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storage facility design (14). This policy could be
reexamined if U.S. goals for Russian dismantle-
ment are not achieved.

Although Russian President Yeltsin supports
the SSD program and work now under way, the
Supreme Soviet has criticized it on the grounds
that it diminishes Russia's status as a nuclear
superpower to have the United States dictate
specific aspects of its nuclear enterprise. This, in
turn, has led President Yeltsin to keep a low
profile on the SSD program for the time being and
also to postpone submitting the START 11 treaty
for ratification (22). In addition to some dissatis-
faction with what are viewed as U.S. efforts to
unilaterally dictate the nuclear policy of former
Soviet Union nations, officials from both Russia
and Ukraine have expressed frustration with the
slow pace at which U.S. dismantlement aid is
being made available (42).

Evenin Russia, the political climate for accep-
tance of U.S. assistance is problematic. The
current program is a compromise between the two
countries. Agreements have been reached slowly
and in small steps. Some critics believe that
expenditures have not been well targeted and
have not led to significantly safer or quicker
dismantlement (11). It does not appear that this
program is being used to address the broader
issues of mutual goals and interests in the overall
weapons dismantlement programs of both coun-
tries. The timing of U.S. efforts to address these
issues may become more critical if political and
economic instability in Russia continue (9).

MANAGEMENT OF RUSSIAN PLUTONIUM

Little information is available on how the
former Soviet Union managed plutonium from
dismantled nuclear warheads in the past, includ-
ing how long and where it may have been stored
as intact pits, and where and how it was reproc-
essed or recycled into new warheads. Some
experts believe that plutonium was fabricated
rapidly into new warheads so that large storage
facilities were not required.”

There are conflicting reports on whether Russia
currently has sufficient storage capacity to carry
out dismantlement activities."” Reports from some
meetings in Russia indicate that lack of a dedi-
cated storage facility will not delay dismantle-
ment because temporary storage facilities are
available. The name or location of these facilities
is unclear (12). On the other hand, Russian
officials assert that lack of containers and storage
space for highly enriched uranium and plutonium
is the limiting factor in Russia's dismantlement
effort”(8). This contradiction indicates that more
specific information about Russian capabilities
and facilities may be needed if the assistance
program is to be effective.

US. Assistance to Russia for a
Plutonium Storage Facility

As is the case with U.S. weapons, the nuclear
materials from dismantled warheads of the former
Soviet Union will have to be stored until a deci-
sion is reached on final disposition. The United
States is providing assistance in the design of a
storage facility for nuclear materials recovered
from dismantled Russian warheads (via the origi-

IS In the United States, plutonium pits are commonly reprocessed to remove impurities (americium-241 in particular) prior to being remade
into new pits. According to one source, both the Soviet Union and the United States recycled plutonium recovered from dismantled warheads
into new warheads, and therefore did not generate large plutonium stocks until the late 1980s (53).

17 The three plants, described above, in the former Soviet Union at which plutonium was produced have stored at least small amounts. At
the end of 1991, 25 metric tons of separated plutonium in oxide form from civilian reactors was stored at the Chelyabinsk-65 plutonium

production facility (12).

18 A Russian news report dated August 6, 1992, stated that ““the nuclear workers themselves attest that Krasnoyarsk-26 [another plutonium
production site] is joining the process of dismantling nuclear warheads. The tons of plutonium produced here will most likely also return
here-for storage’ (25). Another former plutonium production facility—Tomsk-7—is the site currently being considered for construction of

the large storage facility for fissile materials from retired warheads.



136 Dismantling the Bomb and Managing the Nuclear Materials

nal Nunn-Lugar Soviet Nuclear Threat Reduction
Act, Public Law 102-228, and subsequent laws) .19

An agreement between the U.S. DOD and Rus-
sian MINATOM to assist Russia in the safe,
secure storage of fissile materials from disman-
tled weapons was announced in August 1992. It
committed DOD to assist a Russian-led effort in
designing a storage facility. Initial Russian design
requirements were received in August, and sev-
eral joint technical meetings have been held. The
United States has had ongoing discussions with
Russia about construction of a storage facility
there for nuclear materials from dismantled war-
heads.

DOD is committed to provide, at no cost to
MINATOM, technical assistance in this design
effort, including the development of design re-
guirements and criteria for the storage facility.
Under this agreement, MINATOM retains full
responsibility for facility design, and the total
DOD cost may not exceed $15 million (I). This
amount is considered to be only for design
assistance and is not expected to cover any
fraction of actual construction. The total con-
struction cost and the source of funding have not
been established. Although the United States
would clearly like Russia to cover the major
portion of these expenses, Russia maybe unable
to provide the amounts needed.

