the development of space power;

Whereas. The best way to ensure the needed future supply of nuclear-technology knowledge is to
support university students and faculty and national -laboratory researchers, and the NERI programis
an essentid dement to accomplish thismission;

Whereas: DOE has been directly responsible for many nuclear-related facilities (including hot cdls,
research reactors, and test facilities) and has had an important role in supporting university facilities,

many of which are aging;

Whereas: If nuclear power is going to be retained as an option for future energy supply, if alarge
number of the current reactorsisto continue to operate wdl into the next century, and if other nuclear
technologies are to continue or grow, nuclear science and engineering students must be graduated,
graduate students and faculty in nuclear science and engineering must be supported, and appropriate
fadilities must be maintained;

Whereas. The 1997 PCAST report recommended that “ DOE work with its |aboratories and

the utility industry to develop the specifics of an R&D program to address the problems that may
prevent continued operation of current [nuclear power] plants and to fund such a program at $10
million per year, to be matched by industry,” for which DOE proposed the Nuclear Energy Plant
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Optimization (NEPO) Program;

And whereas. Given the continued reliance on nuclear power and theincreasing concern about the use
of fossl fuds, it only would be prudent for the U.S. government to support R&D that improves the
efficiency and reiability of exising nudear plants,

It is recommended that

1.

0.

The dual-track peer-review process (i.e., review of proposas for scientific merit by quaified
researchers followed by review of relevance to NE by DOE personndl) be continued to maintain
the integrity of the NERI program;

DOE ask and Congress fund the NERI program at the level of $40 millionin FY 2001, to support
mortgages while continuing to enhance this program and that an additional $10millionin FY 2001
be requested for the NERI program specifically focused on international R& D, as recommended
inthe 1999 PCAST International R& D report;

A review be conducted that would consider the needs of al DOE organizations and would (1)
determine the condition and capabilities of dl hot cells, research reactors, and test facilities
supported by the DOE and of those foreign facilities that reasonably could be used to meet U.S.
needs and (2) with the strategic plan reach conclusions as to which DOE facilities should be
upgraded, what new facilities are needed, and which facilities should be closed;

The DOE-NE University Research Support Program in FY 2001 be expanded to an annual
funding level of $20 million with the additional funds used to expand the graduate research
program;

DOE request and Congress fund the PCAST-recommended $10 million per year for the NEPO
program;

The proposed FY-2000 programs be supported for continuation into FY 2001,

A review be conducted of the condition of the university reactors and of their usein teaching and
faculty research, reaching conclusions regarding how many need to be upgraded and how many
should be supported, following this review with recommendations on the related DOE budget;

A review be conducted of (1) the number of people are being funded for nuclear-energy-related
work at national laboratories [either by DOE or other sources, including Laboratory-Directed
Research and Development Program (LDRD) funds] and (2) what their areas of expertissareand
the NE strategic plan be used to reach conclusions about whether any changes should be made,
such as increasing funding for the labs, mantaining the current funding and work loads, or
consolidating the work at fewer |aboratories,

NE provide enough support to one or morelead labsto serve asthetechnica repositoriesand the
critical evaluators of NE-funded work; and

10. A review be conducted to determinethelong-term need in the United Statesfor (1) nuclear science

and engineering educationa infrastructure to serve new graduates and graduate-level degreed
people and (2) the number of departments required to support these needs, including whether the
current scholarship/fellowship programs are adequate to provide the number and qudity of
graduates who will be needed by industry, the nationd |aboratories, and government.
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Sessoms seconded the motion to adopt these recommendations.

Remke asked if there was any plan to guide the recommendations, and Ahearne responded that
producing such aplan isin the Subcommittee’ s charter and that such aplan will be devel oped. Duderstadt
suggested that DOE might be able to use an expert committee and staff to pull together such a plan.
Magwood said that NE expects to have such a plan next year. Duderstadt said he sensed a more urgent
need for such a plan because it would undergird any FFTF decision; he thought (1) an amendment was
needed to state that such aplan should be devel oped within ayear and (2) something beyond the NERAC
sructure is needed and should be launched as soon as possible. Comfort asked, if this Subcommittee is
expanded with an expert body, what the respons bility of NERAC would be. Duderstadt saidthat NERAC
should be responsible for reviewing and commenting on the plan of the group; the group could report to
NE or NERAC. Magwood suggested asking the staff to put together a proposd in the next few weeks.
Ahearne noted that other fields have large communities that have been working together along time, but
that is not the case in nuclear energy; this group could go a long way to overcome this shortcoming.
Magwood conceded that nuclear energy does have ardatively fractured congtituency, but therearelines
of communication.

