








Could an FFTF management n  lel be developed to
sati. ' public/private user interests?

The management approach outlined in this plan provides
assurance that an organizational structure and set of opera-
tional relationships can be es lished that will ensure the
safe .d efficient operation of the FFTF. This conclusion is
based on the benchmarking «  he user facility operating
model with other comparabl cilities, as well as on exten-
sive  scussions with public and private users.
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that analyses be performed as to whether the facility should
play a role in supporting various national nuclear science
and technology needs. In support of the DOE’s decision-
making process, the NERAC completed work on the initial
phase of its Nuclear Science and Technology Infrastructure
Roadmap (NERAC 1999).  his roadmap, including an
evaluation of the FFTF, assessed the DOE’s existing and
planned nuclear research infrastructure and compared it
to the nation’s requirements for the next 20 years. In
April 1999, based on technical reviews (see reports at
http://www.ne.doe.gov/nerac) and public deliberations,®
the NERAC recommended to the Secretary that the DOE
initiate the preparation of an EIS for the restart of the
FFTF. The NERAC s report is available at the DOE-NE
website (http://www.ne.doe.gov).

The FFTF has the potential to
become the world’s premier ni -lear
materials testing, isotope production,
and plutonium fuels research facility.

Of the 20 NERAC members who were present and voted,
11 recommended conducting an EIS as a first step toward
restarting the FFTF, 1 recommended shutting down the
facility, and 8 indicated that they needed more informa-
tion to support a decision. Given the investment required
to go forward with the EIS process, and the uncertainty
on the part of some NERAC members, the Secretary
requested this scoping plan e developed to meet this
informational need.

On May 4, 1999, Secretary ichardson announced that
the DOE would initiate a two-phased process Hir finaliz-
ing the path forward for the FFTF. In the first phase the
Secretary asked the Pacific Northwest National Laboratory
(PN} ) to complete a 90-day study that would resolve
the outstanding informational needs (http://home.doe.gov/
news/releases99/maypr/maypr.htm). The study results were
to be documented in a program scoping plan for the FFTF.
The second phase would be the Secretary’s decision to
either proceed with the EIS, given a compelling argument

*Public meeting, Washington, D.C , March 31, 1999
{Operated for the DOE since 1965 by Battelle Memorial Institute
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weapons plutonium in 19.4 years, well within the
25-year criterion of the Surplus Plutonium Disposition
EIS (USDOE 1996b). A readily available backup
provides the DOE with flexibility in planning and
encourages competitive pricing by commercial
users, who might otherwise feel that the government
has no other reasonable option. In addition, the
availability of this con mption mechanism could
prove valuable to the U ited States in the future.
For example, further disarmament agreements
with Russia (e.g., the Strategic Arms Reduction
Treaty, START III) may lead to the need to destroy
more plutonium than has yet been declared excess.

The FFTF can suyj
concerns, but that role is hig
menting existing Department  orograms, most specifically
in Materials Disposition (M ; (b) obtaining international
agreements for coordinated approaches; (c) developing,
funding, and successfully implementing the research pro-
grams necessary to provide the technology that ensures
safe and efficient fuels utilization; and (d) utilizing the
existing Los Alamos National Laboratory (LANL), Idaho
National Engineering and Environmental Laboratory
(INEEL), Savannah River Site (SRS), and Oak Ridge Na-
tional Laboratory (ORNL) experimental, fabrication, and
processing capabilities. Such a program is a long-term as-
piration for both the DOE and the FFTF. Should the DOE
make a decision to go forward with the EIS process for the
FFTF based on the other mission needs defined in this
Plan, a program mission for n-proliferation technology
support would be developed as part of the EIS to address
mission needs such as those  scribed in this section.

»rt a program to reduce proliferation
y dependent on (a) comple-

The FFTF has the demonstrated
capability to perf ‘m extensive
fue ;5 and materials testing.

2.2.1.4 Materials Testing

Rese chers from many different countries have used the
nuclear materials testing and fuels research capabilities
of the FFTF (see Appendix A.2). In particular, the FFTF
has the demonstrated capability to perform extensive fuels
and materials testing relate to high-burnup fuels. The
attractiveness of using the FFTF for materials testing is
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univ: ity research reactors has evolved from the study
of basic reactor physics and nuclear engineering to more
dive fied programs involving reactor use in basic and
applied research as well as technological studies encom-
passing many disciplines.

There are currently 26 universities operating a total of
28 reactors in 21 states. The 10-megawatt University of
Missouri-Columbia Resear  Reactor Center (MURR)®
1s the most intense neutron source of those university
research reactors. MURR is an excellent facility for
research, education, and isotope production, and is cited
by n 1y radiopharmaceutical companies as the model.
No other university test reactor has a production capat ty
comparable to MURR. But even for MURR, as noted in
the r from one of the radiopharmaceutical companies
surveyed, the demand for isc  pes “...will soon outgrow
the capacity of our current arrangement with MURR.”
The potential overlap in so1 : aspects of isotope produc-
tion between MURR and the FFTF includes production of
rhenium-186, rhenium-188, ¢ narium-153, holmium-166,
and lutetium-177. A recent Institute of Medicine report
(Institute of Medicine 1995) implied that competition from
the FFTF would have a detrimental financial impact on
the ability of MURR to survive as a research and produc-
tion facility. It is not the pur  se of the FFTF to compete
with MURR in production « these important isotopes.
However, both facilities recognize that MURR will not be
able to produce rhenium isotopes and other medical isotopes
in the quantity needed fort  supply of FDA-approved
radiopharmaceuticals. Market projections indicate the
need for both MURR and the FFTF (quantity and backup).

To strengthen the scientific 1d technical relationship
between PNNL scientists and MURR, and to ensure the
continued viability of MURR, discussions have been
held with MURR scientists and university administrators
on areas of joint collaboration. Areas of discussion for
strengthening MURR operations include mechanisms to
encourage direct DOE support for MURR operations,
research, educational programs, and isotope production,
joint MURR-PNNL radiochemistry and radiopharmaceu-
tical research; collaborative t zet preparation activities,
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3.1.1 Business Model

The following business model successfully integrates the
DOE requirements and the us  needs in a manner similar
to other DOE user facilities, and addresses all | ases of
the facility life cycle.

There are two key factors in evaluating FFTF use:

+ identifying the future users of the facility and their
objectives

* describing the overall business model for integrating
these requests into an effective and efficient use of
the FFTF.

Following is a iption of the! in  model envis-
ioned for the FFTE. The model integrates potential uses
(and users) of the FFTF and the guiding principles and
assumptions by which these activities will be incorpo-
rated into the overall FFTF mission. In addition, the
business model describes the projected life-cycle cash
flow (costs, revenues) associated with various FFTF
users and missions.

The FFTF business model has been developed using the
guidelines provided in DOE Order 2110.1A, “Pricing of
Department Materi: . and Services” (USDOE 1992). The
model has been benchmarked against business models
currently in place at other DOE reactor sites®. ~ @ model
assumptions have been reviewed and agreed to by the
DOE ( ief Financial Officer’s office (in meetings on
June 15, 1999 and June 23, 1999), and the full model has
undergone an independent third-party review® to ensure that
the details and assumptions within the model are consistent
and display sound business and financial fundamentals
and practices.

The business model is focused on the re-introduction of
the FFTF into DOE’s long-term nuclear infrastructure as
a National User Facility for the continued adv icement
of nuclear science and provision of irradiation services.
Therefore, the business model assumes that the FFTF 1s
operated under a DOE Management and Operations
(M&O) contract subject to DOE Orders and Regulations
(see Section 4.1.3).
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the companies had to qualify their growth projections
(exce] one?), stating that growth has occurred and will
contin  to do so, but only wi areliable, consistent, and
cost-effective supply®!. Likewise the respondents were
unanimous in their conclusion that the existing supply
either is, or will be, inadequate in the near future, that

market shares ¢
produced prim:

Beyond 2020,
expected to grc
rate. If large 1

overall size of |
tion increases ¢
will work clos
potential of pri

reliable sources of high-quality (high-specific-activity®)
isotopes are needed, and that 1 :lack of supply hinders
their research."” Many companies expressed an interest in
partnering with PNNL in planning for future production.i
Nearly all stated that facilities such as the FFTF shou] be
used to ensure the production of current clinical and prom-
ising research isotopes.*™

Public Sector

The revenue r¢
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non-proprietary
topes for gover
products are no
and are therefo
enues beyond t|

iese tables are calculated
ind for individual

The revenue values shown ir
on a conservative basis. The overall ¢
1sotopes is kept constant throughout both time periods at
the projected U.S. demand lev: for 2005. The current
estimates of market growth rate for these isotopes have
been previously estimated at 7% to 14% per year. The
projected market share is estimated on the assumption
that increased market share will occur over time as factors
such as reliability, quality, anc Hsts are established within
the me cal/industrial community. In specific cases larger

International s
public-sector ac
plan. The Unr

“‘We anticipate annual growth rates of more than 20% per year for TheraSeed® paliadium-103
Raymond W. Ruddon, M D., Corporate Director Science and Technology, Johnson & Johnson
“The growth of therapeutic isotopes depends upon the availability of cost effective isotopes
in therapeutics by continue fundamental research in target methodology, processing chemistry
tories and academic institutions. Industry does not have the facility or expertise to conduct thi
dent, Life Sciences Enterprise, Dupont Pharmaceuticals Company

' We anticipate that radioisotope consumption will continue to increase, but sales will ultimate
reasonableness of cost and federal approval of new radioisotope products,” Robert M Sharkey
Center.

&The standard iodine-131 from Can:  is mostly stable (non-radioactive) iodine 127, and the:
ing sites on the targeting protein that we need for radioactive iodine-131,” Eugene A Woltering
University Medical Center

* “Unfortunately, our research has been severely hampered over the years because the governn
duction program ...We have had difficulty sustaining some of our research efforts because of a
Sharkey, Director Clinical Research, Garden State Cancer Center, July 5, 1999.

™Inthe e of our company, we are facing a watershed period in that our existing facilities ar
space in  : near future Hanford is a possibility for our expansion and an isotope program at
Hendrickson, President, Isotope Production Laboratories, June 30, 1999

" ABC Laboratories is interested in an alliance with PNNL-FFTF... We believe we will soon o
MURR - but this does provide a useful model of how PNL and ABC could work together,” Ja
“*Hence it is critical to have an additional supply of radionuclides for the medical field. An ex
the reactor produced nuclides which are used for restenosis prevention and in several cases, pr
or more importantly, in quality measured by both specific activity and impurities It is therefo
sure adequate supplies for medical uses,” Michael R Henson, Chairman and CEO, Radiance }
"The possibility of the reactivation of FFTF with provisions for both facilities for the producti
volume for production of long-lived radioisotopes is both interesting and exciting. Failure tor
resource " J L Shepherd, President, JL Shepherd & Associates

™ Given :limited availability of reactors of high flux in the United States, making FFTF ava
be important to the support of promising targeted radiotherapies for cancer and other diseases,’
the Scientific Advisory Board, NeoRx Corporation
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such a transfer will be to ensure that the FFTF restart
and operation does not divert focus away from
Hanford cleanup.

» PNNL would be the sponsoring DOE laboratory for
FFTF operation and use.

* PNNL would competitively subcontract with a
technically competent and experienced reactor plant
operations contractor to conduct FFTF plant restart
and operation under DOE/PNNL direction and
oversight.

» PNNL would, to the greatest degree possible,
privatize business opei ions activities associated
with private sector products and services, including
target/test pr _ iration and processing (see letters in
Appendix A.1 - Private Companies).

4.1.3.2 Functions

The Battelle Memorial Institute (see letter from the
Battelle Chief Executive Officer in Appendix A.1 - Oper-
ating Contractors), through its operation of PNNL for the
Department of Energy, commits to restart the FFTF as a
user facility to provide nuclear research and irradiation
services supporting the nation’s scientific, engineering,
and medical communities. Battelle intends to use its
strong international and commercial contacts and customer
base to ensure that the market for the FFTF’s products and
services is fully engaged, and at support is obtained to off-
set the FFTF’s operating costs. Battelle is also committed
‘to meeting agreed-upon goals for restart cost and sched-
ule, operational excellence, and revenue offset targets in
accordance with performance agreements established with
the DOE that place any and all FFTF-related fee at risk.
Under this arrangement, the principal organizational func-
tions are outlined in Figure 4.1. Specific PN} tasks
would include the following:

* Provide FFTF/irradiation services program manage-
ment, including product development, budget, cost
and schedule control, in close coordination with the
cognizant DOE program managers (DOE-NE and

rough an established  : program office at the
Richland Field Office [RL]).

+ Establish and maintain a User Services Group
SG) which, through an Advisory Committee with
diverse membership, w Id coordinate interactions

Let
froi
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ser community to promote the growth and
the FFTF as an international nuclear
i irradiation services user facility.

organize, and train those PNNL staff who
/ide technical support, including nuclear
'sight, to the FFTF subcontractor, and who
zlop and manage the FFTF user facility
:ment reactor fuel programs.

velopment of the EIS and the other NEPA
its pertaining to FFTF restart. !

s development, review, and approval of
1 Final Safety Analysis Report (FSAR)
to FFTF restart and operation.

ymmitment were obtained
jualified reactor operations

1S.

/ide contract administration, and techni-
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ied reactor operations organizations, and
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rt with the other major fast reactor-
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lorthwest
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vanies have committed to operate the
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escription, to successfully restart and
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ypendix A 1 — Operating Contractors).

:ct technology support as well as Envi-
fety, Quality, and Health (ESQ&H)
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would include coordinating and






Continuity and technical capability would be prime
considerations in fulfilling these assignments.

The organizational outline of the FFTF plant functions
shown in Figure 4.1 generally reflects that which was
used during prior operations and has been continued
through the standby period. s clear that as the facility
tran ions from restart to steady-state operations, the
specific organizational struc re will be adjusted to most
appropriately support the actual mission mix.

The contractor line of responsibility and authority for
FFTF operations and for the uclear safety aspects of the
facility and of the irradiation prn am would flow directly
from the Project Director (PNNL) to the plant manager
(o ating subcontractor).

Privatization optio: ; will be evaluated.

Essential to successful operations would be the early es-
tabli ment of close working relationships (as formally
established in a responsibility accountability matrix)
between the operating FFTF plant staff and their counter-
part PNNL project management and support staffs
(ESQ&H Oversight and USG).

In rebuilding the FFTF plant staff and establishing the
PNNL support for restart, as tance would be sought
from other DOE laboratories and facilities. The extensive
fast reactor and liquid-metal engineering and operations
experience of the ANL-W st is the prime ex ple. An
MOU between PNNL and ANL highlighting cost- and
capability-saving collaboration has been established in the
following four areas (see letter in Appendix A.1 — Operat-
ing Contractors):

 joint program developr it and performance of
projects utilizing the FFTF’s nuclear science and
irradiation services capabilities

» specific technical support tasks to be undertaken by
ANL, particularly in the areas of fast reactor physics
and engineering, liquid-metal technology, nuclear

safety r
technol

* tempor:
technic:

* joint pli
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respecti
fers sub
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with other na
ties and react
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support for cc
resources the
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cies and infra
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National, Inc.
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sidered for FF
been expressi
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was willing tc
facility lease
funding could
During the EIl
privatization «
management ;

» full privi

e alternatr
FFTF as

*Advanced Nuclear & Medical Systems (ANMS) submitted an unsolicited proposal, dated S

FFTF.

1 July 1997 the DOE notified ANMS that it was premature to consider privatization

that it would consider privatizing the facility if a decision were made to restart it

ew and analysis, and fuels and materials
!

assignment of ANL operations and
upport personnel to the FFTF

ing for the recruitment and assignment of
nd experienced personnel within the
contractor organizations, with any trans-
t to individual staff career aspirations as
)E approval.

iot only draw on the experience available
vill establish a cooperative relationship
1al laboratories engaged in nuclear activi-
operations. Appendix A.1 contains a letter
tional laboratory directors pledging their
eratively employing the valuable reactor
perate (as well as their endorsement of
nation’s critical nuclear core competen-
icture). As an example of this desire for
e relationships, PNNL has also signed an
ew operators of the Idaho National Engi-
ironmental Laboratory (INEEL) - Bechtel
d BWX Technologies, Inc. - to collabo-
science and technology and to avoid
acility use.

itial for Privatization

of this plan, privatization was not con-

' reactor operations. However, there have
i of interest  privatizing all operations
he FFTF by those believing that if DOE
iter into a mutually acceptable long-term
h a private company, private source
obtained to support the FFTF restart”.
rrocess for an FFTF restart, if initiated,
lons will be evaluated for alternative
roaches, including

ation of FFTF restart and operations

-ontractor relationships (other than with
rt of PNNL)

'mber 1996, to the DOE for the privatization of the
posals for the FFTF. However, the DOE indicated
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* the most appropriate regulatory structure to appro-
priately ensure a coherent nuclear safety program,
including the potential alternative relationships
dependent on mission profile with the DOE, Defense
Nuclear Facilities Safety Board (DNFSB), the NRC,
and the International Atomic Energy Agency
(IAEA).

The FFTF has been operated successfully, and informa-
tion 1s readily available (Neitzel et al. 1998) on the history
and description of the Hanford Site, land resources, visual
resources, site infrastructure, air quality and noise, water
resources, geology and soils, biological resources, cultural
and paleontological resources, socioeconomics, public
and occupational health and safety, waste me en 1,
etc. ..le preparation of this EIS is therefore expected to

be relatively straightforward, be low in cost, require little
new information, and be complete (i.e., ROD issued) in

15 months.

Because the FFTF and its su orting facilities are existing
DOE facilities, there would be minimal local land use
impact and any changes would be consistent with the
Draft Hanford Remedial Action Environmental Impact
Statement and Comprehensive Land Use Plan (USDOE
199¢ . Land use for the FFTF would be in full agree-
ment with the plan established to reflect the positions of
the involved tribal nations.

Various waste streams from proposed activities are and
would continue to be manag  in accordance with the
applicable Federal and State regulations. In addition, a
“Waste Management and Minimization Plan” will be pre-
pared in concert with the states of Oregon and Washington
to ensure that any FFTF waste issues do not negatively
impact Hanford Site cleanup.

A “Waste Manage ent and Minimi-
zat n Plan” will be prepared in
concert with the ¢ ates of Oregon
and Washington.

A wide range of postulated reactor accidents were analyzed
in the existing FSAR. No sub ntial environmental or pub-
lic health and safety impacts were identified in the FSAR or

the initie
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Risk As:
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Advancex
Flux Isotc
Laborato1
ning, con:
and the re
research ¢

5> EIS (USAEC 1972). However, in addi-
t EIS analyses, a full Level 1 Probabilistic
t and a complete upgrade of the existing
st current DOE requirements would be

¢ restart.

vement will be pursued
[F restart.

ir the original startup of the FFTF, the

visory Committee on Reactor Safeguards

d, at DOE’s request, a detar | technical

clear safety aspects of the facility. ..is

~ of the Safety Analysis Report (SAR)

f a Safety Evaluation Report (SER). The

nt provided added assurance to the DOE
that the plant could be operated safely.
nvolvement will be pursued for the FFTF
iew (see NRC letter in Appendix A.1).

closely with the IAEA to verify to the
amunity that all relevant requirements
antability for special nuclear materials are
the current Voluntary Agreement. While
ns with IAEA regarding the FFTF have
ducted, DOE would, before restart,
volvement at the FFTF to verify the
aracteristics of nuclear materials at the
as a long-standing program with fast
declared their w ingness to help facili-
by the international community (see
A Department of Nuclear Energy in
International Organizations).

Facility Operation

ins nearly 80 major user facilities within
ading the High Flux Beam Reactor
‘ookhaven National Laboratory, the
eactor (ATR) at the INEEL, and the High
ctor (HFIR) at the Oak Ridge National
DOE has as part of its charter the plan-

1, and operation of these user facilities,
ility to make them available to serve the
:lopment (R&D) needs of the nation’s

4.7

























United States Atomic Energy Commission (USAEC).
1972. Environmental State  nt FAST FLUX TEST
FACILITY Richland, Washington. WASH-1510, Richland,
Washington. — This document is the EIS that was prepared
for the original construction and startup of the FFTF.

U.S. Department of Energy (USDOE). 1999a. Revised
Draft Hanford Remedial Action Environmental Impact
Statement and Comprehensive Land Use Plan. DOE/EIS-
0222D, Richland, Washington. (Available at http://www.
hanford.gov/eis/hraeis/hraeis.htm.) — “The DOE’s Pre-
ferred Alternative anticipates multiple uses of the Hanford
Site, including: consolidating waste management opera-
tions in the Central Plateau, allowing industrial develop-
ment in the eastern and southern portions of = site,
Increasing recreational access to the Columbia River, and
expanding the Saddle Mountain National Wildlife Refuge
to include all of the Wahluke Slope (managed by the U.S.
Fish and Wildlife Service).”