The Army Corps of Engineers is responsible
for storage facility design assistance under the
agreement.” DOE is providing design expertise
from the Albuquerque Operations Office for
project oversight; the Los Alamos National Labo-
ratory (LANL) for control, accounting, and safe-
guards; and the Sandia National Laboratory for
physical security and materials handling (48,49).
The design is intended as a joint U.S.-Russian
project, and by March 1993, several U.S.-Russian
technical workshops had been held. For example,

in December 1992, the Russian delegation, the
Corps, and LANL staff drafted general safety
criteria (20). The U.S. team is aso assisting the
Russians in a preliminary safety anaysis, a-
though the United States ultimately considers any
analysis of environmental impact to be Russia's
responsibility (48,49). The scheduled date for
completion of the design remains December
1993, athough there is uncertainty whether the
Russians will be able to complete all their design
tasks by that date (14).

Although the Russian fissile materials storage
facility design is proceeding with U.S. assistance,
the completion date for construction has been
delayed 1 year, to 1997 (22). The Russians plan
to locate the storage facility at Tomsk-7, near the
plutonium production facility. When the new
facility was announced, however, the population
in the adjacent community registered some oppo-
sition (8). In light of the accident at Tomsk-7 in
early 1993, when one tank at a weapons material
reprocessing plant exploded and released radioac-
tive material, such opposition may reappear (22).
The city council of Tomsk voted against locating
the plutonium storage facility in that region, and
President Yeltsin has stated that these desires
would be respected (53). Like the United States,
Russia plans to store the plutonium initialy as
weapons pits, but these may be removed from
storage later for further use or converted to a more
stable form for longer-term storage. Many Rus-
sian officials consider storage to be mainly an
interim measure that is required while final
disposition plans and technologies are being
developed. There is general agreement among
government officials that excess plutonium
should be used eventually in power-producing
reactors, but that these technologies will require
considerable investment to be operational .

19 The Department of Defense plans to obligate up to $30 million to support the storage facility’s design, construction, and outfitting (27);
$15 million of the $90 million can be used for facility design (8). Up to $75 million is proposed to provide the specialized equipment necessary

to make the storage facility operational (13).

20 The Transatlantic Division of the Corps in Winchester, Virginia manages the program.
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Russian officials have agreed in principle that
the United States will be able to monitor the
fissile materials storage facility. One condition of
U.S. assistance under the Nunn-Lugar legislation
is that fissionable materials from dismantled
Russian warheads will not be reused in weapons.
The details of certification are not clear. One of
the U.S.-Russian agreements covers the devel op-
ment of a materials and accounting security
system (probably with assistance from LANL) for
use throughout Russian nuclear operations. By
helping to design these systems, the United States
hopes to minimize proliferation concerns (8).

U.S. AGREEMENT FOR PURCHASE OF
RUSSIAN WEAPONS HEU

The United States and Russia signed an agree-
ment on February 18, 1993, to convert 500 tons of
HEU from Russian warheads to LEU and sell it to
the United States (see appendix C). This agree-
ment calls for the safe and prompt disposition of
HEU from dismantled Russian weapons by con-
version ‘‘as soon as practical” to LEU *for use
in commercial nuclear power reactors. Executive
agents for the agreement are DOE (or the succes-
sor U.S. Enrichment Corporation) and the Minis-
try of the Russian Federation of Atomic Energy.
HEU is a comparatively greater security concern
than plutonium because it is technically much
easier to construct a bomb from HEU. On the
other hand, HEU is easier to “de-weaponize” by
dilution with unenriched uranium to 2 to 5 percent
uranium-235 used in civilian power reactors (34).
Uranium with less than 20 percent enrichment is
not considered to be weapons grade.

The HEU agreement specifies that it will take
place ‘in accordance with existing agreementsin
arms control and disarmament’ and to further the
objectives of the Non-Proliferation Treaty (NPT),
and will ‘“‘comply with all applicable non-
proliferation, physical protection, nuclear ma-

terial accounting and control, and environmental
requirements. ' The agreement provides that both
Russia and the United States are to maintain
physical protection of the HEU and LEU, and to
implement the relevant International Atomic
Energy Agency (IAEA) recommendations and
NPT safeguards. Each country would also estab-
lish transparency measures, including provisions
for nuclear materials accounting, control, and
access, from the time HEU is made available until
it has been converted to LEU (2).

