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| am forwarding the final report of the Defense Science
Board Task Force on Tritium Production Technology Qptions.

This report examnes options for tritium production
capability that meets the tritium requirements for the nuclear
weapon stockpile. The Terns of Reference directed that primary
consideration be given to technical, legal, and economc risks,
proliferation inplications, and ability to produce the required
amount  of tritium when required.

The Task Force examned the dual track production
technol ogies proposed in a 1995 Departnent of Energy Record of
Decision and identified the inplications associated wth each
option. The Secretary of Energy announced on Decenber 22, 1998

the selection of Commercial Light Wter Reactors as the preferred
facilities for producing a future supply of tritium

| endorse the Task Force's findings and propose you review
the Task Force Chairman's letter and report.
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Attached is the report of the Defense Science Board Task
Force on Tritium Production Technology Options.

Congress directed the Secretary of Defense, in consultation
with the Secretary of Energy, to establish a task force to
examne tritium production technology options. The Task Force
was to examine 1) The risk associated with the design,
construction, operation, and cost of each option for tritium
production wunder consideration. 2) The inplications for nuclear
weapon proliferation under consideration. 3) The extent to which
each option contributes to the capability of the Covernment to
reliably meet the national defense requirenents of the United
States. 4) Any other factors that the Secretary of Defense or
Secretary of Eriergy considers appropriate.

My thanks to the menbers who responded to the urgent timng
with intense focus. The Task Force especially thanks ptain Jim
Lyons, USN from the Defense Science Board Office, Colonel Bill
Smth, USAF and Colonel Mark Stevens, USAF for the special
arrangenents that made it possible to conplete this task quickly

and credibly.
Liy D';. Welch

General USAF (ret)
Task Force Chairnman
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Introduction

The long-standing nationa security policy of the U.S. to maintain a robust nuclear
deterrent continues to be supported by the Congress and the President. The President has stated
that “ . .. our nuclear deterrent posture is one of the most visble and important examples of how
U.S. military capabilities can be used effectively to deter aggresson and coercion. Nuclear
weapons serve as a hedge againgt an uncertain future, a guarantee of our security commitments to
dlies, and a disncentive to those who would contemplate developing or otherwise acquiring
their own nuclear weapons1

U.S. nuclear wegpons designs require tritium, an isotope of hydrogen, which has not been
produced in the U.S. since 1988, when the lagt tritium production facility (the K-Reactor at the
Savannah River Site) was shut down. This long period without tritium production in the U.S.
has been possible because arms control agreements reached in the early 1990s reduced the size of
the U.S. nuclear weapons stockpile and because the Department of Energy (DOE) met stockpile
tritium requirements by recyding the tritium removed from dismantled nuclear weapons,
However, since tritium decays at a rate of 5.5% each year, a dependable source of tritium is
required to continue to sustain the U.S. nuclear weapons stockpile to underwrite nationa security
policy and to support ams control goas. The U.S. does maintain a five-year reserve supply of
tritium, but this reserve is to be used only in an emergency. Current guidance states the reserve
must be restored to its origind level within five years of being used. To sudtain the START |
leve, tritium production needs to begin around 2005 at a production capacity of about 3.0
kglyear. START Il levels could be sustained with production of about 1.5 kg/year beginning
around 2011

Background

The DOE examined severd dternatives for the domestic production of tritium and in
1995, issued a Record of Decison (ROD) to pursue a dual-track approach to develop the two
options it conddered most promising. By the end of 1998, the Secretary of Energy is required by
law to sdect one of these two options to serve as the primary source of tritium (the other
dternative, if feasible, may be developed as a back-up tritium source).2

The DSB Task Force on Tritium was edtablished in response to the FY99 Nationa
Defense Authorization Act, Title XXXI, Subtitte D (sec.3163). This legidation directed the
Secretary of Defense, in consultation with the Secretary of Energy, “to establish a Task Force of
the Defense Science Board to examine tritium production options.” Specificdly, the Task Force
was charged with examining:

the risk associated with the design, congtruction, operation, and cost of each option
for tritium production under condderation;
the implications for nuclear wegpons proliferation of each such option;

1_A National Security Strategy for a New Century. The White House, October 1998.
2 The Defense Science Board (DSB) Task Force report was devel oped based on the information available during its

December 1998 deliberations. Since the deliberations of the Task Force, Secretary of Energy Richardson, on
December 22, 1998, announced the selection of the Tennessee Valley Authority’s (TVA) Watts Bar and Sequoyah
commercia light water reactors (CLWR) as the preferred facilities for producing a future supply of tritium.




the extent to which each such option contributes to the capability of the Government
to reliably meet the national defense requirements of the United States; and
any other factors that the Secretary of Defense or the Secretary of Energy considers
appropriate.