U.S. Department of Energy (USDOE). 1999b. Surplus
Plutonium Disposition Draft Environmental Impact State-
ment. DOE/EIS-0283-D, Washington, DC. (Available
from DOE InfoBridge, http://gpo.osti.gov:901/cgi-bin/
newwelcome.pl) — This EIS “analyzes alternatives that
would use the immobilization approach (for some of the
surplus plutonium) and the MOX fuel approach (for some
of the surplus plutonium); alternatives that would immo-
bilize all of the surplus plutonium; and the No Action Al-
ternative.”

U.S. repartment of Energy SDOE). 1998a. Compre-
hensive National Energy Strategy. DOE/S-0124, Richland,
Washington, D.C. (Available from DOE InfoBridge, http:/
/gpo.osti.gov:901/cgi-bin/newwelcome.pl.) — This strategy
document establishes a set of five goals for national energy
policy: (1) improve the efficiency of the energy system,
(2) ¢ ure against energy disruptions, (3) promote energy
production and use in ways that respect health and envi-
ronmental values, (4) expand future energy choices, and
(5) cooperate internationally on global issues. The goals,
obje ves, and strategies form a blueprint for the specific
programs, projects, initiatives, investments, and other
actions that will be develope and undertaken by the
Federal Government, with significant emphasis on the
importance of the scientific and technological advance-
ments that will allow implementation of this Strategy.
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s of three proposed facilities: the National
, the Contained Firing facility, and the

t of Energy (USDOE). 19¢  “Startup and
ar Facilities.” DOE Order 425.1A, Wash-
railable at http://www.explorer. doe.gov:
oetext/neword/425/04251 pdf.)

t of Energy (USDOE). 1992. “Pricing of
aterials and Services.” DOE Order
ngton, D.C.

t of Energy National Laboratory Directors.
‘ndations for a Department of Energy
R&D Agenda. UCRL-ID-129209 (2 vol-
for the U.S. Department of Energy, Wash-
-ailable at http://www.lInl.gov/tid/lof/.) —
ribes the challenges associated with

n the U.S. and “the need and role for a
irehensive nuclear energy effort by the
ent.”

. 1999. The Roadmap for the Development
ransmutation of Waste: Target and Blanket
99-3022, DRAFT, Los Alamos National
Alamos, New Mexico.

e Department of Ecology (WSDOE), U.S.
'rotection Agency (USEPA), U.S. Depart-
USDOE). 1998. Hanford Federal Facility
“onsent Order, As Amended Through

98. 89-10 REV. 5, Richland, Washington.
y.//www.IInl. gov/tid/lof/. http://www.
tpahome . htim .) — This document, usually
Tri-Party Agreement, “ensure[s] that the
npacts associated with past and present
lanford Site are thoroughly investigated
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TELEPHONE: (+43 1) 2600, FACSIMILE: (+43 1) 26007, TELEX: 112645 ATO, E-MAIL: O™

IN REPLY PLEASE REFER TO:
PRIERE DE RAPPELER LA REFERENCE:

Dear Dr. Madia,

I am aware that the U.S. Secretary of Energy has ask
Northwest National Laboratory in Richland, Washington, to
the future of the Fast Flux Test Facility I TF) to establi
exists for the rest : of this 400 MWth reactor.

The International Atomic Energy Agency (IAEA) he
Fast Reactors to which an eventual restart of the FFTF co
The scientific and technical bases for a FFTF restart are m:
increasing awareness that sustainable development of nu
requires, on the one hand, continuous safety enhancement
sound strategy for natural resource utilization and waste mar

Waste man ement provides one very specific rationa
namely, development and testing advanced transmutation ¢
studies addressing the potential of partitioning and transm
toxicity of long-lived radioactive waste clearly indicate the
fuel and target developments required to establish transmute

k2
\GENCY
> ATOMIQUE
I0H 3HEPTHHU
[A ATOMICA
A, AUSTRIA
“al Mail@iaea.org, INTERNET: http://www.iaea.org
DIAL DIRECTLY TO EXTENSION:
COMPOSER DIRECTEMENT LE NUMERO DE POSTE:
22600

1999-07-08

you, as Director of the Pacific
nduct a 90-day study regarding
whether a compelling rationale

a long-standing programme on
- make important contributions.
ly linked, in my opinion, to the
ar energy in the next century
orts, and, on the other hand, a
ement.

‘or an eventual restart of FFTF:
icepts. World-wide, the current
tion to reduce the volume and
sed for irradiation tools for the
m as a viable concept. Research

reactors that provide suitable fast neutron fields for transmu...ion are disappearing throughout
the world, and th :fore the unique capabilities of the FFTF ;" ould be maintained.

Dr. William J. Madia

Director

Pacific Northwest National Laboratory
P.O. Box 999 ‘

Richland, WA 99352

United States of America




The IAEA’s established International Working Group 1 Fast Reactors (IWGFR) is
certainly willing to play a co-ordination role for timely ¢ ‘hanges of information with
interested users of the FFTF among the international nuclear e gy community.

Yours sincerely. ”

V.M. Mourogov
Deputy Director Gen 2l
Head of the Departm t of Nuclear Energy




@
.  J
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YRY Jug 45 Paris, July 12,1999

r. Williom B. RICHARDSON
ctotery of kinergy
s Depariment Of Racrgy

Moadqunriers I'orrestal

Dear My, Richnrdson,

Members of tiw Prench Ainmite Encrgy Commirkion have nc
Department of Hnerpy proys roleass of May 4, 1999 regarding
by Aupust 2 regarding the restart-of the Fost Flux Test Facility.

Our interest in the FFIP and its unique tearing capability go b
Frunce and US nuclear encrygy plannurs considercd the capab
important that o dovcloped siimilar nutional research and dovel

Hvory timo i1 voloped between our iwo counirlex, eonperatii

andd Duvelupir 1 proved to he important and mutually honofioi *

src affeoting hoth vur countrica, there is an gven grenter tew! 1o
R&D cuapernthim hased on our common priorities.

In particular, v Welicve that the FFTF has most interosting ch
levol, flux pn le, teating capability, fucl usape, mlvanced |
oxporiencs which cannol be esxily replaced. Recent vikils b
industry and R & I3 officials, including mysolf; to the FI7J
favorable impreasion of the facllity’s cupubilitlex. Furthermore,
ivs hst Vgt v A fast 1ux test reactor Moility (at the end of 2t
hoendof'its i, the US TIPTT will be a higl fucuc Yguld me
complenment our Phenfx phasc out, in particular for R & D on
high {evel wasto,

We are plannl o continuo renotor oricntod rezcarch und dewi
liquid metal te  acilitica ; wo will rely on exiuiing capabilties v
cellx Ishnrntories, while preparing the fulure cunstruction, ached
Cadnrnche Center, of the now Jules Horuwliz 100 MW test reac
- ugxution, of a preat Interest for your own R & D programs.

G133, MY L0 A8 FUIRBAIAW - 7555 1ANI> LA A L
L. M QLAWD - TAX N DIANT W,

X0 Indepindenco Avcnue, B.W,
ASHINGTON hC 20548

8 with great iuteroat the UB
sur plans fo make a deolsion

¢ xeveral decades whon bath
jics of auch test fucilitios so
ment eapabilitiox,

in nuclcar enurgy Resoarch

Now, ns funding limitnfions,
miify and cngage In nuclear

sleristicr_in fonny of power

Ay features aind uporuting

enior Irench gaverniment,
site have reeonfirmed our
8 France will have retired
, Phenix will hnve reachod
test factliny that could well
transmutntion of Jong life

pmen} in Prance wilh non
1 g8 thase in Oririx und hot
xd to begn in 2002 in our
* which could be, wheain



To help schicve betler comdination of our advanced reaclor J
10 bo in the process of recstnblishing more fonnal tes with the
Svicnce nnd Technology. We Jook forward to offocting new «
tao distant future. Thiz aprectnent smtlcipates cooperation

% D programy, wo &rc pleassd”
0¥ affice of Nuclear Bnergy,
pomtion agrecment in the ot
volving tho FI'TF and othor

faollitics such us thoso mentioned abovo. Sueh sooporalion cor' 1 involve financial or dther fns

kind forma.

We thacfore  gea pusiuvo decislon on your part on the nes|
program and strongly support your efforts (o identify 4 st
FI'TI Leating capobility.

Sinceraly,
.’uﬁ(‘\ p\’

hnao of the F)IFI'F rcnchvluon
* sustaining miasions to retain

b \.M»\.'n cf \( “/ ~\
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P.O.BOX 105, YUSONG, TAEJ
TEL.(042)888-2000/TLX. KAER! K4!

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
PO Box 999

Richland, WA 99352

Dear Dr. Madia:

I have been advised that vou have been requested by the

Us) t of ..ie to pre . Prog 1
splication F.  Flux tY L, --TF)asau

the plan is to be presented to the Nuclear Energy R
(NERAC) on July 29, 1999 in Washington, D.C.

In an esarlier letter to Mr. Willlam D. Meagwood; 1V, Dire«
Science and Technology, I stated my belief that the re:
significant contribution to future nuclear research and de
as in the world.

In view of the acertain status of FFTF, KAERI has n¢
facility. Howaver, if the U.S, decides to restart this fac
uses for fuels and materials research and isotope developr

We would be prepared to negotiate in the fufure a pos:
using FFTF that would be mutuelly beneficial. Our pc
facility could reach several million dollars depending or
and resources and subject to detailed negotiations.

I hope this lett: is useful in developing a program plan :
will try to send a representative to the NERAC meeting tc
this important matter.

Yours sincerely,

c««...A__.

Chang K. Park,
Senior Vice Pr_emdent
KAERI

y (orea Atomic Energy IF~~esarch Institute

05-600, KOREA
AX.(042)868-2702

July 13, 1999

ary of the United States
o the possible
il I  derstand,
h Advisory Committee

flice of Nuclear Energy,
f the FFTF would be a
nent in the U.S. as well

nt plans for use of this
'e can envision possible

sng-term agreement for
support for this unique
uture program priorities

future of FFTF and we -

nunicate our position on




JAPAN
ATOMIC ENERGY COMMISS
2-2-1 Kasumigaseki, Chiyoda-ku,

Mr. William D. Magwood. IV

Director

Office of Nuclear Energy, Science and Technology
Department of mergy, USA

I r Mr. M: rood,

I am writing in reference to your letter, dated June
the possible restart of F'FTF. I was very happy to
operation is being sericusly considered by the Unite

When I visited the DOE last April. I had the
presentation on a wide variery of joint research p
FPFTF utilization programs within the framework of

We strongly hope for the successtul vestart of this:
will be used for peaceful, not military, purposes.

Restvarting FFTE would certainly assure that the
vast technological knowledge in fast reactor related
towards the technological progress of 214 century’
energyv. Japan will feel reassured in that case.

As potential programs at FFTFEF, we are now consid
areas of research in the field of the fast veactor: 1)
demonstration test and 2) a I'RU burning and lo:
lransmurtation study.

Because FFTF also has an important and useful ¢
fusion test material research requiring high radiai
like to consider pursuing yesesyrch in this field.

kyo

July 23,1999

th, which pertained to
arn that the restart of
States.

pportunity to give a
posals which included
ipan - US cooperation.

nlity, as long as FFTF

S, already possessing
2lds, would contribute
yeaceful use of atomic

ing the pursuit of two
passive reactor safety
lived fission products

racteristic foxr nuclear
n exposure, we would



The utilization of FFTFEF would be very effective i
efficient R&D programs int : fields of the fast react
Therefore, we would like to be in closer cooperatio
in posgible future urilization of FFTF.

The Director «+ the Research and Technology Di
Bureau of the Science and Technology Agency of Ja
will participate in the NERAC meeting on July
Japan's interests in the utilizatiop of FFTF. With
Executive Director of the Japan Nuclear Cycle Des
also participate in this meeling to give en expected |
programs that would make use of FFTF.

Finally, we thank you for arranging Japan's paruic
NERAC meetiz

We are looking :-ward to the success of the NERA(C
for a positive o :ome regarding the utilization of F

Sir

Yoic
Vice

Az

A>3

Japan in developing

and in nuclear fuston.

vith the United States

sion, Nuclear Energy
n, Shinichi Kawarada
9th and will express
m, Dr. Kiyato Aizawa,
spment Ingtitute, will
:sentation on research

ition in the important
ieeting and are hoping

'F.

rely, yours

Fuji-ie

Wk -

‘hairman
ic Enevgy Commission




De artr »ntof Energy
Germantown, MD 20874-1290

June 25, 1999

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
P.O. Box 999

Richland, Washingtonk99352

3
Dear Qg.,.,m %J\Q‘S\

As the Department of Energy prepares tom e a decision in Aug
Fast Flux Tesl . .cility F), and in support of the effort you a
establish the potential mission profile for that facility, the Office
wants to re-affirm that the US and int 1ational fusion programs
1 TFreactor asanim rtant tool in the research to develop and
1 ion power systems.

Until an irradiation facility designed s cifically to meet the nee«
environment can be built, with neutron energies near 14 MeV an
1 iterials Open Test Assembly (MOTA) facility in FFTF would

f ion program irradiations. The irradiation volumes, temperatui
flexibility of specimen bonding method (Na, Li, He, etc) are all
F. IF high neutron flux combined with the simplicity ¢ experim
previously irradiated specimens would allow the achievement of
fluence levels that cannot be achieved in facilities anywhere else.
available, we would hope to be able to add it to the few other fac:
the U.S. and international programs for fusion materials research
communications with 1 mbers of the fusion materials user comr
have confirmed their interest in and need for FFTF irradiation ex

The types of needed Fusion Materials Irradiation Experiments th:
conducted in the FFTF include:

. Instrumented, high-fluence irradiation of candidate structi
controlled elevated temperatures. These would include al
either exposed to reactor sodium or separately contained.
similar to the MOTA experiments previously conducted i

. The production and off-gas collection of tritium during ir1

ceramics at high fluences and a range of temperatures. E>
the BEATRIX II experiments conducted in MOTA.

@ Printed with soy ink on recycied paper

t regarding the future of the
currently leading to help
Fusion Energy Sciences

zd the capabilities of the

t the materials needed for

>f simulating a fusion

lux comparable to FFTF, the
the preferred vehicle for
sontrol, neutron spectrum and
1ly desirable features. The

: reconstitution with

tential end-of-life neutron
“the FFTF again becomes

ies (especially HFIR) used by
nformal and unofficial

lities in Japan and Europe
iment capabilities.

-ould advantageously be

1 materials at a range of

" and ceramic specimens;
1ese experiments would be
1e FFTF.

iation of lithium-containing
riments would be similar to




. Integrated effect experiments, involving simulated subsys:
metals, ceramics, coatings, and /or liquid metals or molte
types of experiments, for which not even the concepts ha

We understand that much of the capability (hardware, software, :
design, fabrication, operation, disassembly, reconstitution, and p
MOTAs and BEATRIX II type experiments still exists at Hanfor
available. Disassembly and reconstitution was and will be part ¢
Maintenance hot cell at the FFTF. It is understood that the majo:
equipment that supported the Fusion MOTA (glove boxes, comp
.systems) has not been disturbed since last used in the early 1990’
equipment will require reviews to cor rm operability. Equipme
computer systems to address research needs 1ay be required, wk
programmatic funding.

All fusion experiments in the FFTF were the product of internati
teams have all moved on to substitute other facilities for the FFT
wuild that user base at the FFTF. The best prospects are (a) col
ion (EU) and Japan for the irradiation of structural materials a
experiments, and (b) collaboration wi EU and Japan for the irr:
‘ceramic materials. The US could possibly be an equal partner in
1 ely be only a minor artner inthet ium breeding experiment

While U.S. fusion budget projections do not allow the commitme
operating costs of the FFTF, it is possible that collaboration with
Europe and Japan could fund use of the FFTF (neutron charges) .
year. Any international agreements to use the FFTF for irradiatic
require some kind of assurances on the availability of the reactor
schedule. Our potent  partners are now quite concerned about
¢ US facilities.

If requested, we will send a represent  ve to the July 29, 1999 p1
Department’s Nuclear nergy Research Ad' ory Committee (N.
our support.

Sincerely,

M\)\J\S\

N. Anne Davies

Associate Director,
for Fusion Energy

Office of Science

cc:
W. Magwood, IV - NE-1

ms with combinations of
alts. These would be new
been developed.

| personnel) to support
-irradiation examination of
Fabrication equipment is still
1e Interim Examination and

r of the installed "in-plant”

r data acquisition and control
Jowever, reuse of this
renovation and upgrades in

1 will require additional

1l collaborations. These

so time will be required to
rorations with the European
for integrated effects

ation of tritium-breeding

s first of these, but would

of significant funding to the
rerested fusion partners in

‘he range of $1 to 3M per
experiments, however, will

r the planned irradiation
reliability of future operation

ic meeting of the
AQC) to further communicate
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Mr. Wiliam D, Magv od, IV -2-
DOE/NRC Memerandum of Under inding (MOU) shouid acc  ymodate assistance for
conducting the startup safety review. .

As you alrgady kriow, the NRG expects to send a representatl  to the July 20, 1988, public
meeting of the Nuclear Energy Research Advisory Committees {ERAC) in Washington, DC.

Sincaraly,
_ Nils J.
Chd,...an'bi 5
Commissioner McGaffigan
%ﬂimhsiamr Merrifield

NJOSA2



POWERING PROGRESS THROUGH
BCIENCE AND TECHNOLOGY

June 8, 1999

Dr. William J. Madia, Director

Battelle, Pacific Northwest National Laboratory
P.O. Box 99¢%

Richland, WA 99352

Dear Dr. Madia:

I am aware that you are conducting a 90-day study for the Sec
making a decision in early August 1999, :garding the future
(FFTF) and amt g the liberty of writing to you to commus
Imatter.

In our opinion, the FFTF has served as one of the premier test
achieved a superb reputation during its years of operation as &
advanced nuclear fuels, materials and components. The facili
large number of different isotopes H>r medical and industrial t
U.S. fusion researc  program, and to conduct cooperative, int

The FF F represents a major national investment, and EPRI
one or more high-value future missions for the facility. If one
approved for the FFTF is to serve as a commercial reactor res
welcome the opportunity to work cooperatively with the DOE
value to current and future commercial nuclear power plants.

Sincerely,

Robin LA
Vice President, S&T Development &

Chief Nuclear Officer
RLJ/bjr/9780L

c: William Magwood, Director, DOE-NE

CORPORATE HEADQUARTERS
3412 Hillview Avenue | Palo Alto CA 84304-1395 USA | 650.855.2000 | Custon
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ate EPRI’s views on this

:actors in the world. It

ational research facility, testing
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TS, to generate tritium for the
1ational research work.

ses that your study will identify
f the missions identified and
rch facility, then EPRI would
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Service 800.313.3774 | www.epri.com




Mr. William D. 1 _1gwood, IV

Director, Office of Nuclear Energy _

US Department ¢ Energy February 5, 1999
1000 Independence Avenue, SW.

Washington, DC 20585

Subject: FFTF Public/Private Partnership Proposal
Dear Mr. 'Magwo L:

I wish to express my app ciation for your courtesy i >ur last conversation and
" ' the opportunity to introduce our thoughts and concepts fi an .. _F public/private
operational plan. Since our last: 1versation, our team has1 ssessed its position in this
initiative and drawn three precepts as our forward planning |  is:

e. The FFTF is a nation: asset that betters the quali of American life through
' cancer treatment, materials development, and pos >ly food irradiation,

e In addition to the human condition benefit, there . 1 positive return on

investment to the government when avoided cost:  f cancer treatment are
.considered, '

e :Optimizing the value and return on investmentin "TF requires an alliance
‘between the DOE and the private sector. Neither : DOE nor the private
sector can alone deliver the optimum return from  TF.

ANMS believes that we bave developed an innovativc  roposal that forges such a
public/private partnership, fits within the political realm of "c  ble", and fuels the
mission that gamered such wides; :ad political support at the  litiative's outset.

To ,date, contracting limitations and funding challenge iave inhibited private

sector investment in federal privatization projects. This hasb n an issue within DOE's
privatization efforts and the FFTF commercialization initiativ

As we discussed in our last conversation and discloseG us our December 22,-1998
letter to Secretary F :hardson, ANMS has secured rights with “ hnell-Brueter-
Kernkraftwerksges. schaft (SBK) of Essen, Germany tothe s plus SNR-300 reactor
fuel. This fuel is the only fabricated fuel in the world suitable r use in the FFTF.

ANMS is prepared to utilize this asset as a solution to{ : private sector
investment issue for the developm: t and commercialization ¢ “FTF products. .