To carry out the agreement, the United States
has established an interagency task force that
includes the National Security Council (which
has the lead), the State Department, the Arms
Control and Disarmament Agency, the Office of
Management and Budget, DOE (Nuclear Energy
Office), DOD, and the Nuclear Regulatory Com-
mission (18,43). The agreement covers the amounts
of LEU to be purchased, the security necessary,
and the location at which conversion will occur.
It also provides for participation of the private
sector in the U.S.-Russian enterprises.

The State Department is continuing to negoti-
ate the U.S.-Russian HEU purchase agreement. It
considers the basic terms to have been estab-
lished, but two issues remain to be negotiated:
transparency and how profits will be divided
between the four nuclear states of the former
Soviet Union (47). The allocation of profits from
the sale is a mgjor difficulty that is yet to be
resolved.

Quantities, Location, and
Transportation of Russian HEU

The HEU agreement specifies that approxi-
mately 500 tons of Russian HEU from dismantled
warheads is to be converted to LEU in Russia.”
Most experts believe that this represents a sub-
stantial proportion of the HEU to be recovered
from dismantled Russian warheads, although the

21 Defined as uranium enriched to less than 20 percent concentration of the isotope uranium-235.

22 1 all cases, tons as used in this chapter refers to metric tons.
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Box 6-B-US. Facilities for Handling Russian Weapons Uranium

If and when LEU is shipped to the United States from Russia, certain private fuel fabricators such as General
Electric, Westinghouse, Siemens, or ABB (see figure 6-2), could be engaged to convert it to a usable product for
commercial reactors. They do not have licenses to store or handle uranium above 5 percent enrichment but could
process LEU to exact customer specifications if Russian HEU were blended down to less than 5 percent
uranium-235 before shipment.

Another option would be for Russia to blend HEU to less than 20 percent enrichment. At this level, two private
companies, Nuclear Fuel Services (NFS) in Erwin, Tennessee and B&W Corporation in Lynchburg, Virginia, as
well as Department of Energy facilities at Y-1 2 and Portsmouth, could handle the more highly enriched material.

If HEU were shipped directly from Russia (as provided for, in principle, in the agreement), the basic technology
for blending HEU into LEU is available here (32). Examples of small-scale U.S. blending facilities include the NFS
facility that has processed and delivered HEU naval reactor fuel under a Nuclear Regulatory Commission license
(4,43). B&W Corp. also has a naval fuel fabrication facility in Lynchburg that is similar, but smaller (18). Allied Signal
has processed uranium concentrates into uranium hexafluoride at its lllinois plant(4). At NFS and B&W, however,
the capacity to convert uranium to uranium hexafluoride would have to be added. Although these technologies
have been used on a small scale, they have not yet been employed on the scale required if the United States were

to import Russian HEU.
SOURCE: Office of Technology Assessment, 1993.

precise proportion is subject to speculation. By
August 1993, an implementing contract is to pro-
vide for the conversion of no less than 10 tons of
HEU per year for five years-followed by 30 tons
per year-requiring a total of 20 years for the
conversion of 500 tons. When converted to LEU,
500 hundred tons of HEU would provide enough
fuel to supply all U.S. requirements for about 10
years (19).

Russian officials have stated that they have the
necessary capacity to blend the Russian HEU to
LEU (U.S. facilities are described in box 6-B and
figure 6-2). A technical team from the U.S. ura-
nium companies Allied Signal and Nuclear Fuel
Services (NFS) toured a Russian conversion facil-
ity, Sverdlovsk-44, at Verkniy Neyuinsk, near
Y ekatrinburg. They reported that new facilities
are being installed at which HEU will be con-
verted and blended with uranium hexafluoride
(UF,) to produce LEU in the form of UF.. In ad-
dition, the Russians are installing loading facili-
ties for UF, shipping containers (44). The UF,fluor-
ination facility is expected to have a test run in
October 1993. DOE's Office of Nuclear Energy
also believes that the Russian facilities at Sverd-

lovsk-44 will be adequate for converting and
blending Russian HEU to LEU hexafluoride (45).
Although the Office of Nuclear Energy thinks that
the results of the Allied Signal-NFS review
support this viewpoint, it is conducting its own
investigation and tour. Some modiflcations and
additions to this facility may be required to
achieve the maximurn capacity of 30 tons per year
stated in the agreement. There is also some
guestion about the quality of Russian HEU
relative to U.S. standards for fuel fabrication (see
box 6-C), and the blending operations may have
to accommodate processes to ensure quality.