A report is to be provided to the congressiona defense committees not later than June 30, 1999.

The DSB Task Force on Tritium Production Technology Options was convened as a
continuation of the DSB Task Force on Nuclear Deterrence (report dated October 1998). The
Tritium Task Force membership is a Appendix A. In accordance with its congressona
mandate, the Task Force focused its examination exclusvely on the domestic tritium production
dternatives and did not consder other non-production options such as potentia foreign purchase.
Furthermore, the Task Force did not directly address political considerations associated with the
options and did not condder dternatives in the context of serving as a back-up source of tritium.

Tritium Production Technology Options - Overview
Irrediation Services

One of the dud tracks is to produce tritium by purchasing irradiation services usng one
or more commercid light water reactors (CLWRS). There are a large number of CLWRs
available in the U.S. This track focused on one or more of the government-owned CLWRS
operated by the Tennessee Vdley Authority (TVA) or on the nearly completed government-
owned, TVA-operated Belefonte CLWR located at Hollywood, Alabama Producing tritium in
electricity-producing light water or gas-cooled reactors is the method currently used to produce
tritium in the UK, France, and Russa and is the method used in the past in the U.S.

As a normd function of producing dectricity, these reactors, with minor fud adjusments,
can irradiae rods from which tritium can be extracted without disrupting the reactors  function.
To produce tritium, the boron-ceramic control rods normaly insarted in the fue bundles of
pressurized water reectors are replaced with lithium aduminate ceramic rods, cdled Tritium-
Producing Burnable Absorber Rods (TPBARS). The rods are bombarded by neutrons during the
norma operation of the CLWR, which converts Lithium-6 to Lithium-7, which then transmutes
into Heium-4 and tritium (H3).

The rods are replaced when the reactor is shut down for refueling after 18 months of
operation. The tritium is recovered in the Tritium Extraction Facility (TEF), which is planned to
be built & the Savannah River Site in South Carolina With the current schedule, the first set of
rods would be inserted in 2003, producing irradiated rods in 2005. However, the TEF is
currently not programmed for operaion until early FY 2006. Hence the TEF is on the criticd
path to meeting the tritium production need date to maintain a START | levd stockpile of
nuclear weapons. The “late-to-need” TEF operationd date will require use of some part of the
fiveyear reserve of tritium until the TEF becomes operationd.

Commercid reactors currently owned by the U.S. Government and operated by the TVA
include the Watts Bar Nuclear Plant Unit #1 in Tennessee, which is currently testing the TPBAR
process using a Lead Test Assembly (LTA), and Sequoyah Nuclear Plant Units #1 and/or # 2. To
maintain a START | stockpile level, two reactors are needed to stay below 2,000



TPBARSYreactor and thus not interfere with producing eectricity. A START 1l stockpile leve
could be accommodated in one reactor.

Another option for irradiation services is to restart the Fast Hux Test Facility (FFTF) at
the Hanford reservation in Washington State. This is a DOE-owned and operated facility. The
restart would take approximately 3.5 years and could ddiver irradiated rods around 2005.
However, the FFTF could produce a maximum of 1.5 kg/year (1 .0 kg/year at low risk) and
requires either plutonium or highly enriched uranium (HEU) for fud. Use of dther fud has
important policy implications that are discussed later.

Accderator Production of Tritium (APT)

The second of the dual track approaches is to develop a linear accelerator to produce
tritium. This method produces a stream of protons bombarding tungsten to creete neutrons that
interact with Helium-3, producing Heium-4, which rapidly transmutes into tritium. While the
underlying technologies are known and prototypes of severd subsysems are being built and
tested, the APT would be the firgt such system built to produce tritium on an industrid scae.
The proposed DOE design would be located at the Savannah River Site in South Carolina and
would operate for about 40 years. A “modula” design is being consdered which would build
the APT in two stages. The firs stage would be capable of producing enough tritium to meet
START Il requirements. A second would provide production capacity to meet a START |
sockpile levd.