Advanced Nuclear & Medical Systery

1933 Jaawin Avé,, Suite 2 Richlond, WA 99352 Phone { ') 627-3399 Fax {S09) 627-3388



ANMS ¢ ‘ers a creative partnership, outlined be retween DOE and the
private sector, v ich we believe to be supportable undet ant contracting authornty.

e FFTF operations remain with the DOE and a itracted to a qualified M&O
. cont: tor, such as B&W, through traditional racting vehicles,

o ANMS will sell tt -300 fuel to the DO]  discount to an agreed upon
asetveluationll I

o ANMS will form a Joint Venture with a Nati .aboratory. The Joint
Venture will contract directly with DOE and lish a Trust Fund for the
management of the fuel sale proceeds, S

e The fuel sale payments will be made annually — — subject

to ap; priation, and be used exclusively for by the
Natic | Laboratory, and for product and bus MS,
e ANMS will consider 1e balance of the fuel a r's

investment in FFTF operations, and

e Government investment through breakeven is yation
in proceeds from licenses and royalties.

Under the ANMS plan, the Joit Venture is comp an
‘also « ers significant "value-added" to the overall medic ision.

e The arrangement provides a defmed fuel supp
‘commercial operation,

e Use of the ANMS fur allows the FFTF restar Ty
waste streams from new fuel fabrication lines

e The ANMS plan provides private sector resou ercial
atiliza n of FFTF, federal funds are only use nd

e The DOE, through its ownership of FFTF, can 1duct

of Operations for the safe and efficient manag;

I look forward to the opportunity for discussion du
Please forward any questions to me for discussion preparz Thank
you for your courtesy and consideration.

Sincerely,
William J. Stokes
President and CEO

- Advanced Nuclear & Medical Sy
1933 Jadwin Ave Suite 210, Richland, WA 99352 Pr 17-3388



LOUISIANA STATE UNIV RSITY
A EDICAL CENTER

1542 Tulane Avenue

New Orleans, 70112.2822
Telephone: (504) §68-4750
FAX: (504) 568-4533

Departmant of Surgery
March 5, 199

The Honorable Bill Richardson
Secretary of Energy

U.S, Department cf Energy
1000 Independence Avenue SW

Washington, DC )585

Dear Secretary Richardson,

SHORTAGE OF CERTAIN MEDICAL ISOT(
FOR THE FAST FLUX TEST .

In March of 1996, I wrote to Senator John Breaux an
need for high-specific-activity icdine-131. This high-purit
available from ar source anywhere in the world. We un¢
under a high neutron flux with the high neutron energies
Test Facility, near Richland, Washington.

We need high specific activity iodine-131 because we
peptide that has four binding sgites for radjoicdine. The st
mostly stable (no radioactive) iodine-127, and these “col
the binding sites on the targeting rotein that we need for
approach will be able to treat patients with cancer cells tk
somatostatin. These cancers include certain lung, brain,
pancreatic cancers. '

As I previously wrote to Senators Breaux and Mwray
developing new cancer treatments is the acute shortage of
activity of radicisotopes for special applicaticns. We belie
significant new hope to cancer patients who have no othe:

For these reasons, I encourage you to support the re:

Sincerely you

EUGENE A. V
The James D.

and Neur
Chief, Section

Director, Surg
EAW/cao

Scheol of Allied Health Professions Schoal of Dentistry Schoc
School of Medicine in New Orleans © School of Medicine in Shre

£S AND OUR NEED
CILITY

jenator Patty Murray about our
adioisotope is not currently

stand that it could be produced
gilable in the core of the Fast Flux

s developing a cancer-targeting
dard iodine-131 from Canada is
and useless atoms tend to occupy
dioactive iodine-131. Our new
express the receptors that bind
on, neuroendocrine, and

ne of our greatest challenges in

¢ necessary type, quality, and
that our approach will offer
rcourses for successful treatment.

-t of the Fast Flux Test Facility.

LTERING, M.D C.S
ves Professor urgery
ience .
Surgical Endocrinoogy
1l Research

Graduate Studies School of Nursing
ort Haalth Cara Sarvices Divicinn

LSUMC




Chepl erd & Assoc

1010 Arroyo A, San Fernanpo, CaL
- | 813-8

Junc 8. 1999

Pacilic Northwest Nati  1al Laboratory

Attn: William J. Madia
Director

FAX: 509 375 6844
Rel: your comununication of June 2 re FI'TT
Dear Mr. Madia,

The possibility of the reactivation of FFTF with provisions for bc
of short lived radioisotopes and extensive core volumes for prodt

. satopes is both interesting and exciting. lailure to rcactivate [17]

vilal resource.

‘I'he principle area in which JLS&A opcrates 1s in the medical anc
es. We are developing process irradiators utihizing Co-60 for bot
sterilization.

With thc emergence of the food irradiation industry the requireme
=40 x ' Ci/ycar worldwide, will dr: atically increase. The la
lucihty could seriously hinder development of this industry in the
cators ol these lacilities such as ourselves and for the owncers/opa

Normally we prepare Co-60 targets for irradiation which, after ac
C'o-60 encapsulated by others. We have both the technology and
targets and encapsulate the sources, but lack the facility to do so.

most intcrested in a cooperalive effort to do this in Hot Cells on

In the medical/clinical i :a we have a unique type of equipment u
designed Lo use Co-60 sourccs. 11 Eu-152/Fu-154 of the specilic @
were available on a compctitive cost basis it would be the radioisc
ment. The potential market is thousands of Ci./vear.

Another program in the  evelopment stages utilizes (id-153. The
rial is hundreds to thousands of Ci./ycar.

Although not related to FIIT but spee ¢ to the Hunlord Reserva
Vé"ESP and other Cs- 137 now in storage. JI.S&A is the primary (a
USA manufacturer of'b b Biological and Blood Product Irradiatc
es.

Ia 91340-1822
51 FAX 818-261-8097

ilitics for the production
of long hived radioi-
Jld be a major waste of a

strial usc ol scaled sourc-
I irradiation und product

r Co-60 production, now
1 USA Co-60 production
. both for designers/fabri-

n, are processed and the
nnel to process these
>quently we would be
nford Rescrvation.

levelopment which also is
7 attainable in the |']"TT
»f choice in this cquip-

tial market for this matc-

the utilization of the
wbably the only major)
ich utilize Cs-137 sourc-



Mr. Madia
page two

Since the demise of the LISDOL Cs- 37 production program, th ¢ sources are only available
from a single forcign (Russian) manufacturce. The pricing polic s of this manufacturer and its
distributor favor manulacturers ol this type of equipment in cov  ries other thun the TISA 1o the
extent thal no USA manufacturer of Blood Product Irradiators ¢ 1 compete in either the US or
the world market.

In the Biological Research Trradiator market our proprictary uni  are the choice of most re-
scarchers, bur budget constraints by oth the Nutional Cancer T itute and the National Institute
ol Health (the typical Tunding agencies) limits the researchers a* ity to purchasc units with the
Ci. loadings required because of the inordinately bigh cost of th Cs-137 sources in these unilts.

TLS&A would be most interested in rveloping a cooperative ¢ 1t with PNNIL for chemically
purifying WESF Cs-1 7 and encapsulating Cs-137 sources in fo litics (Hot Cells) at [ lanford.
As with the Co-060 program we have the technological expertise  d personnel to undertuke such
a program. lor many  asons Hanlord is the only site at which  ch a propram can be undertak-
cn on an economically viable basis.

II'] can provide additi al information, pleasc call or FAX atan  ime. We wish you success in
reactivating FE1),

'storegards,

#"1.1.. Shepherd
President




elta Drive « Londonderry, New Hampshire 03053
(603) 437-8970 » FAX (603) 437-8977

S Diatide, In..

June 14, 1999

Mr. William J. Madia

Pacific Northwest Nation Laboratory
902 Battelle Blvd.

P.O. Box 999

Richland, Washington 99352

E-mail - madia@pnl.gov
Dear Mr. Madia:

Diatide is in receipt of your letter dated June 2, 1999. Diatide is on tk
therapeutic imaging agents using peptides combined with various radioisot
therapeutic agent for use in the nuclear medicine field. You state in yor
Congress to be a major contributor to the development of isotope use,
relationships. Some of us have been in this field for twenty-five years or m
the DOE support to this : ustry. It has been stated at each of the last sev
DOE is aware of the failings of the ORNL group in supporting this indus
tmprove that relationship. Perhaps this is the reason for your involvement.

$ important in today's business world to utilize resources as effectively as
realized by many companies in the private sector that each company creating
necessary components may be inefficient. Thus, the world of contract mam
at a significant rate. We believe there is a need for the DOE to provide a ne
as yours in the area of rea r produced isotopes and leased facilities for use

Currently there is only ORNL in the US with capabilities to support new is
ATR site in Idaho has a cvele schedule in support of the Navy that is too lon
most medical isotopes. C VL is aging to' point that the reactor needs sij
handle the irradiated targets would require significant revamping if they we
community. It is our understanding that the FFTF reactor site has lab space :
labs at ORNL. If this is true then FFTF should give consideration to the com
companies in which research and development using new and diverse isotopt

Diatide has investigated t use of diverse isotopes such as Sn-117m, Y-90,
The field of therapeutic isotopes is just opening up and has tremendous poter
will be heavily impacted by availability of not only these new isotopes at ¢
also by the availability of lab space in which the development of these isot
use in humans can evolve.

Thus your letter of inquiry has many avenues open that commercial compar
in using. We would be interested in discussing lease of not only irradiatio
but also space in which to develop the pharmaceutical model for patient tre
you reach a decision as to the future use of this.site.

Target design, constructi  of targets and encapsulation of target isotopes

programs used by Diatide at the ORNL facility. Rocky Cline and Sae«
cooperative and supportive to past efforts within the guideline constraints prc

21529

:ading edge of new diagnostic and
s to produce either an imaging or a
etter that the DOE is mandated by
id in the development of business
and have seen the ebbs and flows of
meetings held by the DOE that the
and that efforts are being made to

sible. Towards that goal, it has been
nicrocosm of its own to produce the
turing has evolved and is expanding
ne of services through facilities such
1e nuclear medical field.

e irradiation and development. The
too low of a power level to produce
icant refitting. The labs available to
0 be used in support of the medical
lable that is more up to date than the
:of renting lab space to public sector
ould be conducted.

1 W-188/Re-188, & Ac-227/Ra-223.
for the future. However, this future
s that basic research can afford, but
s into final product preparations for

such as Diatide would be interested
sace and target processing facilities,
ent at some point in the future after

well as irradiation services are all
lirzadeh have both been extremely
ed to them by the DOE.




Page 2
Mr. William J. Madia
June 14, 1999

Diatide has discussed enriched isotope production with ORNL. W
economically efficient to compete with foreign supplies. ORNL has disc
systems such as centrifugation. I am sure you have also had these discus:
enriched isotope in the future. You will have to do something to compe
leadership in this area. The costs vs the returns are hard to determine at tl

Specialized radiolabeling, packaging and distribution services for most i
defined as in the pharmaceutical indu . The cost to set up, qualify an
not ¢ al exercise. Thus, I am not sure your group will be able tc
How wewouldbep sedtodiscu t «ds and opti ~ for these

There are several sources of cyclotron produced isotope available. Thes
health market and nuclear medicine looks to reactor produced isotopes
community needs a reliable and economically sensitive source of these r
to know and understand these cost restraints on ¢¢ »anies developing th
to support the pharmaceutical industry by providing these isotopes at a 1
trying to make each program self-sufficient has not been successful in me

We would be happy to discuss options with you, should you so desire. I

Sincerely,

Victor J. Becker
Sr. Director — Operations

VIB/pp
Telephone: 603-437-8970

Fax#: 603-437-8977
E-mail: v_becker@diatide.com

21529

re been told the Calutrons are not
the construction of newer enrichment
with ORNL. There will be a need for
th foreign competition or lose the US

ge.

rial applications are not as rigorously
ate pharmaceutical grade facilities is
ue this as a go nent installation.
of services with you.

be prohibitively expensive in today's
lower cost alternative. The medical
-produced isotopes. The DOE needs
: generation of treatments and be able
able cost. The current philosophy of
the public sectors needs.

this input proves of use to you.
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ABC Laboratories California

Tel: 209/675-0889 Fax: 209/675-0884

L TETAULLY

e 21, 1999

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
P.O. Box 999

Richland, WA 99352

Dear Bill:
FAST FLUX TEST FACILITY

ABC Laboratories is a life sciences testing and technology com
is the development and manufacture of radiopharmaceuticals an
radioisotopes. Ourt iness in this segment depends on a dome
isotopes on a reliable and cost effective basis. Further developr
life threatening conditions also hinges ons h supply. Our con
with the University of Missouri Research Reactor and presently
the reactor facility at which we provide post irradiation processi
finished radiopharmaceuticals under FDA's cGMP and QS requ
distribution for use in patients. The capacity of the MURR is re
demand anticipated in the developing nuclear medicine market.
FFTF to be available ) meet the demand for medical and indus

Our company's expertise in this field lies in the translation of in
viable products that can be manufactured and meet applicable F
competencies are in pharmaceutical biochemistry and regulator;
clients need significant process improvement R&D and even fo.
come into our own in the synthesis of the radioisotope constitue
ABC Laboratories is interested in an alliance with PNL - FFTR
driven development, testing and mai facture of value-added isc
regulatory and laboratory staff and project experience to contrit
alliance. We have project experience with the following isotop:
131; Mo-99; P-32; Sm-153; Re-186; Y-90.

We believe we will soon outgrow the capacity of our current ar

does provide a useful model of how PNL and ABC could work

the irradiation services, including special facilities, safety progr

waste management. ABC provides the marketing, project man:

analytical chemistry, GMP testing (stability, purity, etc) and pas

Our MURR relationship is particula - suitable for short-life isc
1at the FFTF is well suited to long-life isotopes.

ABC Laboratories Missouri
7200 E. ABC Lane
Columbia, MO 65202 USA
Tel: 573/474-8579 Fax: 573/443-9033

32380 Avenue 10
Madera, CA 93638 USA

1y. One of our important areas
nedical devices that deploy

¢ supply of high quality

1t of successful therapies for
ny has taken steps to associate
ases two laboratories inside
and low run manufacturing of
ments respectively for
y-rather modest relative to the
’e feel it is important for the

|l isotopes.

ded new technologies into

\ requirements. QOur core
ompliance. Most of our
ulation development. We
into organic carrier molecules.
which we provide the cGMP
pic molecules. We have the

> effectively to such an

C-14; H-3; Ho-166;1-125; I-

gement with MURR -- but this
rether. MURR provides all of
, NRC license umbrella and
ment, project design,

iging and distribution services.
pes and it is our understanding

ABC Laboratories Europe
38 Castleroe Road
Coleraine, N. Ireland BT51 3RL

Tel: 44 (01265) 320639 Fax: 44 (01265) 320653

‘Columbia, Missouri




Dr. Bill Madia
06/21/99, Page 2

We would be interested to participate in further business-plan
possible for FFTF to continue operations and produce medical

While this letter does not represent a contractual commitment,
activities that depend on continuance of FFTF as an isotope pr
benefited greatly from my tenure at Battelle from 1984 to 199!
opportunity to we : together with Battelle in such animpc «
availability in this country of critical isotopes for treating canc

Yours sincegely,

g discussions to make it
otopes.

does represent strong interest in
uction facility. I enjoyed and
nd would welcome the

ni « asa ringther ly
and other diseases.



Rt. 726, Mt. Athos Road
President

June 21.1

William J. Madia, Ph. D.

Director

Pacific Northwest National Laboratory
902 Battelle Boulevard, P.O. Box 999
Richland, WA 99352

Re: Your Letter of June 2, 1999 — Fast Flux Test Facili

Dear Dr. Madia:

Thank you for the opportunity to discuss the benefits of
Flux Test Facility (FFTF) reactor, which is currently bei
basis at the Hanford Site. While we are very aware that
and decommissioning, we also believe that FFTF is a va
national interest better served by keeping the reactor in s
the medical, commercial and defense research and prodt
in producing. Our expenence and success in the nuclear
this conclusion.

For many years, BWX Technologies, Inc. (BWXT) has ]
design and manufacturing projects related to nuclear sys
BWXT has ber the sole source provider to the U.S. Nar
supply today nearly all of the reload cores for research ai
States. Moreover, we supply some of these products to ¢
including but not limited to Japan. We long have owned
test reactors an continue to have operational hot cells ca
range of radioactive materials. These cells include some
sized commercial reactor fuel assembly.

Our longstanding experience in nuclear research, develor
manufactuning also includes substantial hands-on experie
and production. We use americium, cobalt and iridium s
manufacturing processes and operations. Our hot cells pr
radioisotope separation and packaging. We have develop
homogeneous a 1eous reactor for isotope production for-
. €.8. Mo-99. In support of operations in Canada, we now
uranium targets > Nordian for s production of Mo-99 is
organization, McDermott Technology Incorporated, locat
produced specialized targets for ORNL’s Holifield Radio:

Lynchburg, VA 24504

P.O. Box 11165
Lynchburg, VA 24506-1165
(804) 5226178

9 Fax: (804) 5226963

(FFTF) Reactor

aining in operation the Fast
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'TF is slated for shut-down
ible asset and consider the
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igineering field leads us to
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EA Womack to WJ Madia

Madia Letter of 6/2/99
Fast Flux Test Facility (FFTF) Reactor -2- 6/21/99
Mound, Ot  we arerespc sible for integration of P 18 heat sources into the

RTG’s. Pu 38 isin short supply and purchases have
parti: y alleviate this situation. However, the Russia
material for ertain applications. Using the FFTF top
this material would clearly ave significant benefits tc

For years we have considered the business potential i1
markets. In general, we see the market and potential
need for medical and industrial isotopes. BWXT has
full-scale &1y into these markets because it lacks the
infrastructure needed for sur  an endeavor. We have (
others possessing the requisite sales and marketing str
continues but is too embryonic to predict a final outco
have no plan to become a broad-scale supplier of isotc
little doubt that the market for isotope production and
commercial venture. Inth: regard, we could clearly :
and would have considerable interest in collaborating
commercial rms to develop the facilities and provide
targets and fuel and process isotopes for the market th
near term.

We believe at FFTF is a national asset that should p.
projects, some of which wi have broad national secu:
FFTF could :instrumental in the development of prc
advanced re tor technology. Such basic research anc
ignored as ¢ 1eans to address the demand for environ
generation i the future. Moreover, deep space explc
with nuclear energy. FFTF could and should play a rc
that impacts irectly the na »nal interest. These kind:
to the production of isotopes for medical, commercial
BWXT would welcome the opportunity to work with
laboratories and utilities to design programs for the fu’

We look for ard to talking with you and becoming an
prepare the Environmental Impact Statement and to m

Sincerely

Ok

E. Allen”

H:\...\womack\...\99096-eaw

:n made from Russia to

lo not permit us to use their
1de an indigenous supply of
e nation.

wumber of isotope related
lemand and growth in the
stofore declined to make a
|uisite sales and marketing
ussed collaboration with
ure; one of these initiatives

. At this time, however, we
;. Nevertheless, we have

z would be a viable

the role of operator of FFTF
h PNNL and other

> support to manufacture

ve believe will expand in the

a key role in many future
implications. For example,
ration resistant fuels and
velopment should not be
1tally acceptable power

on can only be accomplished
n this very important work
uses of FFTF are in addition
| industrial application.

NL and other national

1d beneficial use of FFTF.

egral member of the team to
the reactor ready for restart.

mack, Jr.
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June 22, 1999 Via Fax 509 37

William J. Madia, lirector

Pacific Northwest National Laboratory
802 Battelle Boulevard

P. O. Box 888

Rich™ 1d, WA 2

Dear Mr. Madia:

Thanks you for including NeoRx Corporation in your sur
use of the FFTF reactor. Our company's efforts have b
development of  liopharmaceuticals for imaging and r:
current efforts that are relevant > potential supply by FF

Current developr :nt efforts involve Holmium-166 for bc
chelation by the bone seeking agent, DOTMP, and Yttrii
of cancer via antibody pretargeting. The Holmium-166 i
thus directly relevant to FFTF. We are injecting large m
marrow ablation in multiple myeloma. For support of pr
needinga nimum of 300 Ci/week. ecause of the 26
the amount of the large doses is heeded to compensate
between production and arrival in the hospital. We also
least weekly and preferably 2-3 times/week in order to fi
marrow/stem cell transplantation facilities. We are curre
from MURR and specific activity is adequate, although v
much lower than the 2 Ci/mg levels being obtained now
reliable additional supplier with capacity and flexibility b«
are currently in Phase l/ll dose escalation studies at M.
Center in Houston and the Fred Hutchinson Cancer Re:
We anticipate approval in a few years. Broader indicati
expect the needs to rise beyond what is listed above fur

We also have development activities in antibody pretarc
Commentary in Newsline of J. Nucl. Med., A. Fritzberg,
Radiotherapy: A new Approach and a Second Chance”,

NeoRx Corperation
410 West Harrison
Seattle, WA 581194007
206-281.700!