Under the purchase agreement, LEU, after
conversion, would be shipped in the form of UF,
in commercial shipping cylinders. DOE expects
to receive these shipments at its existing enrich-
ment facilities (Portsmouth and Paducah) for the
purpose of final blending to meet private cus-
tomer specifications. Alternatively, blending could
be done by private firms under arrangements with
both DOE and Russian parties. After blending,
the LEU would be shipped to afuel fabricator for
conversion to an oxide form and the manufacture
of fuel rods (see figure 6-2).
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Figure 6-2—Proposed Facilities for Handling and Processing Uranium from Russian Warheads

U.S. Uranium Enrichment
Corporation facilities at
Portsmouth (OH) or or
Paducah (KY),
blend LEU UF,to
commercial specifications

i i

£

U.S. commercial
fuel fabricators
convert UF. to UO. fuel
for utility customers

SOURCE: Office of Technology Assessment, 1993.

. The agreement of February 18,1993, states that

... an eguivalent amount of HEU can substitute
for the corresponding amount of LEU planned for
purchase by the U.S.” If HEU were transported
from Russia, the cost and difficulty would esca-
late because of required security measures. Regu-
latory issues would also have to be considered if
HEU blending occurred in the United States. The
Nuclear Regulatory Commission oversees HEU
and LEU processing in the private sector (al-
though not at DOE Weapons Complex facilities).
It issues licenses to store, transport, and process
nuclear materials. Regulations governing private
U.S. processing facilities are being revised in
response to health and safety problems (including
near-criticality conditions) (38,39). Commercial
nuclear facilities are also subject to regulation
under the Environmental Protection Agency (EPA)
and the Occupational Safety and Health Adminis-
tration (OSHA). Portions of DOE and private-
sector facilities that process HEU are subject to

Private U.S. facilities
blend LEU UF,to
commercial specifications

LEU UF, received
by the U.S. Uranium
Enrichment Corporation

St. Petersburg
LEU shipping

Yekatrinburg
HEU conversion
to UF,LEU

security measures that could complicate |IAEA
inspection procedures. Currently DOE facilities
are not subject to the same EPA and OSHA
requirements that apply to commercial facilities
(see chapter 2).

The Russian-U.S. HEU agreement, if imple-
mented as planned, could have consequences for
world security, economic matters, and world
peace, including the following:

+ Dilution to LEU might reduce the threat of
nuclear proliferation since LEU can neither
be used directly to make nuclear weapons
nor be turned back easily into HEU.
Revenues from the sale of HEU might
bolster the economies and social stability of
former Soviet Union states; fund dismantle-
ment activities; and support urgently needed
environmental restoration and health and
safety measures at their weapons facilities
and nuclear reactors.
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Box 6-C--Problems with Russian HEU Quality

The quality of Russian HEU available under the agreement maybe a problem because of its contamination

- with undesirable uranium isotopes (18). The uranium in LEU fuel is predominantly uranium-238, with lesser
~_amounts (e.g., 3 to 5 percent) of uranium-235. Other uranium isotopes such as uranium-232, uranium-234, and
. uranium-236 are considered undesirable; uranium-234, an alpha emitter, is regulated because of the occupational

. risk It poses (18, 36). An American Society for Testing and Materials specification limits the maximum content of
uranium-234 in fuel to 1 percent (18}.
Concentrations of these undesirable uranium isotopes relative to uranium-235 can be increased either during
~normal uranium enrichment processes or during the reprocessing and recovery of uranium in spent nuclear fuel
~(18]. Uranium-234 isa naturally occurring isotope that becomes enriched along with uranium-235 during the
. normal enrichment prows. In addition, uranium-234 fissions more slowly than uranium-235 during irradiation in
_anuclear reactor (i.e., uranium-235 is used up more quickly), Thus, reprocessed uranium recovered from irradiated

, _spent fuel is even more enriched in uranium-234. The Russians have mixed and recycled their civilian power
~reaotor and military uranium, and their HEU may now be contaminated with these isotopes at levels that are

. unacceptable by U.S. standards (18).

-fabricators may be reluctant to accept it (18).

F' - Minimally contaminated uranium might be cut with depleted or enriched uranium to produce an acceptable
- product. However, if Russian HEU cannot be blended to below this level of undesirable isotopes, U.S. fuel

SOURCES: U.S. Department of Energy and Office of Technology Assessment, 1993.