Summary Comparison of Technology Options
The following chart summarizes a comparison of some key factors. More detailed
explanations of each of these factors follows in the remainder of the report.

Tritium Production Technology Options
Summary Comparisons

Irradiation  Services APT
Current CLWRs Bellefonte  FETFE

Delivery date Ealy 2006 Ealy 2006 Mid-2006 Late-2008
Meet annual need Yes Yes No! Yes
Resore  reserve Yes Yes No Variable?
Technical  risk Low Low Low Moderate
Schedule risk Low Moderate® Low High
Investment($99M)° 579 1,866 - 2,446 800 3116 - 3,631
Investment risk® Low Moderate Moderate High
Cost/gram ratio to APT? 3 - 8 0-4 5 10

1. Could meet START Il level at moderate risk

2. No for START | level, Yes for START Il level

3. All dternatives are subject to challenges from interest groups with attendant schedule risk

4. Regulatory - initial operating license required; Backup is interim production a another CLWR

5. Cost to complete including the Tritium Extraction Fadlity

. Probability of over-investment given long-term need

7. Based on 40-year average

8. High end with current TVA proposal -- Low-end if based on incremental cost or market price

9. Payback for one Belefonte proposd yields, in constant dollars, a net return to the U.S. Treasury

o



Operational Consderations
Need and Timing

To sudtain a START | stockpile level, gpproximately 3.0 kg of tritium/yesr are needed,
with deliveries beginning around 2005. About 1.5 kg/year would be needed to maintain a
START Il gtockpile with deliveries beginning around 2011. Since the time and process for
moving from a ratified START Il agreement to diminating the requirement for a hedge to return
to START | levels are undetermined, however, the need date for tritium production for
sustainment  remains 2005,

The earliest the CLWR irradiation services options could produce tritium is mid-FY 2006
(based on the TEF schedule). The FY 1999 Defense Authorization Act prohibited physica
congruction during FY 1999 on the TEF. The earliex APT could ddiver, even with an
agoressive schedule, is late FY 2008. Hence, maintaining the START | stockpile will require use
of pat of the five-year tritium reserve. The guidance for that contingency is that the reserve must
be restored within five years. The capacity of the CLWR options can meet the reserve restoration
guidance a any contemplated stockpile level. The FTTF option cannot meet the reserve
retoration guidance with reasonable risk even a the START Il level. The APT option cannot
meet the reserve retoration guidance at the START | leved.

Fexibility and Invesment Risk

Congdering the wide range of uncertainties about progress in arms control and resulting
uncertainties about the size of the stockpile, the Task Force examined the flexibility of each
option. It is desrable for the option to be scalesble to START | or START Il (or START llI), at
least through the early part of an option’s life span, until the future is more predictable. While
the Task Force did not examine this in great detail, START | is assumed to be the maximum
level for tritium production, athough this will not necessarily aways be the case. Irradiaion
sarvices a one or more CLWRs could produce varying amounts of tritium (up to more than 3.0
kglyear) as needed while 4ill peforming their design function of producing eectrica power.
The large up-front investment required to complete the Bellefonte reactor subjects the DOE to
rate-of-return on investment risk since production at lower rates would not give good return on
the DOE invetment. However, the facility would ill be peforming its desgn function of
furnishing eectrica power. The FFTF is capable of producing only up to 1.5 kglyear at
reasonable risk. The APT could be sized to produce 1.5 - 3.0 kglyear, but any future excess
capacity represents a large and irrecoverable investment since the primary purpose of the facility
would be to produce tritium.