Fax 206-284-7112

3844
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N- ' NeoRx Corporation
—_O 410 West Harrison Sueet

Scattle, WA 98119-.4007

206281700

- Fax 206-284-7112
CONTACT:

Melinda Kile

Controller

(206) 286-2508

NeoRx Announces Clinical Progress at A' ual Meeting
-Positive data, including complete tumor regressions, shown in twe  incer Phase I clinical rrials-

Seattle, WA, — May 18, 1999 —Updating shareholders at its ar 1al meeting, NeoRx "
Cc_.: ‘lon(NA AQ:NERX) presen  informationonits ele” "7  ted
Radiotherapy (“STR") trial in multiple myeloma patients and  etarget® Lymphoma trial
in Non-Hodgkin’s lymphoma. The company announced that ¢ nplete tumor regressions
have been achieved in some of the patients in both of its Phas:  cancer therapy clinical
trials and that the n  ximum tolerated doses in the cancer stud | have not yet been
determined.

NeoRx also announced its lead anti-inflammatory agent Chen  ides™ demonstrated
positive preclinical sults in animal models of allergic inflam  ation and stroke.

"One of the challenges in treating multiple myeloma is that th Hatients’ tolerance for
radiation therapy decreases as the dose of chemotherapy incre zs", said Paul G. Abrams,
M.D,, I.D., NeoRx's CEQ. "Skeletal Targeted Radiotherapy ( TR”) is designed to
deposit radiation in the bone where the tumor cells have lodge  while avoiding radiation
to non-target organs. Although patient numbers are too small  predict a response rate,
preliminary Phase I data indicate that ad ng the therapeutic r  iation of STR to
chemotherapy has produced complete tumor responses in a si: H>le fraction of patients
without increasing toxicity." These data will be formally pres: ed at an international
scientific meeting in July. .

NeoRx's Pretarget® technology involves the scparate injection Hf antibody (to target
tumor tissue) and radiation (to kill the tumor) that then join at e tumor site. This
approach reduces the exposure of normal organs, such as the : isitive bone marrow,
while maintaining the dose to turnor, "Proof that this concept orks has now been
demonstrated in lymphoma patients with a commercially avai._sle antibody," said Dr.
Abrams. "The tumor to whole body ratio of radiation that car * e delivered using our
technology is considerably better than has been reported by ot :rs. This has allowed us to
treat seven patients at radiation dose levels that some of them obably could not have
tolerated otherwise, Substantial tu or regressions have occun 1 in most of these patients
including documented complete responses. NeoRx is currentl  n the process of
developing its own :ad antibody to bring to the clinic for this 1dication. We believe a



major patient need exists, and we intend to address it as rapi
authorities permit."

Although not yet in clinical testing, NeoRx's Chemotides™ |
substantial progress in preclinical development in the emerg
research. Evidence of efficacy has been :monstrated in sev
inflammation including airway inflammation, dermal inflam
stroke.

NeoRx Corporation : developing innova e products desig
cost-cffective treatments for patients with cancer and inflam

This release contains forward-looking sialements relating Ic

n_ y'sproducts and future operc 1gre s  uares
uncertainties that could cause actual results to differ materi
words “believe,” | sect,” “intend,” “anticipate, " variatic
expressions identify forward-looking statements, but their a.
slatement is not forward-looking. These statements are not
performance and are subject to certain risks, uncertainties ¢
difficult 1o predict. Factors that could affect the Company s
progress and costs of clinical trials and the timing of regula
made to the Company 's latest Annual Report on Form 10 -,
Exchange Commission for a more deidiled description of su
cautioned not to place undue reliance on these forward-lool
as of the date of this release. The Company undertakes no
any forward-looking statement 10 reflect new information, e
the date of this release or to reflect the occurrence of unant;

Visit NeoRx at www eorx.com.
To receive NeoRx news releases v email, register at www.
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Science Advancing Health
1999 june 28

William J, Madia

Director, Pacific Northwest
National Lal ratory

902 Battelle Boulevard
P>0> Box 999

Richland, WA 99352

Dear Dr. Madia,

Our president, Mr. Morrison, has requested that I reply
isolope production at the DOE’s Fast Flux Test Facility

We believe that the FFTF can play a useful role in the f
for research: »plications and the research community ir
positioned tc = able to provide input into their needs. |
reluctant to reply on the use of thc FFTF for high level ¢
1sotopes. For such products we use commercial facilitie
own reactors at Chalk River,

I'would like to thank you for requesting our input into y

Sincerely,

Iain C. Trevena
Senior Vice-President
Nuclear Medicine

c.c: Chris Critch

97 March Roed
Kanaea, Onstariv
Carueeds K2K 1X8
Tel- 615 592-2790

your letter of June 2 regarding

“FTF).

duction of reactor radioisotopes
1e United States is best

ywever, MDS Nordion would be
minercial production of radio-
such as those at MURR or our

ir plans,
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Corparéte and B o
Main Laborasory

1800 N. Kéy'sté.r{'é:Strcct
Burbmk;'éﬁﬁfoéqi_a.
o1504 -

81.-343-7000 1+
Fax 818+843-6168

“

June 30, 1999

Dr. William J Madia

Dire 1

Pacific Northwest National Laboratory
902 Battelle Boulevard

- PO Box 999

; Richland, WA 99352

Dear Dr. Madia:

Thank you for your letter of June 2, I am sorry we were
Angeles.

We are quite interested in new reactor capacity. As you
aging and it is likely that their missions will change in t
capacity today, this is unlikely to continue if there are n

To maximize funding f a reactor a primary mission ot
There is not the revenue to justify medical isotope prod
facility. Within the field of medical isotopes, however, |
are Mo-99, Co-60, and an irradiation program aimed at
many of those that your colleagues at Hanford have ver
the revenue from any one of these prospective medical |
to impact the FFTF operating budget, but as a whole th
would be subsidiary to the main mission, but as a whole

Each of the three streams I mention above could genera
but there are obstacles to each. For the case of Mo0-99, L
to begin a program, how would such a program at Hanft
are commercial distribution questions that include break
their own long term reactor relationships. For a general
publicity and an experienced team to bring the promise

In the case of our company, we are facing a watershed p
and we will need to build or find extra space in the near
and an isotope program at FFTF might add to the attract
us, wi an expansion in the Hanford region, to bring an
separation at FFTF.

in any casc, we will waichi your progress with interest as
the future, and Isotope Products specifically would be a
located. We wish you the best success with your efforts
reactor isotopes and the subsequent preparation of the ce

Please call me if you need further information.

Sincerely, . . . . L.
v Sy oA i

P g F4 TGS Sk A

s VAR \7(’//. L{.’}/bcf{"d& L

‘Len Hendrickson

President

RADIOACTIVE SOURCES -+

t able to meet at the SNM meeting in Los

»w almost all of the world’s research reactors are
1ext decade. While there is satisfactory reactor
» facility closures.

le of medical.isotopes needs to be defined.

on as the main raison d’etre for such a large

¢ are three large revenue streams possible. They
iducing a wide variety of isotopes that includes
fectively publicized. Again, it is unlikely that
lucts individually will generate enough revenue
could well be a case for a program at FFTF. It
substantial program.

5 to 10 million annually to the reactor operator,
- has already spent considerable funds at Sandia
work within DOE? For the case of co-60 there
into a market with 2 established suppliers with
liation program it will need some intense

uch a program to fruition.

wd in that our existing facilities are at capacity,
ire. Hanford is a possibility for our expansion,
of the area. Perhaps of interest, it is feasible for
rerienced team to support isotope irradiation and

: industry in general needs the extra capacity in
:omer for FFTF irradiations wherever we are
nderstand the private sector’s requirements for
orestart FFTF.

VICES - NUCLIDES




Immunex Corporation
Susan K. Erb, Vice President, Operations

iIrmrnidar e
July 2, 1999

William J. Madia

Director

Pacific Northwest National Lab« atory
902 Battelle Boulevard

P.O. Box 999

Richland, WA 99352

Dear Mr. Madia:

Mr. Ed Fritzky forwarded your letter requesting Immunex’s
to better understa 1both the put ¢ and private sectors’ requ
business relationships related to isotope production at the D
(FFTF) reactor.

Mr. James (Jeff) Palmer is the Immunex Radiation Safety O
primary contact at Immunex. Jeff, along with some of our k
provide you information on the future use of isotopes at all ]
be reached directly at 206-389-4365 or at his e-mail address

Please call me if I can be of any further assistance.

Sincerely,

Susan K. Er,b “//g//-
SKE:vp

Cc:  E. Fritzky
J. Palmer
D. Williams

51 University Street, Seattle, Washington 98101-2936
206.389.4365, Fax 206.587.0606
Internet: erb@immunex.com

sistance in your endeavor
:ments, plans, and potential
:’s Fast Flux Test Facility

cer and will act as your

' scientists, will be able to
munex facilities. Jeff can
ilmer@immunex.com.
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MEDICAL SYSTEMS, INC.

July 9, 1999

William J. Madia

Director, Pacific N'  hwest National Laboratory
902 Battelle Boulevard

PO Box 999

Richland, WA 99352

Dear Mr. Madja:

Radiance Medical Systems is dependent upon an adequate and ¢
for the production of our main produc  1es, radioactive balloon catheter:
following angioplasty. As you know, the tield of restenosis prevention is n.
devices but with more than nine companies in clinical trials. All of these ir
materials, so beyond what Radiancere ires, the industry itselfis depend
supply.

Therang: nuclides which are required for the current approac
Re-186, Y-90, Sr-90/Y-90, Ir-192, with R&D investigations also using Gd-1
others. As is readily apparent, this list exclusive of Sr-90 is entirely reactor
are for these devices are made at HFIR, MURR  :tten and various reactor
significant supply.  wever, the availability of nuclides has limited the res

Y-90, because of its very short half-life, must be produced in ver;
the only reactor of sufficient neutron flux in the US is HFIR. Given the prol
inconsistent operation or the downtime for refitting, the field has already 1
90. For both Gd-153 and Eu-155, the only significant supply currently is Ri
with consistently changing government regulations. Although HFIR suppl
the medical devices become available.

Hence, it is critical to have an additional supply of radionuclides
examination of FFTF indicates that it can supply all of the reactor produce:
restenosis prevention and in several cases, produces them better eitherin
importantly, in quality measured by both specific activity and impurities. ]
brought back on-line to ensure adequate supplies for medical uses.

If you should have any questions concerning this letter, please fe.

Since 1y

[l

Michael R. Hens:
Chairman and Cl

Radiance Medical Systems, inc.
13700 Alton Parkway, Suite 160
Irvine, CA 92618 USA

Tel: 800-983-2284 / 949-457-9546
Fax: 949-457-9561

tinuing supply of radionuclides

r prevention of restenosis

with no FDA approved medical
ical devices require radioactive

upon an adequate nuclide

sincludes P-32, W-188/Re-188,
Eu-155,1-125, Pd-103, among
>duced. Currently, the nuclides

t Russia, which would seem like a
chin the field.

gh specific activity. At present,
ns of supply at HFIR, either

red elsewhere to find adequate Y-
ia, with uncertain supply links
W-188, it will be insufficient if

the medical field. An

uclides which are used for

ns of rate of supply or, more
therefore critical that FFTF be

‘ee to contact me,

Wz
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Life Sciences Entery ise
)uPont Pharmaceuticals Company

July 15, 1999

William J. Madia
Di )
Pa No * vest National Laboratory
902 Battelle Boulevard
P.O. Box 999
h 1d, WA 99352

Dear Mr. Madia:

DuP¢ t Pharmaceuticals welcomes the opportunity to comment on th
commercial isotope supply. The unique attributes of FFTF: high neu
irradiation capabilities, and high energy flux, position this reactor to 1
radiopharmaceutical industry in the coming decades. '

As the leading supplier of Radiopharmaeucticals in North America, L
are likely to reflect the requirements of the industry as a whole. The:
is eve 7ing from its traditional diagnostic basis into therapeutic applic
which there are already excellent supply options has been the workho
because of its favorable imaging characteristics, but because supply h
and relatively cost effective. Expansion into therapeutic isotopes e.g.
90 will require the same supply characteristics: timely, cost effective

As the industry expands into therapeutics, isotope costs will be critice
development as well as routine commercial s1  ply. Parenteral therap
compounds in which the le ality of the radioisotope is targeted by a |
the tumor site, will be expensive to develop and manufacture. Clinic:
than for diagnostics. The effects of radiolysis on 1e targeting agent |
efforts. Isotope costs must be proportional to comparable “cold” com;
be competitive with traditional treatments. The growth of therapeutic
availability of cost effective isotopes.

The industry looks to DOE ) prepare for the growth in therapeutics t
research in target methodology, processing chemistry and isotope sep
labor: iries and academic institutions. Industry does not have the fac
this work. The expectations for commercial supply are high. Physici
availability. Any isotope that will be incorporate into a parenteral th
short-lived. A radioactive therapeutic has to be ready to be administe

331 Treble Cove Road = N. Billerica, MA 01862

William J. DeLorbe, Ph.D.
Executive Vice President
Medical Imaging )

rossibilities of the FFTF for
n flux, large target
>t the needs of the

'ont’s isotope requirements
iopharmacuetical industry
ons. Molybdenum-99 for
: of the industry not only
been reliable, consistent
1-177, Ru-106, W-188, Y-
ivery.

»oth for clinical

ics for oncology,

ind of high specificity to
rials will be more extensive
e formidable development
ients for labeled drugs to
>topes depends upon the

-ontinued fundamental
tion both in government

y or expertise to conduct
acceptance depends upon
ipeutic will of necessity be
-when the patient and

(978) 671-8500



William J. Madia
July 53,1999
Page -2 -

phy: an are ready. Such a demanding supply chain requires frequer repetitive production of
small lots of material, both by the isotope supplier and the pharmaceu :al manufacturer. The
barriers to success in the therapeutic arena are high, but so are the rev ‘ds. FFTF could and should
play an important role in partnering with industry to develop thismar t. To do so, the FFTF will
need ) be capable of operating under the inciples of providing mat...als at low cost, with fast
turnaround and extremely high reliability. 1f this is achieved, the FFT™ could play a very
significant role in health care in the United States.

Sincerely,
William J. DeLorbe

WID/boh
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CORPORATE OFFICE

SCIENCE AND TECMNQLOGY

Dr. WilliamJ. M a

Director

Pacific Northwest National Laboratory
902 Battells Boulevard

P.O. Box 999

Richland, WA 99352

SUBJECT: Fast’Flux Test Facility

Dear Dr. Madia:,

Thank you for y¢ ' recent letter seeking expressions of inte:
Flux Test Facility as a reliable producer of radioisotopes for
purposes. As you know, Johnson & Johnson is the world’s
broadly-based manufacturer of health care products. Itisa
scrvices, for the consumer, pharmacentical, and professiona
Johnson has more than 94,000 employees, and operates 188
around the world.

Johnson & Johnson companies usc coball-60 for product ste
distribute palladiurm-103 brachytherapy seeds for prostate ¢
stents using pho:  1orous-32 for cardiovascular radiation th
restenosis after balloon angioplasty. We anticipate annual §
per year for TheraSeed® palladi  n-103 brachytherapy seec
cancer. Johnson & Johnson also uses a wide variety of rese
organic compounds in drug met. olism research, such as tr
Other isotopes of potential interest to us include jodine-125
molybdenum-+99.

Gotmon ‘s%@%mw

10 GEORGE STREET
EW BRUNSWICK, N.J. 082901-2021

ly 16, 1999

t in preserving the Fast
ledical and industrial

)st comprehensive and
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1arkets. Johnson &
ympanies in 52 countries

1zation, market and

zer, and are developing

py for prevention of
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1m, carbon-14, and P-32.
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Page Two

As a potential customer of FFTF-produced medical isotope  Johnson & Johnson is
interested in reliable supplies of low-cost, high-purity radic stopes. We applaud your
ongoing efforts to preserve the FFTF for cost-effective isot ¢ production. While this
letter does not represent a.contractual cornmitment, we beli ¢ that FFTF can fill an
important need for the future demand for medical isotopes.

Singcerely,
[ [ ~// - / (/\/ /'/%/‘ -

Raymond W. Ruddon, M.D., Ph.D.
‘Corporate Director, Science & Techuology

ce: M: Chuisano
R. Gussin
R. Monissey

RWR/kmc



Syn« International Corporation

' %Syllé r

The Service Differei 2

July 17, 1999

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
P.O. Box 999

Richland, Washington 99352

Dear Dr. Madia:

Ien. = lhavingt
our conversation.

opportunity to speak with you last week

Syncor provides radiopharmaceuticals and comprehensive nu
well as medical imaging services, to nuclear medicine departn
patient clinics worldwide. Our company depends on consiste:
competitive sources of high-purity medical isotopes for diagn
purposes. Conseq ntly, we are very interested in any possib
Test Facility (FFTF) for, among other missions, the productic

As we discussed, t re are a number of key issues in developi
isotopes: '

- It must be a reliable source that can consistently produ
limited am« nts of product that we can effectively car

- It must be cost effective compared to other readily av:

- It must be ilable to support the expected growth in
therapeutic ledical isotopes.

We would be interested in collaborating in a business-plannin
potential supply shortfalls or disruptions as well as enable full
capabilities, including the Fast Flux Tes! acility, for isotope |

Obviously, the types, quantities, and schedule of isotopes we -
sources such as the Fast Flux Test Facility depend upon a nun

- The federal government (National Institutes of Health

Energy) continues to support research in the use and ¢
isotopes.

6464 Canoga Avenue < Woodland Hills, CA < 91367
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Dr.V™'mJ Mz a
July 17, 1999
Page 2

- Current and future clinical trials continue to be highly
lead to de; »yable diagnostic and therapeutic isotope

- Reimbursement for diagnosis and treatment keeps pac
demand. .

- Public acceptance of nuclear medicine procedures dex

- The Department of Energy establishes itself as a relial
medical isotope market expands.

Dr. Madia, we ap  ud your ongoi~ - efforts to support the b
medical isotope a] ications, which 1s so contingent on assur:
While this letter does not represent a contractual commitmen
isotope utilizatior  ill grow and we welcome the potential ax
reliable facility su  as the Fast Flux Test Facility that can me
high-quality products and services at an acceptable cost.

Sincezaly,

Robert G. Funari
President & CEO

cessful, and these results
ucts.
ith approvals and market

)s as expected.
competitive source as the

:oni~ ~ development of

: of an available supply.
e believe strongly that
bility of a demonstrated,
1e projected demand for










.anis e producficn & development company

Advanced Nuclear & Medical Systems
4

1833 Jedwin Avsnus, Suhe 210
Richiand, Washington 99332
(509) p48-0900

fax (509) 948-a800

Mr. William D. Magwood, 1V
Director, Office o!  uclear Energy
US Department of Energy

1000 Independence Avenue, S.W.
Washington, DC z i85

Reference: ANMS Privatization Proposal, September 199¢
ANMS Letter Stokes/Root to Richardson, Decei

ANMS Letter Stokes to Magwood, December 2.

ANMS Letter Stokes to Magwood, February 5,

VALS Lei okes wwd 1, June 13, I

Compass Letter Hardin to Stokes, July 20, 199

IPL Letter Hendrickson to Stokes July 23, 199¢

Subject: FFTF EIS and Public/Private Partnesships
Dear Mr. Magwood:

ANMS has supported the restart and operation of the F}
have invested-privi funds in the effort to maintain the FFTF of
the American people. Our vis | continues to be that the FFTF
potential of providing the isotopes to save thousands of lives eac
side benefits that will accrue to the DOE and the nation from ad
testing conducted i parallel with this production of life-saving i:
provides our unqu  fied endorsement and support for the condui
Study for the restart of the FFTF as a multi-purpose isotope pro
facility.

In November 199S, ANMS presented a proposal to priv
development and production. This presentation initiated the re-¢
options. ANMS formalized the proposal in our September 1996
capital identified for the venture, however, DQE determined that
was inappropriate. Our December 1998 letter to Secretary Rich
public/private part  rship for FFTF restart.

ANMS cc inues to have access to the necessary capila.
and the ancillary isotope processing and distribution facilities, at
from the Compass Group indicating the availability of $200M s
The privatization or development of adjunct processing facilities
approach for the FFTF will require additional security for consti
investors from a premature shutdown of the FFTF. In our Febni
proposed an innovative approach to create a trust fund, whlch e
investment notes.

July 25, 1999

OFE No. P9700006
r22, 1998

998

'9

flached)
'tached)

for the past five years. We
1as an asset for the DOE and
be allowed to achieve its

=ar. In addition, there are other
nal nuclear and materials

pes. To this end, ANMS

Fan Environmeotal Impact
rion and materials test center

e the FFTF operations, product
1ation of FFTF mission

mittal. ANMS had sufficient
timing for such a proposal

son reaffirmed our interest in a

privatize the FFTF operations
idenced by the attached letter
ct to appropriate due diligence,
ler a federal operations
ion loans to protect the

5, 1999 letter, ANMS

be used to secure the required




ANMS and Schnell-Brueter-Kernkraftwerksgesellschaft
Intent 1o execute a previously negotiated contract for the transfer
fuel. The L.etter of Intent imposed two conditions for contract ex
the FFTF and the cond is the approval from the DOE for the ir
condition is satisfied by correspondence from DOE in 1996. Th
fuel needs for an additional 15 years over current inventories anc

This asset value of the fuel can provide the necessary se
facility investment and. with the privatization capital, represents
least $325M towards the privatization of FFTF operations and i

ANMS has secured the interest of Isotope Products Lab
Compass team to establish and commercialize the FFTF's isotop
attached letter Hendrickson to Stokes). ANMS is prepared to ut
300 fuel to guarantee investment loans for development of new
FFTF. Isotope Products is prepared to develop business plans a
for the relocation of existing product lines to be co-located with !