Cortezraised themgor infrastructure question of university reactors. Duderstadt commented that there
may be a more cregative way to use DOE moniesto support academic needs. Ahearne said that the report
noted that DOE has supported reactors at many universities. The number of such reactors has been
dedlining, not totally associated with the closing or merging of nuclear-engineering departments. Many
reactors are being maintained by providing commercid services unrdated to their university missons. The
report recommended that a review be conducted of (1) the conditions of these university reactorsand (2)
their usein teaching and faculty research. Furthermore, conclusions should be reached about how many
need to be upgraded and how many should be alowed to be closed; the find decison would, of course,
be up to theindividud university. Recommendations then should be made asto what should betherelated
DOE budget.

Magwood said that NE hashad discussionswith universtiesand will probably go forward witha“blue-
ribbon” panel under somebody’ s [unspecified] auspices to assess the needs, capabilities, and possible
dispogitionof each university reactor. Such an assessment might be done by the Nationa Research Council
or NERAC. DOE needs alist of universty reactors that the nation must maintain. Duderstadt noted that
univergties do not dways want to maintain these reactors, but if DOE gave a samp of gpprova (and
money) for their continuation, university administrationswoul d appreciatethat guidance. Ahearnenoted that
itisthe universitiesthat provide the talent that al owsthe national laboratoriesto operate and said that DOE
needs to support the universties to support the whole discipline.

Todreas noted that alot of research programs have been created and asked why these programs have
not satisfied the need for support of the academic community. Students need to be primed for 6 to 12
months and then trangtioned into the research. To sugtain ateaching assstantship, you need enroliment in
undergraduate programs. Only $800,000 is available for fellowships across the country. Thisvaueistoo
low.

Rios said that we have forced the nationd laboratoriesinto anumber of things that maybe they should
not be doing; and in abroader view, this carries over to DOE. He did not think that the mission has been
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properly defined; perhaps it should be limited to the support of nuclear power.

Ahearne sad that the Subcommittee disagreed about whether the nationa laboratories and the
universties should be reviewed separately in the grant-review process. Duderstadt noted there is no
mechanismfor DP or DOD to channel funds into these areas. This broader mission for NE is dictated by
the broader misson of DOE. Ahearne summed up that NE has a role because there is not anyone ese.
Croff said that the nationa labs and the universitiesaretightly intertwined, and it may betimeto rethink the
operation of user fadlities and to see if there is a better way to run those facilities in a tightly integrated
manner. Duderstadt said that any nuclear-engineering departments that merge with other departmentswill,
in 10 years, have no nuclear-engineering faculty left. Cochran noted that NE grew out of the Advanced
Reactor Program, whose purpose was to develop a nuclear industry, and it was very successful in that.
Now NE is on the periphery of the nuclear community, caught in apolitica fight between those who want
to get out of nuclear energy and those who want to develop nuclear energy. To go forward, NE needs
funding to support that effort. Todreas said that the most important task isto put the mission of supporting
education on the agenda; that has not been the casefor severd years. Industry itself cannot do thejob; NE
can do it by adopting the mission and debating it.

The vote was caled on the resolution of the Subcommittee. Cochran moved to update the
recommendations assuggested by the chairman. Cortez seconded. Theamendment and theresolutionwere
adopted unanimoudly.

Haberman asked for public comments. There being none, the meeting was adjourned at 11:56 am.

kkkk*k

The following communication was entered into the record by Haberman at the request of the submitter:

Dear Dr. Haberman:

| am writing to express my strong opposition to any restart of Hanford' s FFTF reactor. Since moving
to Portland, Oregon two years ago, | have followed the numerousissues surrounding the Hanford site with
great concern. | believe that the Hanford waste legacy is more than an acute regiona problem -- it is
nationd disaster deserving of every possible effort at remediation.

| applaud the Department of Energy’ sefforts at addressing the problemsat Hanford. At thesametime,
| am concerned that arestart of the FFTF will underminethese efforts substantidly. Along with producing
anew waste stream, at a Ste where any new waste burden compounds an aready drastic problem, an
FFTF restart violates avery important symbolic threshold. By introducing another production mission, this
action would undercut the Department’s commitment to an undistracted, uncompromised cleanup of
Hanford. That cleanup isthe stated DOE mission at Hanford, as it should and must be. | urge you not to
waver in your support of this commitment to the public interest.

Thank you for your attention to these comments, and best wishes,

William J Kinsdla

Assigtant Professor, Department of Communication
Lewisand Clark College
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Portland, OR 97219
503 768-7619 office
503 768-7620 fax
kinsdla@lclark.edu
www.lclark.edu
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Minutes respectfully submitted by
Frederick M. O'Hara, Jr.
NERAC Recording Secretary
Sept. 1, 1999
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