Sudainability and Backup

The Task Force dso consdered long-term availability of tritium in the face of plausble
future developments. For irradiation services usng CLWRS, given the number of such reactors
in the U.S. (over 70) and the initid favorable results of the dmost completed test program, the
risk of technicd falure is very smdl. Hence, the principa risks to sustainability come from
regulatory, policy, or possble interest group oppostion issues. These are discussed later in the
report. The backup for a technicd failure in a reactor can smply be to shift production to another
properly licensed reactor. The technology option backup for a newly emerging regulatory or
policy issue with use of reactors to produce tritium would be an APT option held in a five-years-




to-deploy Sate of development. For the APT, the backup plan is to build the TEF, complete the
licensing process for a CLWR and to fabricate and store two sets of TPBARSs (a three year

supply).

Safety

The Task Force met with representatives from the Defense Nuclear Fecilities Safety
Board (DNSFB) and discussed safety issues for the various options but did not meet with the
Nuclear Regulatory Commission (NRC). Given the safety steps underway and the NRC-granted
license for the Lead Test Assembly, now underway at Waits Bar, the Task Force did not foresee
riks in this area. For the CLWR, the DNFSB was reviewing the TEF design. Similarly, the
DNFSB is engaged as externd design and safety reviewer for the APT and discussed
environmenta, hedth and safety concerns, which apply to congtruction and operations of the
APT. The DNFSB aso stated that either option could be safely constructed and operated.

Task Force Findings - Operational Considerations

- The need for tritium is clearly defined and documented in support of nationa security
policies.
All the production technology options are late-to-need to maintain the stockpile at the
START | levd with the required tritium reserve.
The CLWR proposas can meet the need by dipping into the tritium reserve with the capacity
to restore the reserve within current guiddines.
The APT proposa can meet the need by dipping into the tritium reserve but will take longer
than the current guiddines to restore the reserve.

Cogt

The Task Force reviewed the current cost estimates and pricing arrangements for al
options available a the time of the Task Force's deliberations. The following chart portrays the
edimates of invesment cogts and invesment profiles for the various options. The chart is in
constant FY99 dollars. While present vaue could be more reveding, there was not sufficient
detail available on dl the options to provide a credible present vaue caculation. In any case, the
congtant dollar portraya provides useful information. The cost to complete includes the cost of
the TEF for al options snce it is required to support the backup CLWR option even with the
APT approach.



Cost and Funding Profiles ($FY99)

InvestantProfile‘
r N\
Option Costto Comp Annual 99 00 01 02 03 04 05 06
Existing CLWR! 579 135 91 135 113 84 64 88 84 60
Bellefonte Al 2,446 342 191 1,013 1,000 90 62 (15) (17) (47)
Bellefonte B 1,866 34 62 99 140 300 285 273 263 228
Bellefonte C 1871 343 62 290 316 300 285 264 254 42
FFTF 800 100 57 96 157 167 210 168 149 127
APT 15 kgyr4 3,116° 100 137 185 191 314 346 347 360 346
APT 3.0 kglyr 3,631° 140 149 299 528 701 762 692 292 189
APT Backup 445 105 98 68 61 56 57

1 Profile predates congressional prohibition on TEF construction in FY99
2. Return to treasury over 40 years $4.4B

3. Return to treasury over 40 years -~$1B

4. Decision required by 2001, TEF 10C 2011 (investment beginsin FY04)
5. Prior costs: $385 million

6. Includes estimate of TEF program costs

TVA proposed three different pricing arrangements for completing and operating
Bdlefonte. The origind proposa, labeled Belefonte A on the chart, has large up-front costs but
returns $4.4 billion to the treasury over the life of the program for a net return in congtant dollars.
Bdlefonte B reduces the investment cost but provides no return. Bellefonte C increases the
front-end cost over Bellefonte B and returns gpproximately $1 hillion to the U.S. Treasury.

The Task Force noted that most of the investment costs portrayed above are not in the
current DOE budget. Further, the FY 1999 Defense Authorization Act prohibits physica
condruction during FY 1999 on the Tritium Extraction Fecility. The TEF is now on the critica
path for producing tritium in a reactor and is an essentid part of the backup plan for the APT
option.

To compare life-cycle costs of the various options, the cost/gram for a fixed period for
various levels of production is useful. The next chart provides that comparison.