This 1eaming represents a sincere and financially sound
supporting privat  tion of the FFTF or formulating an innavatit
FFTF products and services under the operational plan proposed

The ANMS privatization proposal of 1996 attempted to
approach to dependency on federal funding. Privatization is con
aimed at shilting nclions, responsibilities, and risk from the go
has been the poli  of this administration to promote private ente
programs. The ANMS proposal of 1996 left ownership of the f:
by proposing a facility lease, addressed the questions of licensin;
and provided adequate funding to support restart and operations.
amended privatization proposal within four weeks should you de
Jvancement of nuclear science and continue t

e of medical isotopes produced at the FFTF.

could support the
lives through the

Thank you for your attention and courtesy. Please cont
discussion or det.  regarding the opportunities discussed above,

Sincerely,

Al d Steo
William J. Stoke..
President

cc:  Secretary Richardson, USDOE
Dr. Walter Apley, PNNL

3K) have signed a Letter of
ownership of the SNR-300
ition: the first is the restart of
srtation of the fuel. The second
NR fuel will provide the FFTF
valued at $125-$150M.
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rest by the private sector in
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Advanced Nuclear & Medlcol $* ms
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p.2 Stokes/ ANMS

uuigence review for commitment of funds. This would &lso 1 juire board approval from our
.m,

Whilc there are 2 number of analysis ! need to be perfor ed by all involved parties we
here 1s a go  potential for medical isotope productior !0 be integrated with the FFIF
i i,

We look forward 1o further discussion of s opportunity.

gV W

/wn Hendrickson
- President



Lompass

G Ol |D POST OFFICE BOX 3808 » SPOKANE, WA 99220- 16 - (509) 353-7991 + FAX (509) 353-7818

July 20,1999

Bill Stones, President

Advanced Nuclear and Medical Svstems
1933 Jadw  Ave, Suite 210

Richland. Washu 1 9Y3-7

Subject- T TF Expression Of Interest
Gentleman,

Compass Group is interested in your request tc  hinancing of
$200,0006.000 for the Fast Flux Test Facility. B as | have indicared

to vou previously. Compass can not commit ur | such time we

have had an opportunity to review and underwr : the financial statements,
appraisals. construction plans, business plans, ¢ struction contractors.
costs breal »wn of the project, and expense sti :ments. This 1s not
int.~ded 1c e acommitment, only a expressior  finterest to finance,

We are aware that the Depariment of Energy s nsidering the restart

of the facility, our concern as a lender, will be, | w much control and
involvemnent they will have. Compass Group is ly interested in
moving forward if the goverrunent ailows for pr atization of the tacility.

Shouid the Department of Energy’s decision be  po forward with an
Environmental Impact Statement looking at FF*  restait, we would
welcome the opportunity to meet with you and ©  ther explore this
project.

Sincegely.

W\ 2 r,\V\ st ey
Rich Hardan, Presidem
Compass Group












Dr. William J. Madia, Director
Pacific Northwest National Laboratory
Page 2

We would like to tt ik you for the opportunity to provide you me of our thoughts on the
capability and value of the FFTF to the medical community. I ou have any specific questions,
you may direct th-— ‘o me at (314)654-7204 or Roy Brown at  14)654-7914.

. Sincerely,
Michael Bronowicz

Vice President
Nuclear Medicine

cc: Roy Brown
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July 28, 1999
CONFIDENTL:

Dr. William J. Madia

Pacific Northwest National Laboratory
9021 tel

P.O. Box 939

MSIN: K1-46

Richland, WA 99352

Dear Dr. Madia,

[The contents of this letter are Confidential. However, e STERIS Corporation
has authorized Pacific Northwest National Laboratory  quote them as foreseeing
a significant prospective growthin e demand for med 1l and industrial isotopes.]

Very truly yours,"

%S Corpbration

Thomas J. Magulski
President
Scientific and Indusiria! Group
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f Na‘*ional Association

of Cancer Patients

July 12, 1999

Dr. William J. Madia

Pacific Nc hwestN onal Laboratory
902 Battelle Blvd.

PO Box 999, MSIN: K1-46

Richland, WA 99352

Dear Dr. Madia:

I am writing to express the support of the National Association «
Fast Flux Text Facility (FFTF) for the production of medical ist
absolutely essential to developing new treatments for cancer, an
themselves can be used to treat the disease more effectively and
than other currently available treatments. They are a weapon in
available to patients: 1 physicians.

Unfortunately, that is not the case today. Research and clinical 1
lack of a reliable supply of isotopes, and some isotopes that hav
treating cancer in other countries are not available in the U.S., a
the world’s richest and most technologically advanced nation.

The urgency is apparent when you consider that more than 1,50
single day in the U.S.—the equivalent of a fully-loaded 747 cra
year, more people die from cancer than have died in all the wars
Isotope availability has real-life consequences for cancer patient
will be diagnosed with cancer in the future. Incredibly, experts
million new cases of cancer will be diagnosed each year, reflecti
population. The need for isotopes is already great, and growing

Full consideration should be given to restarting the FFTF, whicl
of critically needed medical isotopes. The FFTF is a valuable n:
perspectives, but for cancer patients it offers the hope of life and
do everything in your power to make it available for medical iso

Sincerely,

Nicéki Hobson
Executive Director

Cancer Patients for the use of the
pes. The use of isotopes is

n some cases the isotopes

th fewer devastating side effects

: war against cancer that must be

ls are being hampered by the
reen shown to be efficacious in
tly shameful state of affairs for

eople die from cancer every

ng, killing all on board. Every

e have fought in this century.

nd their families, and those who

imate that by the year 2025, two
the aging of the U.S.

y leaps and bounds.

ould produce a reliable supply
mal resource from many

lief from pain. We urge you to
»e production.

6119 Vista dela Mesa ¢ LaJolla, CA 92037 = (619)45

1344 or (760) 598-8289







the benefit of mankind. We note that the FFTF operated sa
with very small worker exposures to radiation and negligib:
material to air, soil, or groundwater. Given the many years
high quality of plant engineering design, and the exception:
we believe that the FFTF can be expected to continue to op
into the future.

The Society believes that the de and for medical radionucl
the future, particularly for cancer therapy. The Society alsc
should be a major provider of medical radionuclides now ai
radionuclide production at FFTF can also be cost-effective.
However, the Society believes that the continued productio:
radionuclides in  : U.S. is at risk. A report presented in Ja
32" 1 lyear Topical Meeting on Isotope Production, Appl
found that beneficial use of medical radionuclides and grow
radionuclide applications are severely impeded by

e reduced federal funding for medical radionuclide pr
e reactor shut-downs, and
e decreased radionuclide availability

Together, these factors contribute to a decrease in the numt
will be able to provide diagnostic and therapeutic radionucl
The potential reduction in or loss of this major public healtt
the Society.

Therefore, the Health Physics Society strongly supports
Text Facility for the purpose ¢ producing radionuclides
public and for other scientific research endeavors. The
the Department of Energy’s Nuclear Energy Research A
recommend to1 :Secretary of Energy that the prepara
Impact Stateme  on the restart of the Fast Flux Test F
possible.

Sincerely,

Raymond H. Johnson, Jr., CH.P., P.E.
President

cc: Mr. William D. Magwood, Director
Office of Nuclear Energy, Science and Technology
U.S. Department of Energy

y for more than ten years
eleases of radioactive

safe reactor operations, the
apabilities of FFTF staff,
te safely for many years

:s will greatly increase in
lieves that the FFTF
in the future, and that

f essential medical

ary, 1999, at the Society’s
ttions, and Consu  tion
in the number of medical

iction

of reliable suppliers who
s for medical applications.
enefit is of great concern to

e restart of the Fast Flux
ir the health benefit of the
alth Physics Society urges
risory Committee to

n of an Environmental
lity be initiated as soon as
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§' NUCLEAR MEDICINE R-SEARCH COUNCI

July 15, 1999

Dr. William J. Madia. Director
ttional Laboratory

KICNiand, VWA Y9352

Dear Dr. Madia,

The Nudear Medicine Research Council strongly supports the  velopment of an Environmental
Impact Statemeni r the restart of the Fast Flux Test Facility. r support was expressed in the
enclosed letter sent to Secretary Richardson.on March 6, 1999, out  1g the critical shortage of medical
isotopes. The attachment to the enclosed letter contains the _.atement of twenty two medical
physicians and m cal scientists (including two Nobel Laureates) at “Nuclear medicine offers more
effective, less costly, and less debilitating forms of treatment for me 7 diseases, greatly increasing the
health care and quality of life of patients.” These experts agree at there is a critical shortage of
isotopes to meet the needs of nuclear medicine and additional p~ luction capacity is needed. The
restart of the Fas lux Test Facility will provide sufficient isotopest 1eet research needs and provide
isotopes for the nuclear medicine treatment of many more patien than our present capabilities will
permit.

Very truly yours,

David H. Jones 2

President

Enclosure )

A body of scientists and other interested citizens devoted to the beneficial applications of radionuclic 1 the treatment of cancer and other major discases.
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November 26, 1997

The Honorable Federico F. Pefia
Secretary of Energy

1000 Independence Avenue SW
Washington, DC 20585

Dear Mr. Secretary:

Nuclear medicine offers more effective, less co!
treatment for me ' diseases, greatly increasing
patients. During the past decade, major advanc
radioisotopes for the effective diagnosis and tre:
sease, arthritis, and other diseases. It has bee
use of radiolabeled antibodies for the selective ¢
increased probability of long-term survival with f
chemotherapy or external beam irradiation.

The widespread use of these new nuclear medi
however, unless sufficient quantities of radioisot
currently a shortage of isotopes for medical res:
applications. Several clinical trials involving the
radiolabeled antibodies have been curtailed due
copper-67 and rhenium-186. Prostate cancer
with radioactive seed implants due to aninsuffic
an adequate supply of medical isotopes to carn
will also decline as a result of the lack of motiva
radioisotope procedures for treating disease.

On September 18-20, ten leading nuclear medi
throughout the United States participated in a c«
“The Future Role of the Fast Flux Test Facility (
Therapeutic Medical Isotopes.” These experts
States is facing a critical shortage of radioisotop
therapeutic applications by the early part of the"
accelerator and reactor sources are needed to’
conference, representatives of the Department
restart FFTF for the mission of producing tritiurr
while simultaneously producing medical isotope
rantities from existing U.S. sources.

In December, 1996, over sixty physicians and di
Secretary O'Leary to review and strongly consic
operation, including isotope production. We ha
by the Department's steps this year to do just th
tritum production mission would also provide cr
production capabilities, unmatched by any othe

A body of scientists and other interested citizens devoted to the beneficial applications of radionu

, and less debilitating forms of

: health care and quality of life of
have been made in the use of

ient of cancer, cardiovascular
lemonstrated, for example, that the
truction of cancer cells provides an
er debilitating side effects than

e techniques will not be possible,
»s are readily available. There is
ch and for FDA-approved medical
atment of cancer using

a shortage of isotopes such as
ants have been denied treatment

t supply of palladium-103. Without
1t clinical trials, medical research
1to develop innovative new

2 physicians and researchers from
srence held in Richland, WA, on
I'F) as a Supplier of Diagnostic and
animously agreed that the United
for medical diagnostic and
nty-first century, and that new

his need. Atthe Richland

Znergy described the proposal to

r national defense applications,

1at are not available in sufficient

iguished researchers requested
the potential for future FFTF

seen very pleased and encouraged
Restart of the FFTF for an interim
ally needed medical isotope

actor in the Western hemisphere.

es to the treatment of cancer and other major diseases.
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Much work remains to be done to enhance health care through nucle

- medicine techniques. The medical

community is doing its share, despite the shortage of existing isotope supplies for clinical trials and the

uncertainties that are  ced in the future supplies of isotopes for med
applications. v thatend, itis critically nportant thatthe Departmen

such as the FFTF, to sustain and enhance its partnership with the nu

partnership that can do so much to save lives and improve the quality

We strongly encourage the Department to maintain its long-term con
isotopes and continue its consideration of restarting the FFTF.

P —A—

Marc A. Garland
President

Robert E. Schenter, Ph.D.
Board Member

Sucaml

Susan L. Gc¢ day
Board Co-Chair

Hormas S oefrls

Thomas S. Tenforde, Ph.D.
Board Member

We, the undersigned, concur with this letter prepared by the Nuclear

A &
S. James\Wdelstein, M.D., Ph.D. A. Bertranc

Daniel C. Tosteson Umversrty Professor, Professor (
Harvard University Vanderbilt
Past-President, Socie of Nuclear Me :ine Professor ¢

University «

@&/ 1 W,w 25

Robert F. Carretta, M.D. Sally J. De
Director, Department of Nuclear Medicine,
Roseville Hospital, Roseville, CA
Vice-President-Elect, Society of Nuclear Medicine
Past-President, American College of

Nuclear Physicians

University « ©

| research and therapeutic
1ake available its unique resources,

edicine community — a
for critically ill patients.

nt to the production of medical

ot bl

arrell R. Fisher, Ph.D.
oard Member

ie Research Council.

1.D., Ph.D.

logy,
ity School of Medicine

logy,
achusetts

Moo dlornp

M.D.

Professor of Internal Medicine and Radiology,
California at Davis
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(o R A

Alan R. Fritzberg, Ph.D.

Chief Scientist and Chairman of the
Scientific Advisory Bi  d,

NeoRx Corporation, Seattle, WA

-

A

George E. Laramore, Ph.D., M.D.

Acting Chairman, Deg tment of

Radiation Oncology,

University of Washing! 1 School of Medicine

Y=

Conrad E. Nagle, M.D.

Chief, Nuclear Medicine Department,
William Beaumont Hospital, Troy, MI
Past-President, American College of
Nuclear Physicians

aakon Ragde, M.D.
Urologist, Northwest Hospital, Seattle, WA
Assistant Medical Director,

University Hospital, Seattie, WA
Board of Directors, Pacific Northwest
Cancer Foundation, Seattle, WA

S

Elissa L. K
Associate |
New York |

/

Carol S. M
Director, N
Harbor-UC
Professor «
University

fudh s

Martin L. N
Professor ¢
and Pathol
Medical Br.
President, .
Nuclear Pt

D

David A. Si
Chief, Leul
Memorial ¢

P

rer, M.D.
fessor of Clinical Radiology,
versity School of Medicine

Af it

us, Ph.D., M.D.

ear Medicine Outpatient Clinic
Medical Center

ladiological Sciences,
-alifornia at Los Angeles

mo
ladiBlogy, internal Medicine,
1, University of Texas

th at Galveston

erican College of

cians

inberg, M.D., Ph.D.
Jia Service,
in-Kettering Cancer Center
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/%m /
Glenn T. Seaborg, PI . Aldo N. 8
Nobel Laureate in Chemistry Professor
University Professor of Chemistry, University

University of California at Berkeley
Associate _.rector, Lawrence Berkeley
National Laboratory

Coonw. B Al

Edward B. Silberstein .D. Huibert M
Professor of Medicine and Radiology, Radiation
University of Cincinnati College of Medicine Arlington

Board of Trustees, Society of Nuclear Medicine

Nobel Laureate i m Physnology and Medicine

cc: Congressional Delegation of Washington
Congressional Delegation of Oregon
Congressional Delegation of Idaho
The Honorable Gary Locke, Governor of Washington
The Honorable John Kitzhaber, Governor of Oregon
The Honorable Phil Batt, Governor of Idaho

M dlcme and Radiology,
Miami School of Medicine

iesendorp, M.D., Ph.D.

icologist,
ncer Center, Arlington, TX







Radiological Soclety 820 Jorie Boulevard
' of North Amerlca Qak Brook, lllinois 60523-2251
Founded in 1915 630/371-2670 -
FAX: 630/871-7837
WWW.Ina.org

July 21, 1999

Dr. William J. Madia
Pacific Northwest National Laboratory
902 Battelle Blvd :
X 99
T K1«
ind, WA 99352

Dear Dr. Madia:

Our organization represents over 30,000 practicing radiologists. We ar
support for a full and open consideration of the restart of the Fast Flux’
operation as a uger facility to provide irradietion services for the nation
¢ nmunities. E . ]

With its restart, FFIF would provide an extremely veluable resource |
by supplying research and educational opportunities related to nuclear
science. The availability of FFTF’s proven research capabilities woul
¢ ccially in the areas of medical isotope development, producto

processing.

The FFTF has the ability to produce latge quantities of a varicty of
. promising isotopes are currently either unaveilable or available in
production facilities that s difficult to conduct clinical studies with &
Research is being hampe 1 or removed from consideration by a'lack ¢
are often the only effective way to properly diagnose and treat seriou
ra >logists, have access toa wide variety of isotopes, including those wif
to agnose, prevent and treat heart disease, cancer, arthritis, and more

The FFTF is a unique facility with capabilities that no other device in t
outstanding record of research, operational excellence, and environment:
m it never be built aga  Thus, I hope that the decision on its futur
mernts and many prospective contributions to the nations health and we

Sincerely,

St ==

Jerry P. Petasnick, MD
Chairman of the Board

Board of Directors C. Douglas Maynerd, MD Davi
Jerry P. Petasnick, MD R. Nick Bryan, MD, PhD Rabe
Chairman Pegey J. Fritzsche, MD Deln
Seymour H. Leviit, MD Brizn C. Lentle, MD Ezec

President

iting to you to express our strong
:Facility (FFTF) and its renewed
1edical, science, and engineering

the nation’s faculty and students
dicine, engineering, and nuclear
ihance and extend those efforts,
nd applications, and. materials

:dica] isotopes. Many of these
:h small quantities from other
very small numbers of patients.
1ese igsotopes, Medical isotopes
sease, It is crucial that we, és
igh specific activity, appropriate
ently, infectious disease.

world can match. Italso has en
ewardship. A reactorlike FFIF
i1l fully weigh its considerable
e.

Hussgey, MD
. Hattery, MD
, Stauffer
e Director




OREGON HEALTH
SCIENCES UNIVERSITY

ANUEL MARTINEZ-MALDONADO, M.D.
VICE PROVOST FOR RESEARCH

3181 S.W. SAM JACKSON PARK RD.
MAIL CODE LIVOG

PORTLAND, OR 97201-30938

TEL: 503-494-1085

FAX: 503-494-1099

June 21, 1999

Dr. William J. Madia, Director
Pacific Northwest National Laboratory
P.O. Box 999

Richland, WA 99352

Dear Dr. Madia:

I am writing to express my strong support for a full and open con eration of the restart of the
Fast Flux Test Facility “FTF) and its renewed operation as a use  icility to provide irradiation
services for the nation’s science, engineering, and medical comm  ities.

With its restart, FFTF could provide an extremely valuable resou  for the nation’s faculty and
students by providing both research and educational opportunitie: :lated to nuclear science,

e ineering, and medicine. Through our ongoing association wit he Pacific Northwest
National Laboratory, we have established a broad range of strong llaborations. The
availability of FFTF’s proven research capabilities would enhanc nd extend those efforts,
particu 1y in the areas of medical isotope development, product ( and applications, materials
processing, electronic materials development, and others.

The FFTF is a unique facility with capabilities that no other devic n the world can match. It
also has an outstanding record of research, operational excellenc¢ nd environmental
stewardship. A reactor like FFTF might never be built again. Tt , I hope that the decision on
its future will fully weigh its considerable merits and many prosg :ive contributions to the
nation’s health and welfare.

Manuel Martinez-Maldonado, M. D.

cc: Mr. William D. Magwood, IV, Director
Office of Nuclear Energy, Science & Technology (UST E)
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STATE
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June 25, 1999

Dr. William J. Madia, Director
Pacific Northwest National Laboratory
P.O. Box 999

Ricl mnd, WA 9' 52

Dear r.Madia:

I am writing to express my strong support for a
resta of the Fast Flux Test Facility (FFTF) anc
facility to provide irradiation services for the na
medical communities.

With its restart, FFTF would provide an extrem
nation’s faculty and students by providing both
opportunities related to nuclear science, enginee
ongoing association with the Pacific Northwest
established a broad range of strong collaboratio:
of FFTF’s proven research capabilities would ei
particularly in the areas of medical isotope deve
applications; materials processing; electronic m

Seve | of our faculty here at Oregon State, incl
Department Head of Nuclear Engineering, and |
Radiation Center, have worked on FFTF-relatec
interested in and concerne about the FFTF bei

1 and open consideration of the
s renewed operation as a user
n’s science, engineering, and

“valuable resource for the
search and educational

1g, and medicine. Through our
itional Laboratory, we have

in these areas. The availability
mce and extend those efforts,
»ment, production and

rials development; and others.

ing Dr. Andrew Klein,
Stephen Binney, Director,

rojects in the past and are very

available for future missions.
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The FFTF is a unique facility with capabilities, st
that no other device in the world can match. It al:
research, operational excellence, safety, and envir
reactor with the capabilities of the FFTF might ne
capabilities and configuration are complementary
neutron research reactor. Thus, I hope that the de
weigh its considerable merits and many prospecti
health: d welfare.