Security Enhancement from the
U.S.-Russian HEU Agreement

A major incentive for U.S. purchase of Russian
weapons HEU is to limit the security and prolifer-
ation threat represented by this material as long as
it remainsin Russia. Some consider that the most
effective method for preventing proliferation is to
limit, as much as possible, access to special
nuclear materials (26). Although the relative
value of HEU and plutonium (to a reasonably
technically advanced nation or group) probably
depends on how readily obtainable each is, rather
than how it would be used in a weapon, HEU may
be more attractive in some ways. HEU, but not
plutonium, can be used in a “gun-type” weapon,
which would be easier to design and would have
a greater chance of working than a bomb based on
“implosion’ (33). This advantage would be
especially appealing to a state with limited
technical capability or to a subnational terrorist
group. On the other hand, the gun design requires
substantially more nuclear material. Therefore,
HEU may be more attractive than plutonium to

those interested in certain potential weapons if
enough material could be obtained.

The stated rationale for the HEU agreement is
that it will enhance security and reduce prolifera-
tion potential. President Bush announced that the
agreement was intended to ensure that Russian
HEU from dismantled nuclear weapons would be
used exclusively for nonmilitary purposes via
conversion to civilian reactor fuel, and that it
established nonproliferation, physical security,
materials accounting and control, and environ-
mental requirements (56). Intuitively, the HEU
agreement appears beneficial for both U.S. and
world security, but little analysis is available
because of alack of relevant information.

For example, without knowing the current and
potential Russian HEU inventory, it is difficult to
fully assess the security value of the agreement.
Very little information is available about Russian
uranium inventories, production capabilities, and
practices (51). MINATOM supervises the entire
chain of production and use of nuclear materials
in Russia, including mining of uranium ore,
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enrichment, construction of reactors, and waste
management (4). In the late 1940s the Soviet
Union began enriching uranium for weapons, and
by the 1980s it had gained a reputation as a
dependable supplier of enrichment services in
Europe (51). DOE projects that Russia will have
asignificantly larger share of the U.S. market for
enriched uranium, the largest uranium market in
the world, by the mid-to late 1990s and that, by
the end of 1992, Russiawill obtain 65 percent of
all new contracts (51),1n 1991, the Soviet Union
operated four gas centrifuge enrichment plants
(the U.S. uranium enrichment industry is based on
gaseous diffusion enrichment), which according
to a Ministry of Atomic Power and Industry
official in 1990 were all located in Russia (51).
An industry report estimated that Russia's total
capacity is at least 10 million SWUs (separative
work units) per year, which is more than the total
U.S. annua consumption of uranium fuel for
commercia reactors (51). Russian uranium en-
richment capacity is presumably the same today
as it was before the breakup of the Soviet Union.
With Russian interest in exporting its enrichment
services to earn needed hard currency, it may be
motivated to continue enrichment operations.

The timetable of the HEU agreement requires
20 years for 500 tons of Russian HEU to become
de-weaponized by conversion to LEU, but it is not
clear what proportion of the total Russian HEU
stockpile this represents. The 500 metric tons was
a figure volunteered by Russia about how much
material would be made available after dismantle-
ment (45). Although the U.S. State Department
estimated that scheduled nuclear warhead dis-
mantlement in Russia would generate about 500
tons of HEU, it recognized the possibility of other
HEU stockpiles not contained in warheads (34).
Furthermore, HEU may remain in warheads not
scheduled to be dismantled, so it is not known
whether all Russian HEU would be converted to
LEU.

However, DOE considers that converting any
amount of HEU from Russian stockpiles is a
positive step for U.S. security and world peace

(45). Y et, without knowing the Russian plans for
conversion to LEU, it is difficult to assess the
impact of the agreement on the amount of HEU
transported in Russia and the corresponding risk
of diversion or theft. Russian HEU may now be
located atone or more storage facilities. During or
after the 20-year period when, under the agree-
ment, Russian HEU stocks are to be drawn down,
it isnot clear to what extent the risk of theft will
be reduced.

Russia retains the capability to produce more
HEU. Although Russia, like the United States,
has not produced any HEU for some years (8), the
agreement does not address the issue of possible
future HEU production in Russia. Instead, the
agreement is based on the premise that the
uranium purchased by the United States would
come from dismantled weapons.