Approximate Cost per Gram (FY 99 $000)

40 Year Average
250 N Cost Risk
=—— Existing
\ Bellefonte A CLWR
200 w/return netsf
average of 5- -A_Bell.B Low
150 - 10M/year
-X-Bell.C
100
Moderate
50 - --APT
- S Moderate
0 ' : ' ' —— APT to High
1 1.5 2 2.5 3 Downsized

Annual Production - KG

Approximate Market Price . senssesss CLWR Constant Price/Gram ws e =
CLWR Cost -- TVA/DOE  z7rges

Combining ingghts from both charts, the two options requiring the largest up-front
invesment are the APT and completing the Bellefonte CLWR. The largest life cycle cog,
regardless of level of production, is associated with the APT option. Using the price figures from
current TVA proposds, the lowest life cycle options are those which complete the Bellefonte
CLWR since the proposd is to provide 25 years of tritium production with no further payments
to TVA. Hence, the only operating costs associated with these proposas are for the TPBARS,
operation of the TEF, and transportation and DOE support costs (a tota of $34 million/year).

The TVA proposd for irradiation services usng exising TVA-operated CLWRs briefed
to the Task Force cals for a constant cost/year for 25 years regardiess of the quantity of tritium
produced, hence the higher cost/gram as quantities are reduced. The level dashed line shows the
comparison for a congtant price/gram with the current proposd. The shaded area shows a range
of estimates of the TVA costs based on Congressona Budget Office (CBO) estimates. Hence, if
the cost/gram for use of existing CLWRS is based on cost to TVA, it would become the lowest
life cycle cost proposd as well as the lowest investment cost option.3 The Task Force noted that

3 Under the terms of the Economy Act, services provided among different agencies of the government are provided
at actual cost. In April, 1999, DOE published its Tritium Record of Decision using the most recent cost figures for
the CLWR and APT for both START | and |l scenarios. The April 1999 CLWR figures, now in line with the
Economy Act, closely agree with the CBO estimates. For example, START | CLWR irradiation costs range between
$8.8 and $16.0 million per kilogram, and START Il from $11.3 to $20.5 million. These figures confirm the Task
Force’ s observation that the CLWR option has the lowest life-cycle and investment costs using the CBO estimates,
under the terms of the Economy Act.
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current price of tritium purchased commercidly is gpproximately $30,000/gram  for quantity
purchases.

Task Force Findings - Cost
APT requires the highest front-end investment and ddivers tritium a the highest cost/gram
life cycle cost.
Although irradiation services usng an exising CLWR requires the lowest invesment cog,
with TVA proposals provided to the Task Force, it operates a a high cost/gram compared to
operatlng a Bellefonte reactor or compared to the current market price of tritium.
Exigting proposds for CLWR use are congant cost/year for 25 years regardless of tritium
production rates.
Congant cost/year drives up the cost for operating a less than maximum capacity to
multiples of the market price.
TVA incrementa cost is well below market price.
A proposd for CLWR operation based on incremental cost to TVA or market price would
provide for the lowest investment and operating cost/gram.
Completing and operating a Belefonte reactor requires a large up-front investment but
provides a low life cycle cost/gram.
Confidence in APT development and congruction cods is tempered by the preiminary
design being only 30 - 35 % complete and by lack of a complete system test until the entire
accderator and separation systems are operating at scae.

Technical, Schedule and Regulatory Risks
CLWR

The Task Force found minima technical risks associated with the CLWR options. There
IS no change to proven reactor operations. Lithium is used to produce tritium in the United
Kingdom, France, and Russia, and is the method previoudy used in the United States. The
design of the TPBARSs is fully developed, evolving from a 1960's design. A request for proposa
Is to be issued in FY 1999 for long-term, production-scae manufacturing services. Thirty-two
TPBARs are being demondtrated as the Lead Test Assembly at the Watts Bar reactor to
demondgtrate that dl aspects (from design to actud insertion in a reactor, through completed
irradiation, transportation, and post-irradiation examination) are safe and technicaly
graightforward. The TPBARSs for the LTA were fabricated by Pecific Northwest Nationa
Laboratory with NRC oversght. To date, the monitoring process indicates that the TPBARs are
performing as intended. This LTA demongration is scheduled for completion in February, 1999.