Sincerely yours,

{LU -MJW a/'l/'( Z(’r“’

Wilson C. “Toby” Hayes
Vice Provost for Research

WCH:nm
cc: Mr. William D. Magwood, IV, Director
Office of Nuclear Energy, Science & Te

R. Eric Leber, h.D.
Manager, College and University Relatic

PO Box 641030

; its hard neutron spectrum,
s an outstanding record of
ental stewardship. A.

»e built again. Its unique

ar own TRIGA thermal

n on its future will fully
mtributions to the nation’s

logy (US DOE)
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STATE
UNIVERSITY

100 Radiation -Ccnrer
Corvallis, Oregon
97331-5903

Tele phom
541.737.2341

Fax
341.737-0480

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
P.O. Box 999

Richland, WA 99352

Dear Dr. Madia:

I am a strong advocate of the Fast Flux Test Facility (FFTF). I view the FFTF
as a unique national facility that has demonstrated its capabilities very well in
the past. As the nation’s priorities have shifted, so has the scope of
opportunity for the FFTF. This is a tribute to the flexible and multi-faceted
nature of the FFTF and its outstanding record of research and operational
safety.

I encourage a decision for restart of the ] ‘. I would hope this decision
would be made based on scientific merit and not political expediency.

The FFTF is a unique facility, especially in terms of its very hard neutron
spectrum. As such, it has the capability of producing many high specific
activity radioisotopes that cannot be produced at any other facility in the
world. There is much research that is hampered by the lack of certain medical
isotopes. It’s a “chicken and egg” situation in which the lack of isotopes leads
to less research from which USDOE deduces that these isotopes aren’t needed.
Furthermore, because of the low use rate of these research isotopes, they tend
to be very expensive. In my opinion significant advances in nuclear medicine
diagnostics and therapy could be accomplished if an expanded suite of
radioisotopes were available. The FFTF would be an invaluable contribution
to this effort. With expanded research studies the price of producing these
isotopes would also decrease.

Oregon State University has had many valuable collaborative research
relationships with the Pacific Northwest National Laboratory and other
Hanford contractors over the years, especially in the nuclear area. We are very
interested in and concerned about the FFTF being available for future projects.
Thus, I hope that the decision on its future will fully weigh its considerable
merits and many prospective contributions to the nation’s health and welfare.

Sincgrely,

Stephen E. Binney
Director

c. Mr. William D. Magwood, IV, Director
Office.of Nuclear Energy, Science & Technology (USDOE)



§ Washington State Ur versity

I Office of the Vice Provost for Research ’ PO Box 641030
: ' Puliman, WA 99164-1030

509-335-3535

FAX 509-335-1949

July 21, 1999

Dr. William J. Madia, Director

Pacific Northwest National Laboratory
P.O. Box 999

Richland, W 99352

Dear Dr. Madia:

I am writing to comment on your pcoming consideration of the restart of the Fast Flux
Test Facility (FFTF) and its renewed operation as a user facility to provide irradiation
services for the nation’s science, engineering, and medical communities.

Over the years, Washington State University and Pacific Northwest National Laboratory
have engaged in joint research across a broad spectrum of science and technology. This
relationship, as reviewed through a recent series of summit meetings, has brought
considerable value to all parties. Accordingly, the University is interested in sustaining
those interactions and, as new opportunities emerge, examining them as prospects to
expand and enhance the productive collaborations between our two institutions. We are
particularly interested in biomedical and agricultural applications that will enrich the
scholarly work of our faculty and students.

Sincerely,

George A. Hedge
Vice Provost for Research

pc: Mr. William D. Magwood, IV, Director
Office of Nuclear Energy, Science and Technology (US DOE)




Universityofldaho

University Research Office
Moscow, idaho 83844-3010

Phone: 208-885-6651
FAX: 208-885-6198

June 22, 1999

r. William J. Madia, Director
Pacific Northwest National Laboratory
P.0. Box 999
Richland, WA 99352

Dear Dr. Madia:

I am writing to express my support for the restart of the Fast Fl.  Test Facility (FFTF) and its
renewed operation as a science and engineering user facility.

ne University of Id: o has over the years established many str g collaborations with the
Pacific Northwest National Laboratory, and the research capabi es offered by the FFTF could
not only strengthen existing collaborations but help build new ¢ s as well. UI scientists and
engineers would welcome such enhanced opportunities, particu ly in the areas of materials
processing and development.

With its restart, FFTF could provide an extremely valuable resc e for the nation’s research
universities by providing both research and educational opportu :ies related to nuclear science,
engineering, and medicine. A positive decision to restart thisw ue facility would be an
important step in retaining our nation’s position as the world’st  scientific enterprise.

Sincerely yours,

:an’ne M., Shreeve
ice President for Research and Graduate Studies
Professor of Chemistry

IMS:cm :
cc:  Mr. William D. Magwood, IV, Director
Office of Nu« :ar Energy, Science & Technology (USI E)

The University of idaho is an equal opportunity/affirmative action employer an ucational institution.




REED COLLEGE
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REACTOR FACILITY

Dr. William J. Madia, Director
Pacific Northwest Ni  onal Laboratory
P.O. Box 999

Richland, WA 99352

Dear Dr. Madia:

Iam yinsupp  of the  start of the Fast Flux Test Facil
provide an unparalleled source for neutron irradiation services 1
medical communities.

The Reed College Reactor has a strong collaboration with the F
Laboratory. The availability of FFTF’s research capabilities wi
particularly in the area of medical is« )pe development. Its cap:
from our own research reactor, and therefore provide complemnx

I hope that the decisi 1 on FFTF's future will fully weigh its co
prospective contributions to our nation’s health and welfare.

Sincerely,

Director, Reed College Reactor

cc: Mr. William D. Magwood, IV, Director
Office of Nuc :ar Energy, Science & Technology
U.S. Department of Energy
. Washington, D.C. 20585

E s
N

Portland, Oregon 97202

June 23, 1999

(FFTF). U_r  start, it will
yur nation’s science and

fic Northwest National

d extend our efforts,

lities are distinctly different
ary capabilities.

derable merits and many

3203 SE Woodstock Blvd., ind, OR 97202-8199 Tel: (503)777-72

Fax: (503) 777-7274 reactor@reed.edu







Douglas E. Olesen
President and
Chief Executive Officer

June 30, 1999

Mr. William D. Magwood, IV, Director

Office of Nuclear I :rgy, Science & Technology
U.S. Department of Energy

1000 Independence Avenue, SW

Was igton 1585

Dear Mr. Magwood:

As the Departmeni  'Energy prepares to make a decision re
Facility (FFTF), I am writing to affirm the support of the Bat
of the FFTF and its operation as a user facility to provide nuc
supporting this nation’s scientific, engineering, and medical c

Battelle is committed to:

u Ensuring, through its operation of the Pacific Northw
safe and productive restart  d operation of the FFTE
nuclear science and irradiation services infrastructure.

n Using the st ng international and commercial contac
to ensure that the market for the FFTF’s products anc
support is obtained to offset the FFTF’s operating co:

Meeting agreed-upon goals for restart cost and sched
revenue offset targets in accordance with performanc
Department 1at place any and all FFTF-related fee at

We believe that thrc  3h PNNL we can help the Department |
advantage and potential. When Dr. Bill Madia presents the re
at the July 29, 1999, public meeting of the Department’s Nuc
Committee (NERAC), he will be representing all of Battelle i
world-class facility. We know FFTF can make important cor
come.

I was a member of the PNNL staff when Battelle had respons
of FFTF. I watched its construction and initial operation witt
always believed that this facility had greal otential to make ¢

.. Putting Technclogy To Worl:

505 King Avenue

Columbus, Ohio 43201-2693
Telephone 614+42446562
Fax 614+424+3260

ing the future of the Fast Flux st
Memorial Institute for the restart
research and irradiation services
wnities.

Vational Laboratory (PNNL), the
in essential element of this nation’s

d customer base of this Institute
vices is fully engaged, and that

sperational excellence, and
eements established with the

age this reactor to its full

s of the 90-day study on the F F
Energy Research Advisory
1firming our support for this
itions to our nation for years to

y for the initial concept and design
reat deal of pride. We have
ibutions on a broad scale to
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improve the quality of life. Ilook forward to the opportunity tc  ive Battelle once again assume
responsibility for this ne facility and guide its utilization in the  vice of the nation.

'you have any questions, please do not hesitate to call me on () 424-6562.

Sincerely,
P -
Vi
D. E. Olesen
President and
Chief Executive Offic
DEOQ:bjc
cc: W. J. Madia. Director

Pacific Nor west National Laboratory







MEM(C ANDUM OF UNDERSTA

SUBJECT: Technical Support for restart and operation of the Fast

This memorandum outlines our intent and understanding about pote
(ANL) collaboration with Pacific Northwest National Laboratory (F
proposed restart and operation of FFTF under Pacific Northwest spc

Any FFTF restart will require augmentation of the current facility o]
reconstitution of a tec  ical support organization. Knowledge and ¢
reactor engineering, reactor safety, and liquid metal technology will
restart and operation of the facility. The ANL staff include a substa
and experience, derived from prior conduct of fast reactor developm
EBR-IIL

The timing of EBR-II stand down and the pr« osed schedule for FF
that the prospective need for technical support for FFTF would seerr
EBR-II stand down schedule.

Argonne National Laboratory’s collaboration in the proposed FFTF
different forms, incluc 1g:

- Joint program development and the performance of projects whi
and irradiation services capabilities

- Specific technical support tasks to be undertaken by ANL, such.
reactor core calculations

- Loan of ANL operations and technical support personnel to Paci
maintenance subcontractor, under terms and conditions compatit

organizations.

Specific working agreements for collaboration, as outlined herein, w
organizations if the decision is made to restart FFTF.

R CL—p

Yoon(]. Chang, Assocraie Laboratory Dg'ector
Argonne National Lat atory

Lt A (Chet”

Walter J. Apley, Dizéctor .;é
FFTF Standby Project Offi
Pacific Northwest National Laboratory

DING

ux Test Facility (FFTF)

al Argonne National Laboratory

ific Northwest), in support of the

orship.

ations and maintenance cadre, and

rerience in reactor physics, fast
essential to timely and efficient

al increment with that knowledge
t work and design and operation of

restart appear to be compatible, in
y dove-tail quite well with the

tart is anticipated to take several

utilize the FFTF nuclear science

developing and/or confirming

Northwest and its operations and
with the needs of the two

be developed between the two

?31% 4, 1499

Lt 13 1999
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BWX Technologies, Inc.

Babcock & Wilcox, & McDermott company

John A. Fees
President, B&W Services, Inc.

July 16, 1

William J. Madia, Ph.D.

Director

Pacific Northwest National Laboratory
Post Office Box 999, MSIN: K1-46
Richland, Washington 99352

RE: Fast Flux Test Facility - B&W Hanford Compa

Dear Mr. Madia:

For the past several years, B&W Hanford Compan
Test Facility (FFTF) for the U.S. Department of En
Fluor Danit Hanford, Inc. (FDF  with programmat
Northwest National Labor ory NNL)/FDH Proje
tradition of FFTF operatio il excellence that has e
best operating reactor in the DC . complex.

BWX Technologies, Inc. (BWXT) has a long and p
supplier of reactor systems and fuel to the U.S. Gc
have sup} ed plutoniumf :ltothe FFTF and man
Navy and for research and test reactors. We are ¢
system components and nuclear fuel for the Naval

We are committed to continue this record of opera
decide to proceed with the environmental impact s
restart of the FFTF. BWHC is committed to suppo
developing an optimum arrangement for completin
process and prepare the | TF and the operating <
We are prepared to dedicate the experienced reso
task.

We believe we have déveloped a high confidence |
on our detailed involvement with the FFTF Standb
process. As a measure of our confidence in the F}

Rt. 726, M. maui0s Road
Lynchburg, VA 24504

P.O. Box 11165

Lynchburg, VA 24506-1165
(804) 522-6178

Fax: (804) 522-6963
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‘BWHC) has operated the Fast Flux
3y (DOE) under a subcontract with
direction by the joint Pacific

Office. We have continued the

ned the FFTF the reputation as the

4d history as a designer and
rrnment and the utility industry. We
ighly enriched cores for the U.S.
rently the sole supplier of reactor
uclear Program.

nal excellence should the DOE
ement (EIS) process and ultimate
JOE, PNNL, and FDH in

‘he work necessary for the EIS

ff for restart of critical operation.
ces necessary for this important

start cost and schedule plan based

’roject Office in the planning |

F, the FFTF staff and our corporate }
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RE: FF™ ™NHC -

resources and capabilities, we would be willing to |
meeting restart cost and schedule goals.

Once the FFTF is operational, BWXT would also p
related to operational excellence and performance.
FFTF and corporate resources to support meeting
offset targets.

The FFTF is a world-class facility and an important
President, BWXT, and | plan to attend the July 29,
Energy Research Advisory (NERAC) to reinforce o
FFTF restart.

“’ncerely,

President
B&W Sen

bik

ce all fee at risk based upon

:e all fee at risk for meeting goals
n addition, we commit to use our
> agreed-upon operating revenue

ational asset. Dr. Allen Womack,
199, public meeting of the Nuclear
support and commitment for the

3s, Inc.




\Duke Eng 1eering
P &Services..
A Duke Energy Company

404 South Tryon Street
P.O.Box 1004
Charlotte, NC 28201-1004

Tuly 16, 1999

Mr. Williatn D. Magwood, IV, Director

Office of Nuclear Enerpy, Science & Technology
U.S. Department Energy

1000 Independence Avenue, SW

Washington, DC 20585

Dear Mr. Magwood:

We are aware that the Department of Energy is considering the
Facility (FFTF) for a varizty of government and private-sector or
and irradiation services. 'With this letter, we are expressing inter
candidate forthe: =ri " jcontractor at the FFTF.

DE&S possesses the management and technical expertise and re,
years of nuclear facility d=sign, licensing, construction, and oper
have had the responsibility of operating nine commercial and DC
effectively. We currently provide operations consulting and mar
to 95 percent of the commniercial reactors in the U.S.

The FFTF is a world-class facility that can make important contr
come. We believe that as the operating contractor we can help tt
reactor to jts fulla rantage. Asa measure of our confidence int
would be willing to enter into a performance based contract relat:
the reactor. We feel this will lead 2 “win-win” amrangement fo
and oursejves.

We plan to send a representative to the July 29, 1999 public meet
Energy Research Advisory Committee (NERAC) to further comr
forward to the opportunity.

Sincerely

BTG esne

R. F. Green
President & CEQ

cc: Dr. William J, M:dia, Director
Pacific Northwest National Laboratory

ALF. GREEN

Preslgent & Chief Executive Oficer
704 373-3384

Fax 704 382-7969

art of the Fast Flux Test
ions related to nuclear science
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rees gained by more than 40
ons experience. Qur personnel
reactors efficiently and cost-
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tions to our nation for years to
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FFTF and our capabilities, we
to start-up and operations of
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Figure 3. FFTF Comple

3.1 Reactor and Main He: Transport §

The reactor (Figure is located in a shielded cell in the cente
> reactor by liquid sodium circulated under low pressure througl
systems, referred to as loops, which include pumps, piping, and in
are located within cells in containment. Figure 5 is a cutaway of t
location of the reactor, primary pumps, and intermediate heat exct
transport the reactor heat from the intermediate heat exchangers tc
exchangers for dissipation to the atmosphere (the FFTF does not g
the three cooling loops. :

The design of the FFTF has proven to be extremely robust anc
iety of purposes beyond its original mission. For example, the
tion of the reactor and heat transport system have led to the ability
demonstrate the safety ¢ racteristics of Liquid Metal Reactors (L
found in a typical nuclear reactor facility (e.g., neutron flux, coola
FFTF includes instrumentation to measure the coolant flow and te
subassemblies. Furth re, the capability exists, and has been u
assemblies within the core region to provide even more detailed c
capabilities were used during the early operation of the facility to
expected and to verify many of the safety characteristics discussec
assemblies (FOTAs) were used to place  ny thermocouples with
natural circulation decay heat removal process. These capabilities
formed to provide additional detailed information on the reactivity
during demonstration testing of devices designed to further enhan¢
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containment. Heat is removed from
separate closed primary piping
ate heat exchangers. These loops
1inment building showing the

Three secondary sodium loops
-cooled tubes of the dump heat
electricity). Figure 6 depicts one of

€, allowing it to be used for a

ve instrumentation and characteriza-

orm a wide variety of tests to

In addition to the instrumentation

temperature, flow and pressure), the

ire at the exit of each of the core

nstall specially instrumented

-ating data (see Section 4.0). These

. that the reactor was operating as
For example, fueled open test

ore region during verification of the

lso used during later testing per-

*k characteristics of the reactor and

herent safety of LMRs.
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¢ “LOCA-Proof”

A major concem for water-cooled reactors is the loss-of-coolant ¢
type of an event has been virtually eliminated in the FFTF and most ¢
major reason for this is the use of the high-boiling-point sodium cool:
tion of guard vessels around each major component of the primary he
elevated piping outside [ the guard vessels, multiple independent, an
required to lose the coolant from the core.

Reliable Reactor Shutdown System

The FFTF has an extremely reliable Reactor Shutdown System th
design standards. Many key operating parameters are monitored and
initiated when any of the key parameters exceed established values. 1
incorporated into the des . of :Reactor Shutdown ’stem.

¢ Desirable Nuclear Feedback Characteristics

The FFTF core is designed to ensure that the overall power coeffi

ing range. This means af any perturbation to the reactivity of the cc

niting. In addition, heating of the core reduces the reactivity of the
level.

¢ Passive Decay Heat Removal System

The FFTF is designed for essentially passive decay heat removal;
the reactor is shut down. Decay heat removal is accomplished by nati
the reactor and heat transport system and natural draft cooling of sodi
electrical power required to perform decay heat removal is that provic
power instruments to monitor critical operating parameters.

¢ Containment Building for Added Safety Margin
Although there are no credible accident scenarios identified for th
1lding, one is included to provide additional assurance that the public

The containment buildi: is designed, tested, and maintained to the rec
Mechanical Engineers (ASME).

A-2.7

dent (LOCA). The possibility of this

r liquid-metal reactor designs. A
When combined with the incorpora-

ransport system and the use of

ighly unlikely, failures would be

neets modern commercial reactor
omatic reactor shutdown (scram) is
h redundancy and diversity are

nt is negative throughout the operat-
.ends to be self-correcting and self-
e, thus driving it to a lower power

active equipment is required once
circulation of the sodium through

-to-air heat exchangers. The only
by safety grade batteries which

=TF that would require a containment
protected from unforeseen events.
ements of the American Society of
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(but not limited to): Clean Air Act and Amendments of 1990, Resource
1976, Toxic Substances Control Act of 1976, National Historic Preservati
Environmental Policy Act, and Washington State Waste Discharge Permi
permits are maintained cur  1it.

The FFTF’s record of superior safety and environmental performance
is well documented (PNNL 1982-1998). As aresult of the plant’s defenst
radiological releases during its ten years of operation were all well within ¢
or standards. For example, routine radiation exposure to facility workers
hundred times less than at comparable commercial nuclear plants (PNNL
ground exposure to a member of the public was at least 500,000 times les

RL 90).
'DOE pursues restart of the FFTF. an envir ntal impact stateme¢
6 ° o of the = "'ty. The \ review pr ould invol
tially affected and intere: nembers of the public; Federal, tribal, state

holder groups. None of the missions currently proposed for FFTF preseni
ing safety or environmental compliance issue. Bec  se of the facility’s lo:
the fact that none of the proposed missions represent a major departure fr
facility, the formal NEPA review process wi e relatively straight-forwai

However, the FETF’s location on the Hanford Site requires that speci
that e impact of restarting Fl .. neither distracts from nor adds to the n
In paralle] with the public scoping and draft EIS preparation, DOE would
Management Plan in concert with the States of Washington and Oregon.
potential waste sireams, evaluate best available treatment technologies, an
paths. The goal of the plan would be to ens e that any concerns about v
operation of FFTF and support facilities are fully understood and addresse
on the ongoing Hanford Site cleanup. Appropriate information from the pl
referenced in the Draft EIS.