The Nuclear Regulator Commission (NRC) has approved TPBAR design for use in a
reactor, and Waits Bar was granted an amendment to its operating license to permit the
irradiation demondration. For full-scde operation, NRC approvd of amended operating licenses
is required for Watts Bar and Sequoyah. The NRC is reviewing the Production Topica Report
on the use of TPBARs in production-scale quantities, and completion of this review is expected
in March, 1999. Bellefonte requires a new operating license, but the congruction license has
been granted. The TVA bears the regulatory risk with Belefonte, because it has offered interim
irradiation services a no additiona cost using existing TVA reectors if Belefonte were deayed.
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A draft environmenta impact statement (EIS) has been published for Production of
Tritium in a CLWR. The draft EIS projects no measurable hedth effects and states that
incremental radiologica impacts would be smdl. The find EIS and records of decison are to
follow the Secretary of Energy’s tritium sdection decison. The Task Force believes that any
potentia regulatory risks to the CLWR options could be closed early in the program.

FFTF

The Task Force found minima technica risks associated with the FFTF, gsit was
designed for irradiation services and no new technology is required to fabricate FFTF fud.
However, the facility is not currently operationa and is maintained in a sand-by condition. The
gaff is ill in place, but the reactor is defuded, with sodium circulating, keeping it in a
aurvelllance and maintenance status. The facility could be restarted in 3.5 years from a decison.
There is high confidence that 1.0 kg/year of tritium could be produced in the FFTF, but only
moderate confidence in 1.5 kg/year. Producing at the rate required to support the START 1 leve
is not feasble.

An EIS is required for the facility. The Task Force feds that regulatory risks for FFTF
could be closed early in the program.

APT

Technicd risks with the APT are driven by the fird-time integration of an accderator and
tritium production system at an indudtria level. However, the Task Force found no technical
“show-gtoppers’ at this time. Some critical |aboratory demondrations have been completed and
additional demondrations are scheduled in the next year. Engineering design began in early FY
1998, and preiminary design is 30-35% completed. However, technical risks will not be closed
until late in the program because (1) the find design is not planned until the end of FY 2004 and
(2) operationd testing is to begin in mid-FY 2003 and be completed by the end of FY 2008.

The APT requires a non-nuclear facility-operating permit approved by the DNFSB. The
plan is to complete the ste-specific EIS and issue a ROD in the 2nd Quarter FY 1999. The Task
Force did not see the APT regulatory process as a mgor risk area.

TEF

The Tritium Extraction Facility will be built irrespective of which tritium production
option is chosen. The extraction technology has been proven in a laboratory, and preiminary
design has been completed. A draft EIS for Congtruction and Operation of TEF has been
completed. Site preparation will not be completed until next year due to the congressond
impact on the schedule (delays 1OC to 2nd Qir FY 2006). Thisdday mekesthe TEF aaritical
path, and the TEF is now late-to-need to meet the START | leve requirement.

Task Force Findings - Technical, Schedule, and Regulatory Risks
Technicdl risks for any of the CLWR approaches and for the FFTF are minimd.
Regulatory risks associated with the existing CLWRs can be resolved early in the program.




Regulatory risk for the initid operating license for Belefonte is mitigated by use of an
exiging CLWR for interim production. Actions are underway to license full production at
Watts Bar.
For APT, the Task Force identified no show-stoppers.
Technicd risks remain moderate and would be fully resolved late in the program.
Schedule risk remans  high.

Proliferation, Policy, Interest Group Issues

While the operation, cost, and technica issues associated with each of the options are less
than fully resolved, the most controversa aspect of tritium production has been its perceived
impact on U.S. nonpraliferation policy. Some people have stated (1) that using a CLWR to
produce tritium would violate a long-standing U.S. practice regarding the separation between
cavil and military nuclear facilities or (2) that producing tritium in a CLWR would violate U.S.
laws prohibiting the use of specid nuclear materid (SNM) derived from commercia reactors for
nuclear weapons.4 It has aso been assarted that the production of tritium in a CLWR or the
FFTF would not be in keeping with the Non-Proliferation Treaty (NPT) and/or would violate
International Atomic Energy Agency (IAEA) safeguards. Critics of the APT argue that it carries
a large nuclear “footprint” -- thet a large investment in a facility intended to sudtain the U.S.
nuclear stockpile would undermine U.S. nonproliferation goas by cregting a perception that the
U.S. is committed to long-term sustainment of the START | or START Il level stockpile. Others
have dated that producing tritium would encourage potentia proliferators to establish their own
tritium  production facilities.