2.14

1servation and Recovery Act of
Act of 1966, Washington State
rogram. Required operating

ring its construction and operation
~-depth design, environmental and
licable regulatory guidelines and/
1s and continues to be at least one
85), and the maximum back-

\an background radiation (DOE-

will be prepared to evaluate the
‘ormal participation with poten-
1local governments; and stake-
1nique or unacceptably challeng-
yperating history (1982-1992) and
earlier activities conducted at the

'onsideration be given to ensure

x cleanup challenges at Hanford.
nerate a Waste Minimization and
is plan would address all of the
valuate alternate disposition

te streams generated from

ind that there is no adverse impact
would be incorporated into and/or



Appendix A-2 Plant Description/Research and Isof

¢ Production Capabilities

4.0 Multip! Testing Capabi es

The FFTF is a highly versatile reactor capable of supporting multif
high quality isotopes. Due to the reactor size, number of available test
capabilities for monitoring each test location, a wide variety of tests c:
rently. Figure 14 shows the core loading for Cycle 11B demonstrating
core configuration. The reactor features, coupled with the high fast ne
cm?s), allow significant irradiation testi : to occur over shorter perioc
coupled with the FFTF’s relatively large power output, enable the FF]
produce many isotopes in amounts and purity levels not attainable in o

testing missions, there are several testing modes available to both optin

mum extent possible, an econormical test vehicle configuration. These
the following subsections.

Examp of FFT  pplice lon to Multipl
Cycle 11B Core Loac 1g

Core
Blanf

G}

@ Metal - FFTF M

@ Monju F }

Mo
(u,

Monju B

@ uoz2-FrIFse

Space Reactor

@3 MOTA - Materic

@ Control or Safe

Figure 14. Multiple Mission Core Load for

4.1  Reac r Core

There are eight locations available in the reactor that are termed 0;
These eight locations are unique from the rest of the reactor in that the
tion for remote monitoring during reactor operation. They are termed '
and exposed to the reactor sodium environment within the reactor, as a
What makes these locations unique is the provisions to have instrumen

cate with and extend above the reactor head for routing of various insti .
They are also positioned so that they allow for inner (core row 2), mid™

fluence environments.

A-2.15

testing missions and production of
;:ations, and the instrumentation

Je irradiated in the reactor concur-

: capability of managing a multi-test
ron environment (up to 7 x 10" n/
f time. These high-energy neutrons,
‘0 test a variety of materials and
rreactors. To accomplish multiple
¢ the testing and allow, to the maxi-
rious testing modes are described in

l..ssions

2mo. Experiment Fuel and

o (U, Pu) Oy/ HT9
| Driver Qualification, U-Zr / HT9

Fuel and Blanket,
) O,/ SS

5 IV Driver Test, UO,/ D9
I.S. Space Reactor Test, UN
Open Test Assembilies

Rod

32105086.0FH baw

vcle 11B

1 test assembly (OTA) positions.
How for direct, contact instrumenta-
yen” because they are directly cooled
most of the in-vessel components.
alks attached to them that communi-
nentation packages (Figure 15).

: (row 4), and outer (row 6) reactor
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ar . Significz t Events and Accc

Initial nuclear startup; attained criticality

I nonstrated use of natural circulation to c
power failure to the coolant pumps

Normal cycle operations commenced

F itoperating cycle lasted 53 days; longest ¢
reactor

Named one of the nation’s top ten engineerin
National Society of Professional Engineers

Concluded three . 0-day opérating cycles; a1
re tors

A: ieved prototypic assembly fuel burn-up o
per metric ton of fuel with flawless performai

Achieved prototypic assembly fuel'burnup of
ton of fuel, setting another record and an ind:

Cc pleted 101 days of continuous operation,

Ac¢ imed as “An Outstanding Engineering 4
m: zine

Achieved prototypic assembly fuel burnup of
ton [fuel, setting a record not just for fuel by
assemblies

Cal 1 “A Facility for the Future” by Nuclear
magazine

Achieved prototypic fuel burnup of 152,000 m
assembly was in core for three years

Produced gadoliniu
osteoporosis

-153, a rare isotope used
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y:
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he reactor core in the event of
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hievements of 1982 by the

er first for sodium-cooled
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000 megawatt days per metric
r first

ng another record
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000 meg‘éwatt days per metric
r the materials used in fuel

ineering International
vatt days per ton of fuel;

a1e early detection of
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Received the NEA’s Federal Design Achieven
C lered to stand-by due to lack of mission

Recipient of the National Energy Resources (
International Fusion Experiment

FFTF plant achieved hot standby
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1.0 Introductior

This report was prepared in response to a request from the Nucl
Committee (NERAC) subcommittee on “Long-Term Isotope Resear
NERAC subcommittee has asked for a reply to a number of questio;
Department of Energy (DOE) infrastructure serve the need for comr
(2) “What should be the long-term role of the federal government in
isotopes?”

Our report addresses the questions raised by the NERAC subco.
that were raised under the first of the above questions (see Appendix
i opeproducts offe by the DOE Isotope Production Sites, the ¢
facilic® u [to proc these products, the management of the isot
laboratories, and the  :omer service record of the DOE Isotope Pr

* An important component of our report is a description of the Fa:

Energy Research Advisory

nd Production Plans.” The
sgarding (1) “How well does the
ial and medical isotopes?”’ and
viding commercial and medical

ttee, and especially the 10 issues
[hese issues are related to the
silities and cor  lon of the
production programs at DOE
‘tion Sites.

ux Test Facility (FFTF) reactor at

the Hanford Site and the future plans for its utilization as a source 0. .. licisotopes needed by nuclear

medicine physicians. y researchers, a1 by customers in the commer

~ Inresponse to the second question raised by the NERAC subcom
supply of isotopes provided by DOE for medical, industrial, and rese:
strengthened in the near future. Many « the radioisotopes currently 1
therapy of cancer and other diseases are imported from Canada, Eurc
the control of isotope availability, quality, and pricing in the hands of
. opinion that the needs of the U.S. customers for isotopes and isotope -
served, and that the DOE infrastructure and facilities devoted to the s
improved. This perception forms one of the fundamental bases for ot
currently in a standby . dition, be reactiv d to supply nuclear serv
radioisotopes needed by the U.S. medical, industrial, and research cot

2.0 adioisotope Proc ction at tl

-1 History of Isotope Production Activities at the

The Hanford Site,1 ler management of the Westinghouse Hanfo
production at the FFTEF i the 1980s. More than 40 radiocisotopes of i
clients were produced. In many cases, only trace quantities of isotope
were produced. However, several isotopes, such as gadolinium-153 a
larger quantities and sold for medical applications. 1 of the radioch

-adiated at FFTF was performed in the radiochemistry laboratories ¢
Laboratory (PNNL). In 1991, at the request of DOE, the Hanford Sit

1

* sector.

ee, it is our firm belief that the
applications must be

for medical diagnosis and

and Asia. This situation places
-U.S. suppliers. It is our

lucts are not being adequately
y of these products must be
oposal that the FFTF, which is
and products such as

nities.

Hanford Site

nford Site

ompany (WHC), began isotope
est to medical and commercial
litable for research applications,
admium-109, were produced in
:al processing of isotope targets
e Pacific Northwest National
gan weekly production of









DC_ PNNL team to select a short list of companies whose proposals were considered acceptable.
Negotiations bégan in mid-1998, and on October 22, 1998, an agreement to lease 40 curies of highly
purified strontium-90 for a period of five years was signed by DOE and NEN ife Science Products, Inc.
A separate license ¢ ement to use PNNL’s patented process for extracting yttrium-90 from its
strontium-90 parent was signed by NEN on October 12, 1998.

Under the lease agreement, DOE receives an immediate fee of $25K and subsequent lease payments
based on a percentage of the net sales value of yttrium-90 sold by NEN. The estimated value of this lease
agreement for DOE is approximately $1M over a five-year peric  based on the current yttrium-90 annual
sales. Under the license agreement, the management contractor organization for PNNL - the Battelle
Memorial Institute — receives an initial fee of $75K and subsequent royalties based on a percentage of the
net sales value of Y-90 sold by NEN. The estimated value of this agreement for Battelle is approximately
$500K over a five-year license period. '

The lease agreement between DOE and NEN allowed a period of six months for transitioning the
yttrium-90 production operations from PNNL to NEN laboratories in Billerica, MA. At the beginning of
May, 1999, NEN began producing and selling yttrium-90 to commercial customers. PNNL continued to
produce yttrium-90 for medical customers involved in Phase 3 clinical trials until early June 1999, in
order to allow adequate time for the Food & Drug A ainistration to review and approve NEN’s Drug
Master File and to certify NEN’s yttrium-90 product as being of suitable quality for us¢ advanced

1ase 3 clinical trials.

Based on the success of the yttrium-90 commerc.  zation activity, PNNL is currently involved in
efforts to commercialize other technology that has been developed for the medical a) ication of
radioisotopes. For example, negotiations are underway with a private company for use of PNNL’s
radioactive composite polymer delivery system for treating prostate tt  ors and other forms of cancer.

2.3 Futw1 Plans for Isotope Production at the Hanford Fast Flux
st Facility

2.3  Background information on the FF’]

The FFTF’s original mission was to support liquid metal reactor technology development and reactor
safety by providing fuels and materials irradiation services. Although the U.S. liquid metal reactor
program ended at about the same time that the FFTF commenced operation in 1982, the reactor continued
operation for 10 years as a national research facility to test advanced nuclear fuels and materials, nuclear
power plant operating procedures, and active and passive reactor safety technologies. The facility was
also used to produce more than 40 different radioisotopes for use in research, medicine, and industry.

In addition,1 - generated tritium for the U.S. fusion research program and supported cooperative,
international nuclear research activ 5. The reactor was shut down in December 1993, and since that
time has been in a standby operational condition, pending a decision by DOE on its future use. In May
1999, the Secretary of Energy announced that a special 90-day study led by the Director of the Pacific
Northwest National Laboratory, . William Madia, would be conducted to establish whether the FF
should be considered for future missions related to national and international nu :ar technology needs.
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This scoping plan for future FFTF missions will be reviewed by NER
Secretary of Energy on August 2, 1999.

2.3.2 Proposed Fu re Missions of the FFTF

Because the FFTF has a large target volume and can provide a hi;
ranging from thermal to > 1 MeV, the facility is suitable for a wide ve
irradiation services missions. As part of the ongoing development of ¢
potential missions are being closely eval ited at the time this report is
science and irradiation services provided by FFTF will focus on a cor
21% Century needs, including:

e providing a large and reliable s
applications

Jly of radioisotopes for research

e promoting safer nu ar technology through reactor safety testing
proliferation-resistant nuclear fuels

e producing power sources for deep-space exploration through the f
radioisotope thermoelectric generators (RTGs) and research on co

e sustaining the nuclear option for power production through testing
instrumentation

e conducting advanced research and providing services related to th
reactors, hardening and testing of me¢ rials such as semiconductor
nuclear waste mater

With the establishment of a long r1m, stable core f¢ ral mission,
options for private sector users. A significant involvement of commeri
users in the future plans for FFTF is realistic, since the reactor previou
support multiple users and still achieve a  gh capacity factor during i

2.3.3 Capability of the FFTF for Isotope Production

The FFTF offers several special production advantages relative to
that are currently in opera Hn in the United States:

1. Neutron Energy Moderation. Thel TF neutron energy spectru
provides a significant advantage for the production of several medi
of fast and high-energy neutrons. An example is the production of
with a zinc-67 target. Through the introduction of energy moderat
energy spectrum within each targ  ssembly can be moderated ovt
provide a high flux of fast or epit mal neutrons. In this manner,
location can be tailored to achieve a maximum reaction rate for pr«
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2. High Neutron Flux. The peak flux within the FFTF core re
the reactor is operated at full power, which is higher than the
isotope production in the United States. As a result, isotopes
produced in large quantities during irradiation cycles that ra:
isotopes) to one year. Figure 3 illu ates the high neutron fl
U.S. reactors.

3. Large .arget Volume. The core volume within the FFTF r
twice as large as the core volumes « the other existing DOE
provides a production advantage for isotopes that are needed
production cross-section must be offset by the irradiation of

During the FFTF’s ten years of operation, more than 40 diffi
isotopes were produced. The reactor also demonstrated the capa
species during the .me irradiation cycle. As the demand for me
could meet multiple isotope production  :ds while supporting o!
services missions.
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2.3.4 Candidate v lical Isotopes to be Produced at
Demand and Other DOE Reactor Capabilities

In planning for a ft e isotope production mission at FFTE
projected future man r a broad range of radioisotopes requ
applications. The prest and future availability of these isotop
analyzed, as well as the "TF’s capability to supplement the su
projected future demand. From these analyses, together with re
market such as those conducted by Frost and Sullivan' and the |
is apparent that the greatest challenge in  2eting the market req
will be in the area of therapeutic medical isotopes. A focus of t
radioisotope production mission has ther e been placed on th
currently unavailable, or available only in limited quantities, frc

For initial plar * 3 purposes, a set of 30 medical isotopes v
obtained from several soi es, including (1) the above-mentione
of the medical literature and the ~120 ongoing clinical trials tha
cancer and other diseases, ar 3) therej tof an expert panel
the future demand for m  al isotopes.”  1ese 30 isotopes are
of their medical applications. These applications primarily invc
major classes of disease — cancer, vascular disease (arterial re:
isotopes have both diagnostic and therape ic applications (e.g.,
several of the isotopes serve as *“‘generators” for other therapeut
decay products [e.g., tungsten-188 for rhenium-188, thorium-2:
thorium-228 for bismuth-212, and actinium-227 for radium-22’
process used to transmute the target isotope through neutron irr
isotope product. Three types of reaction processes are consider
gjection of either a gamma ray or a proton, and inelastic excitat:
nucleus to an excited isomeric state.

From an analysis of the production requirements for these 2
quickly evident that several of them have small (<5 barn) produ
irradiation with fast or high-energy neutrons. The cross-sections and nei
30 isotopes listed in Table 1 are depicted schematically in Figure 4. It is
of the isotope production requirements that the FFTF, because of its higl
ability to perform flux tailoring using hydride energy moderation, is idea
production of a majority of the medical isotopes listed in Table 1.

! “FFTF Medical Isotopes Market Study (2001-2020),” Frost and Sulli
California; Pacific Northwest National Laboratory report PNNL-1177

? “Evaluation of Medical Radionuclide Production with the Accelerator
Facility,” Medical University of South Carolina report (July 15, 1997,

* Expert Panel Report: “Forecast Future Demand for Medical Isotopes,
Project #130, final repc  (April 1998).
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T primary missions of the RPG :to create and implement in
cleanup and the beneficial use of radioactive materials. Primary are:
development of technologies for the cleanup of hazardous radiologic:
disposal of nuclear fuels, and (3) the production of medical isotopes.
RPG in FY 1999 is projected to be $38M, the majority of which is b
o wironmental Management, Defense Programs, the Office of Civ
Management, and the Office of Nuclear Energy, Science and Technc

The RPG’s staff is divided into six teams that represent the main
organizational unit: (1) shielded facility operations for work with hig
(2) radiomaterials performance, (3) physic. radiochemistry, (4) sepz
(S)radio lytical applications, and (6) isotope production.

F Flux Fa ™y
The current organizational structure [ the FFTF is shown in Fig

this report, the reactor is currently in a standby mode of operation. /
administrative staff are involved in maintaining all of the essential op

- in a functional condition, including the reactor’s liquid sodium heat t1

budget for the FFTF in FY 1999 is $40M.

Plans are being developed for the FF  F’s operational and organi
decision to restart the reactor for a future nuclear science and irradial
at a 100-MW power level, a total support staff of 410 FTE is expect
baseline operating budget under this condition will be $55M during ti
operations in FY 2005.

As part of the 90-day FFTF scoping study that is currently in prc
developed that will incorporate the organizational and fiscal requirern
products and services to be offered by the reactor. An emphasis is be
productive partnerships  tween the fede  government and private ¢
from the reactor’s capat ties.

2.4.3 Isotope Program Management

As described in Section 2.4.1, the isotopes program at PNNL is 1
RPG. e Manager of the DOE-sponsored Hanford Radioisotopes P
functions as the lead scientist for the RPG’s 12-member Isotope Prod
line management respons  lities for the staff and facilities involved i1
isotopes for commercial 1 medical applications. These staff, togetl
physicists, engineers, radiochemists, and r lear safety specialists fr¢
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sectioning and processing, metallography, physical properties testing ¢
processing (including waste vitrification), and radioanalytical and preg

The HLRF contains three large, interconnected hot cells designate
The three cells are each 15 ft highand 7  deep; the A-Cell is 15 ft wi
each 6 ft wide. In-cell operations are performed using medium-duty €
with viewing of the work through leaded ~ass, oil-filled windows. Cl
VCRs have been installed for detailed in  :ction work within the hot ¢
have overhead bridges that contain hoists with a 2200-kg capacity. Tl
utilities, and have shielded service penet  ions at the front wall for ins
Each hot cell contains several process vessels, which are located belov
capacity from4 to 3201 5. Accesstoeachh cell in the HLRF is |
and a shielded double-di  transfer port located in the rear wall of the
2200 kg can be transferred into and out of the hot cells using a bridge
{ cells.

> SAL contains six interconnecting hot cells, each of which is 5
high. Each hot cell is equipped with a p¢  of medium-duty manipulat:
walls of the hot cells provide rapid transi ; of radioactive samples int
cells are equipped to perform a wide variety of analytical chemistry of
samples.

As part of the planning activities for a future radioisotope product
assessment was made of the capabilities of the RPL to support the rad
for a wide variety of irradiated target mat als. Figures 9 and 10 illus
RPL facilities modifications that could be made to accommodate the p
and isotope products following irradiation at FF.  and transport in sh
would take place over a distance of ~10 miles on a four-lane highway -

The general features and functions of the RPL laboratories that we
irradiated at FFTF have been described in a PNNL report.” In brief, s
these laboratories would be as follows:

1. A cluster of 10 laboratories would be available on the first floor of
contain a small hot ce  a shielded glove box, and a fume hood wil

2. A transfer port for receipt of casks containing irradiated targets in
installed, and provision would be made in the C-cell for initial pro«
targets (e.g., irradiated europium targets containing gadolinium-15

7 “Medical Isotope Production at the Fast Flux Test Facility: A Tech
Pacific Northwest National Laboratory Rep. No. PNNL-SA-29592,
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Introduction

This report present's responses to tv  series of questions that wer
Nuclear Energy Research Advisory Committee (NERAC) that has be
Term Isotope Research and Production Plan.” The NERAC subcom:
Reba, and the Hanford Site Visit team, which comprises a subset of t
chaired by Dr. Thomas Ruth.

The first set of questions raised by t : subcommittee on isotope §
received from Dr. Ruth on May 10, 1999, and the second set was rect
Responses to the first set of questions were prepared as part of a June
Production at the Hanford Site in Richland, Washii "on” (PNNL 19¢

ions th document, with frequent references
additional details. Responses to the sect d set of questions from the
presented in this document for the first time.

zd by a subcommittee of the
arged with producing a “Long-
is chaired by Dr. Richard
ycommittee members, is

:tion at the Hanford Site was
from him on July 5, 1999.
report entitled “Isotope

The responses to these

June 1999 report for

AC subcommittee are



1 Responses to the First Set ¢

The set of questions received on May 10, 1999, consisted of two
contained 10 individu: questions to which responses are given belo

1.0 H v well doe
serve the nes

the Department’s existing five-sit
for coi nercial and research isot

1.1 What is the physical con tion of e isotope proces:
Response:

...z primary isotope roduction fac ties at the Hanford Site are
Laboratory (RPL) (Building 325 in e 300 Area of the Hanford Site]
(FFTF) reactor (in the 400 Area of : Hanford Site). In addition, the
facilities that are suitable for various aspects of target preparation anc
isotopes. These facilities are discussed briefly in this document, witt
additional details.

(a) RPL. The RPL is a 143,700 ft* il ng that contains laboratorie
for work with nonradioactive materials, microgram-to-kilogram «
and up to megacurie quantities of other radionuclides. The total
laboratories is 44,300 ft?, of which 6,950 ft? (15.6%) is presently
and nearly all of the unoccupied laboratories are functional and fi
Several of the laboratories, especially those used for radioanalyti
during the past few years. The 1 grading and modemization of e
laboratories has been given a high priority during the past two ye

During a recent space utilization survey of the RPL, an assessmei
hoods and shielded glove boxes (inc] ling sma hot cells) that ar
programmatic work. Of the 79 functional fume hoods and 23 shi
respectively, are available for additional work.

A special feature of the RPL is the existence of two heavily shiel
the East and West sides of the building. These shielded facilities
Facility (HLLRF) and the Shielded Analytical Laboratory (SAL). °
which are heavily utilized at the present time, provide capabilities
pilot-scale work with a wide variety of highly radioactive materia
required to conduct radiochemical separation and purification pro
sectioning and processing, metallography, physical properties test
processing (including waste vitrification), and radioanalytical and

luestions
| questions, the first of which

yduction infrastructure
) )
E 21

‘acilities and equipment?

idiochemical Processing
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occupied by general chemistry
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irk, have been renovated

1ent within the chemistry
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glove boxes, 50 and 15,

cilities located in annexes on
e High-Level Radiochemistry
two hot cell complexes,
onducting bench-scale to
ipabilities include those

es, irradiated fuel or target
*activated metals, thermal
wratory chemistry operations.




The HLRF contains three large, interconnected hot cells design:
The three cells are each 15 ft high d 7 ft deep; the A-C  is 1.
are each 6 ft wide. In-cell operations are performed using medi
manipulators, anc e work is viewed through leaded-glass, oil-:
equipped with television cameras, VCRs, overhead bridges, hoi:
shielded service penetrations at the front wall for insertion of sp

The SAL contains  : interconnecting hot cells, each of which it
high. Each hot cell is equipped with a pair of medium-duty mar
rear walls of the hot cells provide rapid transfers of radioactive ¢
¢ _ hot cells are equipped to perform a wide variety of analytic

radioactive samples.

A¢ 7 ional information on the Rl and its laboratory facilities 1
production missions in the future, is contained in PNNL (1999a)

(b) FE F. The FFTF’s original mission was to support liquid-meta
reactor safety by providing fuels and materials irradiation servic
reactor program ended at about the same time that the FFTF con
reactor continued operation for 10 years as a national research fz
and materi. , nuclear power plant operating procedures, and act
technologies. The facility was also used to produce more than 4
research, medicine, and industry. 1 addition, FFTF generated t1
program and supported cooperative, international nuclear researc
down in December 1993, and since that time has zen in a stand
decision by DOE on its future use. 1 May 1999, the Secretary ¢

as A-Cell, B-Cell, and C-Cell.
vide and the B-Cell and C-Cell
luty electromechanical

1 windows. The hot cells are

ind standard utilities. They have
.instrumentation.

ft wide, 5.5 ft deep, and 9.5 ft
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1emistry operations with highly
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ctor technology development and
Although the U.S. liquid-metal
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y to test advanced nuclear fuels
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n for the U.S. fusion research
tivities. The reactor was shut
perational condition, pending a
ergy announced that a special

90-day 1y led by the Director of the Pacific Northwest Nation.. ..aboratory, Dr. William Madia,

would be conducted to establish whether the FFTF should be cons™’

national and international nuclear technology needs. The nuclear ¢
provided by FFTF v | focus on a core federal role of meeting mul

1. providing a large and reliable supply of radioisotopes for resez
applications

2. promoting safer iclear technology through reactor safety test
proliferation-resistant nuclear fuels

3. producing power sources for deep-space exploration through tl
radioisotope thermoelectric generators, and for research on cor

4. sustaining the nuclear option for power production through tes
reactor instrumentation

zd for future missions related to
1ce and irradiation services
: 21% Century needs, including:

medical, and industrial
ind the development of
roduction of plutonium-238 for

>t space reactor technology

of fuels, components, and



5. conducting advanced research and providing services related
reactors, hardening and testing of materials such as semiconq
transmutation of nuclear waste materials.

These future missions, and the bus :ss plan for FFTF’s propose
a document that will be submitted to NERAC on July 20, 1999 for re
Secretary of Energy on August 2, 1999. This document is entitled “}
Flux Test Facility: A Nuclear Science and Irradiation Services User

The FFTF consists of the reactor, w ch is capable of steady-stat
400 MW, and several support buildings and equipment arranged arot
building. Heat is removed from the reactor by liquid sodium that is ¢
loops, which include the pumps, piping, and intermediate heat exchar
the FFTF is designec  shut down automatically and the reactor will
circulation of the sodium. ¢ emergency power source consisting of
monitoring capabilities 1 the event of a shutdown. The reactor also |
cooling if a leak occurs in the liquid sodium heat transport system.

Other major systems )cated in the FFTF reactor containment bu

o the Closed Loop Ex-Vessel Handling Macl & that is used to ins
reactor and to remove them at the end of the irradiation cycle

e the Interim Examination and Maintenance (IEM) Cell, in which &
dried to remove residual sodiunr  efore disassembly; the target pi
assemblies with mai Hulators and placed in containers for remov:

¢ a Bottom-Loading Transfer Cask, which is used to transfer the pi
containment building to a cask loading station in the Reactor Sen

Detailed descriptions d photographs of the FFTF containment t
described above are contained in PNNL (1999a) (Section 2.5.2).

(c) Other Available Fa ties. In planning for a proposed future FF
several facilities at the Hanford Site have been examined as possi
and the processing of isotope products. In all cases, these facilitie

and equipment that could make them useful if an expansion of facili’

growth in the demand for FFTF isotope products. Three candidate {

(a) This document is refer | to here

er in this report as the “FFTF Sc

1e testing of materials for fusion
s, and research on
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1. Building 306E. Located in the 300 Area of the Hanford Sit¢
past to fabricate a variety of reactor components, fuel assem
assemblies. Some of the target fabrication equipment and n
equipment still exist in the building and are available for ust

2. Postirradiation Testing Labor. »ry. Located in the 300 Are
contains 13 hot cells and support laboratories for the physic:
irradiated fuels, fission products, and irradiated structural m
cell facilities has been underw:  for two years, and is expec
two years. Only a small amou of programmatic work is ct
on the long-range utilization of this facility is underway, inc
under lease agreements. This alternative may be attractive f

relationships with companies interested in the preparation ar
at FFTF.

3. Maintenance and Storage Facility. Located in the 400 Area
north of FFTF, this facility is a multi-purpose service center
maintenance and storage requir. ents of the FFTF. A speci
shielded enclosure that contains vo shielded decontaminati
remote and hands-on cleaning of equipment and tools. This
enclosures, was  t fully utilized during the ten years of full

consideration has been given to : possible use for the fabric
FFTF targets.

Additional details on each of these facilities are contained in PN

2 What capitalin 'stments are ee¢ to ensure the n
facilities? If additional resources needed, are the
rational, easily integrated into existing infrastructure
supportable)? Will any portio be sustainable over ti
personnel resources?

Response:

As part of the planning activities for a future FFTF nuclear scien
an estimate has been prepared of the costs associated with restarting 1
at a 100-MW power level. This estimate, expressed in FY 1999 doll:
expenditures are distributed over a four-year period from 2001 — 200
(1) recovering systems that were shut dov  before the standby decisi
instrumentation upgrades, (3) fabrication of rapid radioisotope retrie\
short-lived isotope targets while the reactor is at power, (4) modificat

facility has been used in the
and radioisotope target
structive examination

1e Hanford Site, this facility
metallurgical examination of
l[s. Decontamination of the hot
be completed within the next
ly being conducted, and a study
7 use by commercial companies
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cessing of targets irradiated

> Hanford Site about 500 ft
upports the specialized

ture of this facility is a large
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FFTF operation, and

and disassembly of

999a) (Section 2.5.3).
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ctical (e.g., technically
3l rimplemented and
y local financial and

I irradiation services mission,
actor for steady-state operations
$229M. The capital

. include funds for

late 1993, (2) equipment and

3) vehicles for removal of

“hot cells and support



laboratories for target processing operations, and (5) staff increases ¢
estimated annual cost of FFTF operations is $55M. A more detailed
for FFTF restart is provided in the FFTF Scoping Plan (PNNL 19991

A business model has been developed as part of the FFTF Scopi
incorporates plans for recovering approximately $100M of the restar
operating life of the reactor. This business model was developed usi
Order 2110.1A, “Pricing of Department Materials and Services and |
Federal Administrative Charges.” The model is comparable to those
reactor facilities, and has been reviewed and accepted by the DOE C
held during June 1999. The FFTF business model provides adequate
term and sustained fut : operability o e reactor.

In this business model, the funding FY 1999 dollars required «
includes both the $229M discussed above and $55M in operating fur
mode of operation during the period 20 -2001. During the projecte
reactor (2004-2038), a “value recovery  arge” of ~4% will be appli
services. The funds recovered through this charge will be placed in ¢
grow at an annual rate estimated to be ~5% above inflation, and thert
portion of the restart costs.

The staffing infrastructure to support both the reactor operations
irradiated targets are it ace and adaptable to rapid growth of the nu
components of the FF1t mission. As described in detail in the FFTT
the operations staff at the FFTF will increase from the current level ¢
410 FTE at the time of restart. This increase w  accommodate the f
required for target insertion, irradiation, and retrieval in the isotope p
preparation is expected to be carried out by a subcontractor working

Radiochemical processing of the isotope targets will be carried o
Radiochemical Processing Group (RPG), which consists of 75 techni
occupy the RPL (described in PNNL (1999a), Section 2.4.1). The ist
RPG currently has 12 sta members, of which 5 perform radiochemi
expected that the number of scientists and technicians performing rac
to 21 FTE at the time FFTF commences full operation. This expansi
of radiochemists and technical support staff within the RPG, and by 1
involved in radiochemical processing operations, it is expected that tl
packaging and shipping will increase from 0.5 FTE to 7.5 FTE, and t
administrative staff w i ease from 1.5 FTE to 5.5 FTE.

Although the FFTF Scoping Plan (PNNL 1999b) does not explici
reactor operations or the isotope productic mission, discussions havi
companies that may have an interest in commercializing various com
marketing, sales, and distribution of isotope products). These discuss

aining. Once restarted, the
iption of the schedule and costs

in (PNNL 1999b) that
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the coming five-y.  period (i.e., ring the preparation of the FFT}
and the reactor restart activities), with a reasonable probability of su
agreements between DOE and commercial organizations.

1.3 What is the availability of tI prii ry nuclear facility
the next five years (e.g., HF | outage, LANSCE prog

Response:

If the current plans to initiate preparation of an Environmental I
met, then it is expected that FFTF w  be restarted by July 2004. D«
in the FFTF Scoping Plan (PNNL 1999b). In addition, all of the tarj
facilities such as the RPL are expected to remain a  lable for work
production mission.

1.4 What understanding exists at each site about the pri
serve isotope customers?

Response:

Because many of the isotopes produced at the Hanford Site are s
centers for the treatment of critically ill cancer patients, the isotope ¢
high priority. For exan 2, the staff performing the radioanalytical
services in support of the isotopes program give this work the highes
A complete radionuclide analysis and Inductively Coupled Plasma (I
of the isotopes sent to customers are performed within 24 hours of th
These data are then sent immediately to the customer for review befc

Another example of i : high priority given to the medical isotop
when the RPL was shut down temporarily for safety upgrades. By di
DOE Richland Operations Office, Mr. John Wagoner, the production
was allowed to continue 1interrupted during the entire shutdown pe
1.5 How muchin Ience does eal site manager have in
purpose facilities?

Response:
The Manager of the Hanford Radiois: pes Program, Dr. Thoma

scientist for the isotope production team within the RPG. The organi
of research are described in PNNL (1999a) (Section 2.4

ironmental Impact Statement
in establishing partnership

selerator or reactor) over
changes)?
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of the restart schedule are given
eparation and processing
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and on-site transportation
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ygram occurred five years ago
rder of the Manager of the
trium-90 for medical customers
which lasted about one year.

ining the use of multi-

forde, also serves as the lead
12l structure and primary areas

. In his capac™ as head of the isotope

production team within the RPG, the manager of the Hanford Radioisotc _ >s Program has line
management responsibilities for the staff and facilities involved in the ra =" )chemical processing of

isotopes for commercial, medical, and research applications. These staf}

»gether with a matrixed team




of nuclear physicists, engineers, rz2  ochemists, and nuclear safety sg
Hanford contractor or; iizations, have functioned since 1997 as a st
proposed future FFTF isotope productic mission. An important pai
identification of laboratory facilities that will be given a high priority
FFTF isotope production mission.

1.6 What cost-containment measu s are being pursued

Response:

Cost-containment efforts in the isot  £s program are centered ar
procedures for all isotope products. Following the costing procedure
Isotope Programs (NE-70), an annual cost/price analysis is performe
four-level Work Breakdown Structure. Examples of this type of cost
(Section 2.6.1) and in the response given below to the first of the nev
NERAC subcommittee on July 5, 1999.

In all aspects of isotope production, efforts are made to streamlin
procedures and to use the most economical services available from v.
Hanford Site. For example, ICP analyses of the che1 :al purity of is
2228 Building under a subcontract with the Fluor Daniel Hanford Cc
option (by nearly a factor of 2) than perfi mning iese analyses in the

1.7 What licensing issues need to be a Iressed?
Response:

If adecision is made to restart the FFTF, it will be subject to all
of a nuclear facility, as described under DOE Order 425.1A (“Startug
1995). Licensing of the FFTF under the regulations for commercial 1
requirement. However, it is expected that DOE will request the Nucl
conduct a detailed technical review of the safety aspects of operating
that was followed prior to initial startup of the reactor in the early 19:
Atomic Energy Agency (JAEA) may be requested to verify the inven
materials at the FFTF. The IAEA has declared its willingness to helf
international nuclear science community.

It is the goal of the Hanford Radioisotopes Program to transfer te
applications of medical isotopes to the private sector through appropr
example is the licensing agreement sig y NEN Life Science Proc
use PNNL’s patented process for extracting yttrium-90 from a stronti
form. Under this license agreement, the n  1agement contractor orga
Memorial Institute — receives an initial fee of $75K and subsequent
the net sales value of yttrium-90 sold by NEN. The estimated value ¢
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approximately $500K over a five-year license period. This licensir
commercialization effort in which NE  took over from PNNL all ¢
sales, and distribution of yttrium-90 (described in more detail in P}

Based on the success of the yttrium-90 privatization activity, P.
commercialize other technology that has been developed for the m¢
example, negotiations are underway with a private company for ust
polymer delivery syst.  for treating prostate tumors and other forn

In addition to technology licensing agreements, consideration b
lease agreements under which commer |l companies could perfon
Hanford Site. For example, a study is underway on the feasibility 2
all of the Postirrza ation Testing Laboratory described above in the
facility, as well as other laboratorii in the 300 Area of the Hanford
private-sector companies in future work related to the preparation a
isotope production.

1.8 What unused or underused capacity (e.g., personne
to support a growth in isoto] demand?

Response:

As discussed above in the response to Question 1.1, a recent su
indicated that ~7000 ft of functional lal atory space is currently a
new projects. It is anticipated that reassignment of laboratory space
future to accommodate : full set of rec rements for the radiocher
isotope targets. In addition, as also discussed above in the response
support facilities available for isotope target preparation and proces:
Postirradiation Testing Laboratory at the Hanford Site.

With regard to the availability of trained staff who could be mol
isotope demand, there are currently about five scientists and technic
could be utilized in tl  capacity (in addition to the staff that are me
team). The overall workload and availability for new assignments ¢
driven primarily by funding for work in support of the Hanford nucl
processing and disposal of nuclear fuels. As the time approaches fo
2004, an assessment will = made of staff assignments to support th
a zars likely at this time that recruitment and hiring of new staff w
preceding restart of the FFTF. However, as indicated above in the r
discussions with private-sector companies could lead to privatizatios
isotope production program. The commercialization of various elen
preparation, irradiation, ¢ | processing of isotope targets, as well as
of the final isotope products, could have a significant impact on the :
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met by PNNL a1 other contractor organizations at the Hanford Site
production mission.

1.9 Summarize customer inquiries received during the
was filled, referred to other facilities, or rejected? E:

Response:

During the past two years the primary isotope product supplied 1
yttrium-90. Weekly shipments of this medical isot: 2 have been sy
are using yttrium-90 primarily for cancer radioimmunotherapy. As ¢
(Section 2.6.2), PNNL rovided more than 1200 consecutive on-tim
DOE customers during the two-year pe d preceding the commerci:
were rejected and there were no unfilled requests for yttrium-90 e

Responses are alsc  ade to customer inquiries regarding isotope
inford Site. These i1 res are answered within one work day by
Isotope Production Sites or commercial suppliers.

1.10 How does each site manager rate customer satisfact
overall program?

Response:

The level of satisfaction expressed by customers for isotope proc
Radioisotopes Program s consistently been very high. Our dedica
exemplified by the 100% on-time record for more than 1200 shipme:
years, has earned a number of compliments in letters sent by satisfiex
(1999a), Section 2.6.2). In addition to the timeliness of isotope shipi
production have receive 2 number of compliments for the consisten
produced at the Hanford Site.

With regard to the overall DOE isotope program, it is our percep
the quality of the isotope products that are provided for medical, indt
However, improvements could be made i the availability and timely
demand for therapeutic 1 dical applications and research (e.g., copp
stage cancer therapy trials and laboratory animal research).
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2.0 What should be the long-term role of Governme
and research isotopes?

Response:

It is our firm belief that the supply isotopes provided by DOE
applications must be strengthened in the near future. This opinion is
recent DOE Expert Panel Report on the future need for medical isotc
the radioisotopes currently used for medical diagnosis and therapy o
imported from Canada, Europe, and Asia. This situation places the ¢
and pricing in the hands of non-U.S. suppliers. It is our opinion that
isotopes and isotope products are not being adequately served, and tl
facilities devoted to the supply of these products must be improved.
to supply isotopes for  dicine and re h is one of the fundament
the __ __ asanational DOE resource.
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Responsest the Second Set

The second set of «  =stions received on July 5, 1999, consisted
are provided below.

1.0 Detail how you set the price of a mCi of a radioit
show if the ¢ st is fully loaded or incremental, a
materi: ; an parts, facility rental and amortizat
overhead charges, waste disposal, and all other
cost of producing, marketing, selling, and distril
customer service, distribution, and orderir~* lli
with examples for the vingre “oisoto ;: |
several resei >h radioisotopes.

Response:

[N.B.: The pages on which the response to the above question is pre
SENSITIVE to indicate the proprietary nature of the data that are dis

Prices are set by the Department of Energy’s Isotope Programs (
provided by the Isot: 2 Production Sites in the form of cost/price an
Isotope Production Sites themselves do not set prices for the isotope
contract. The pricing guidelines used by DOE are described in the ai
audited on a yearly basis by KPMG Pea' [arwick. These guidelines
on the basis of (1) actual production costs, (2) market value of the pr
community for the product, and (4) other factors.

In response to the NERAC subcommittee’s question, cost/price &
131,1-125,P-32 and Pd )3, as well as several isotopes that are curr,
early-stage clinical trials. The cost/price 1alyses were prepared in a
DOE Isotope Production Sites, and the labor costs are fully burdened
rates in FY 1999 applied to labor costs by PN  and the Babcock &
i WHC):

e PNNL: G&A + Nuclear Assessment — 44.8%
Program Development and Marketing — 6.0%

Service Assessment — 1.0%

e BWHC:  Project Management Account — 16.0%
G&A + Service Assessment — 15.7%
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Phosphorus-32

Phosphorus-32 (t;, = 14.3 days) is produced by irradiation of a ¢
25 days. The product isotope is separated from the sulfur target
carbon disulfide and passing the solution through an activated c:
eluted with-carbon disulfide to desorb the sulfur, dried, and elute
(5 M) to recover the phosphorus-32 product. The product is ana
purity. The production costs for 700 millicuries of phosphorus-:
production cost is $38.36 per mi curie, which is within the rang
$85 per millicurie of phosphorus-32.

1.2 Other Examples of Researc Isoti es

In this section of the report, costa  'set :preser  for the p.
are of interest for canc: therapy (e.g., copper-67, rhenium-186 and 1
188 generator), bone pain palliation in patients with advanced metast
and tin-117m), and for calibration of g¢ ma imaging systems (gadol

Copper-67

Copper-67 (412 = 2.58 days) is produced by irradiating a zinc-67
10 days. Following adiation, the zinc oxide is dissolved in sul
electrochemical cell and the copper-67 deposited on a platinum e
containing zinc is removed and replaced with fresh acid solution,
on the platinum electrode is continued for another 30 min. This |
a high purity of the deposited copper-67. The platinum electrode
copper is dissolved by immersing the electrode in concentrated n
evaporated to dryness and the copper-67 product is then dissolve
the customer. The final product is analyzed for chemical purity ¢
production costs for 1.85 curies of copper-67 are shown in Table
$55.16 per millicurie, which compares favorably with the market

Gadolinium-153

Gadolinium-153 (t,, = 242 days) is produced by irradiation of na
in a long-irradiation vehicle (LIV) for 100 days. Following irrad:
dissolved in acetic acid and the solut. . is contacted with granulz
atmosphere to convert the europium (III) to europium (II). A suli
the europium (II), thereby separating it from the gadolinium-153

three times, at which point the gadoli 1m-153 has the 99.999% 1
as a calibration isotope. The purified gadolinium-153 is then sub
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If FFTF undertakes isotope produ on in 2004, it is expected th
functions will be increased at that time to a level of effort of approxi
opportunities for privatization of this component of the isotopes pro;
ongoing discussions w 1 commercial companies.

4.0 Will yo sign contracts that guarantee delivery ¢
- delivery, and whe! the contract has penalty cla
the specified -oduct?

Response:

PNNL supplies isotopes under a standard DOE customer service
and all other aspects of  ch sales transaction. All isotope products
become the  ponsibility of the cu time of shipment. /
not have penalty clauses for untimely delivery by the express mail c:
routinely waived all ct  ges if the delivery of an isotope product is ¢
use it. This waiver of  arges is subject to DOE approval, but the Is

wve consistently permitted a waiver to be made under reasonable ci
practice is more “customer friendly” than introducing senalty claw:
customer service contract.
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