However, tritium is not defined as a SNM under the Atomic Energy Act of 1954, and
producing tritium in a CLWR does not violate U.S. laws. In addition, the stes under
congderation are owned by the U.S. Government and operated by the TVA. Hence, their use in
the production of tritium would be comparable to past U.S. practice of government-owned
nuclear facilities being used for both military and civilian purposes. For example, DOE's N-
Reactor was ddiberately designed to produce plutonium for nuclear wegpons while generating
seam used in the commercid production of dectricity. The Congress authorized construction
and operation of eectricd generating and transmisson facilities usng seam from the N-
Reactor.® This practice of a dud military/civilian use facility is dso seen in DOE's K-Reactor,
which produced plutonium for NASA, and in defense facilities, which provided radioisotopes for
cvilian applications. Additiondly, this dua-purpose practice is embodied in the TVA’s long
history of providing eectric power for the production of enriched uranium used in U.S. nuclear
wegpons. It is dgnificant to note that TVA was specificdly chartered to serve both civilian and
nationd security needs.

Also, tritium production does not violate the NPT. The U.S. is a nuclear weapon Sate
party to the NPT and is not prohibited from producing nuclear wegpons or the materias needed
for their production. Further, while the U.S. has voluntarily placed its commercid nuclear

4 The 1983 Hart-Simpson Amendment to the Atomic Energy Act expressly prohibits the use of SNM derived from
commercia reactors for nuclear arms.
5 Public Law 87-701, 26 September 1962
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facilities under Internationd Atomic Energy Agency (IAEA) safeguards, these safeguards apply
only to materids directly usable for nuclear wegpons (eg., plutonium or HEU) or materids that
can be transformed into direct-use materids (e.g., low-enriched or purified naturd uranium).
The IAEA does not apply safeguards to tritium, which is consdered a byproduct materid, and
has stated it “does not see a legd impediment to the possible U.S. production of tritium in a
fadility that is digible for IAEA safeguards.“6

These facts have led a U.S. Government Interagency Review to conclude that “the
nonproliferation policy issues associated with the use of a commercia light water reactor are
managegble and that the Department should continue to pursue the CLWR option as a viable
source for future tritium production.*”

Although the FFTF is currently subject to IAEA safeguards, the U.S. could reclassify it as
a defense facility to remove it from IAEA inspection digibility if it so desred. However, as
explained above, the production of tritium does not violate IAEA safeguards. A more serious
issue is that the FFTF mugt be fuded with plutonium or highly enriched uranium. If the FFTF
were to be fueed with plutonium, it would soon (after about 18 months) become necessary to use
plutonium the U.S. has declared excess to defense needs and which the Presdent stated in March

1995 would “never be used to build a nuclear weapon.” The thrust of Secretary Pena's address to

the IAEA Generd Conference in September 1997 was that 52 tons of HEU and plutonium he
was meking digible for IAEA inspections had been “removed from military use'.8 While the
U.S. has enough ‘unencumbered” HEU (stocks not declared excess to defense needs) to fud the
FFTF, doing so could undermine the current U.S. policy of discouraging the use of HEU fue
globdly.

There are no such concerns with the APT. The APT is to be a DOE-owned and operated
feacility intended primarily for defense purposes. While perceptions may persst that the APT
represents a commitment to maintain large U.S. nuclear stockpiles indefinitdy, there are dso
numerous proposas for dud-use activities for the APT. In any event, further arms reductions are
dependent upon the U.S. having high confidence in the rdiability of its smdler stockpile of
nuclear wegpons. The clam that the APT, or any other option, for that matter, will encourage
proliferation has little basis -- proliferators do not need tritium for likey unsophisticated nuclear
wegpons designs. The Interagency Review concluded that the APT would raise “no dSgnificant
nonproliferation policy issues’ as long as adequate export control measures were maintained.?

The DSB Task Force agrees with the Interagency Review that nonproliferation policy
issues are managesble for the CLWR options and are not an issue for the APT. Still, the specific
means for production of tritium will remain controversa whichever dternative is sdected.
Those who advocate unilateral reductions in the U.S. nuclear stockpile will object to and
chdlenge any production of tritium. Those who have an interest in a specific option may well

6 |nteragency Review of the Nonproliferation Implications of Alternative Tritium Production Technologies Under
Consideration by the Department of Energy: A Report to the Congress. Department of Energy, July 1998.

7 Ibid.

8 Ihid.

9 |bid.
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clam proliferation concerns to support their preferred aternative. However, so long as the U.S.
possesses nuclear wegpons, it must have a reiable source of tritium.

Task Force Findings - Proliferation Policy and Intere  Group Issues

- The Task Force heard concerns, related to use of CLWRS, about variance to the practice of
separating avil and military nucdlear activities.

- The Task Force heard concerns, related to APT, that the large investment in a facility whose
primary purpose is producing tritium gives the perception of long term commitment to the
current (or START 1) stockpile.

- The Interagency Review found:

For CLWR, policy issues are managegble.

For APT, no dgnificant policy issues.

For FFTF, ggnificant policy issues with the use of plutonium fued declared excess to
defense needs or use of highly enriched uranium fud.

- The Task Force agrees with the Interagency Review findings.

Summary of Task Force Findings

Irradiation services usng Commercial Light Water Resctors (Watts Bar or Seguoyah in

Tennessee or Bdlefonte in Alabama)

Ealiest ddivery of tritium to the sockpile is 2006 with the pacing item being the operationd

date for the Tritium Extraction Fecility a the Savannah River Site in South Carolina
Maintaining START | levels would require usng up to 20% of the tritium reserve of five
years. The proposed tritium production capacity could restore the reserve wdl within the
current guiddines of five years.

- Producing tritium in a CLWR at the proposed levels does not significantly impact the cost or
quantity of eectricd power production. The additional costs associated with tritium
production are to be borne by DOE.

- There is minima technicd risk.

- Regulatory and policy risks relating to proliferation concerns are managegble. The regulatory
risk can be closed early in the program.

- There is continuing risk of impacts of oppodtion by various interest groups - government
and non-government. An example could be continuing efforts to pass legidation that would
declare tritium a specid nuclear materid and prohibiting its production for defense uses in
commercid reactors.

- With current TVA proposds, completing Bellefonte to provide irradiation services entalls a
high front-end investment cost but provides for the lowest life cycle cost/gram of tritium. It
a0 provides a vauable asset for a government corporation which otherwise might not be
completed.

With a proposa based on market price of tritium or the incrementa costs of production,
irradigion services usng exising CLWRs provides for the lowest invesment cost and life
cycle cods competitive with operation of Belefonte.

Accdeaor Production of Tritium a the Savannah River Ste in South Cardlina
The earliest ddivery date of tritium to the stockpile is late in 2008.
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Maintaining START 1 levels would require using about three years of the five-year
reserve. The proposed production capacity could not meet the guidance of restoring the
reserve within five years
The large front-end investment to support currently anticipated stockpile levels crestes a high
risk of over-invesment in a primary purpose capacity not needed for the long term.
The sysem is a 30-35% prdiminay design with key engineering development,
demondration, and tesing well in the future.
At present the technicad risk is moderate, but the system technical risks would only be
closed late in the program.
The schedule risk remains high.

The APT option requires the highest investment of al technology options and produces
tritium a the highest life cyde cogt/gram.

Irradiation Services from Redarting the Fast Flux Test Fadility in Washington Staie

The earlies ddivery date of tritium to the stockpile is mid-2006, paced by operaion of the
TEF.

Maximum production capacity a& moderate risk is 1.5 kg/year. At low risk, the capacity is
1.0 kg/year.

The FFTF cannot meet the START | requirement.
There are dgnificant policy issues with proliferation implicaions:
The reactor uses plutonium or highly enriched uranium.

There is only an 18-month supply of unencumbered plutonium fud avalable (one
irradiation cycle).

Use of plutonium declared excess to defense needs or use of highly enriched uranium is a
variance with widdy stated U.S. policy and/or bilateral agreements.
The investment codts are reaively low and the life cycle cost/gram moderately high.
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