Critics have suggested that the agreement to
purchase 500 tons of HEU may be more of a
symbolic than a practical measure, which will
have little impact on reducing the threat of nuclear
weapons at least in the near term. According to
this perspective, the agreement may be primarily
a way to aid the Russian economy, with only a
marginal contribution toward reducing the threat
of nuclear weapons (21). On the other hand,
bolstering the economy and social structure of the
republics of the former Soviet Union through this
means may have its own security rewards.

Also to be considered are the practical redlities
of implementing the provisions regarding compli-
ance with IAEA safeguards and materials protec-
tion standards, although actual 1AEA enforce-
ment of these standards is not contemplated in the
agreement. Even if the parties agree in the future
to an IAEA role, it may be difficult to implement.
Although the IAEA has the lega authority to take
and store excess fissionable materials (relative to
the amount required for civilian use) including
uranium, it may not have the necessary resources
(34). The IAEA may continue to have funding
problems that will preclude any increased rolein
security and verification (10), unless funded by
the United States and other nations.
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Economic Benefits from the
U.S.-Russian HEU Agreement

By most criteria, the incentive to achieve
enhanced security outweighs most considerations
of economics or profit. Yet, many within DOE
and U.S. private industry have looked at the
U.S.-Russian HEU agreement primarily as a
potentialy profitable business deal, although it is
to be budget neutral for the U.S. Government on
a year-to-year basis.” Russia also has positive
financial expectations since the agreement speci-
fies that it is to use some proceeds for the
“conversion of defense enterprises, enhancing
the safety of nuclear power plants, environmental
clean up of polluted areas and the construction
and operation of facilitiesin Russia’ (2).

Processing and diluting HEU to LEU in Russia
could maintain Russian jobs at defense-related
facilities that might otherwise be downsized or
closed. Stabilizing the Russian economy may be
crucia in maintaining sufficient political stability
for the Russian nuclear warhead dismantlement
program to proceed as hoped. The Russian
Ministry of Atomic Energy has more than a
million employees. However, the United States
will have to be convinced that maintaining
employment at Russian defense facilities would
not in effect invigorate the Russian nuclear
weapons complex. The Nunn-Lugar provisions
partially address this point by requiring that
nuclear materials recovered from dismantled
Russian warheads and stored in facilities built
with U.S. assistance must be certified not to be
reused in new weapons.

Victor Mikhailov, the Russian Minister of
Atomic Energy, has stated that Russia would
invest “hundreds of millions of dollars’ in
profits from the sale of HEU into cleaning up its
environment and building safer nuclear power
plants and facilities (31). DOE and the U.S. State
Department consider that the Russians are moti-

vated primarily by the opportunity to earn hard,
Western currency from their sales of LEU to DOE
(18,34).

DOE perceives the agreement as an opportu-
nity for Russian uranium enrichment operations
to prosper in the competitive worldwide nuclear
fuel business. Although in 1969 the United States
had a monopoly over the Western World's
uranium enrichment market, foreign investors
had taken over most of the struggling U.S.
uranium mining industry by 1988, and imports
supplied 51 percent of U.S. power utility require-
ments (50). In 1992, DOE’s share of the world
enrichment services market was reduced to 40
percent (24,28). Sales of the 500 tons of Russian
HEU after conversion to LEU would be equiva-
lent to about 7 years of DOE’s enrichment
services (43) or, spread over 20 years, to an
average of 35-40 percent of DOE's enrichment
sales annualy (32). The key economic benefit for
DOE may be to reduce operating costs and thus
remain a competitive source of uranium fuel in
the next century (32).

No price was indicated in the February agree-
ment. Current price negotiations will be an-
nounced when all terms and conditions have been
agreed to. A key means of valuing Russian HEU
is the health of the uranium market for the
remainder of this decade. Some economic fore-
casts for the nuclear power industry are not
optimistic. In an analysis of the installed nuclear-
generating capacity worldwide, the resulting ura-
nium demand, and the interaction between de-
mand and supply, the conclusion was that in-
stalled capacity is likely to increase very slowly
to the year 2000 and that there is little likelihood
of substantial real increases in uranium prices
(41). Past government and industry forecasts of
installed nuclear-generating capacity have been
consistently overoptimistic. Most forecasts were
compiled by agencies that are strongly committed
to nuclear development and did not adequately

23 Inaddition to the goal that the agreement be budget neutral, it will not be funded under the Soviet Nuclear Threat Reduction (Nunn-Lugar)

Acts of 1991 and 1992.
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recognize the potential for delays or cancellations
arising from engineering, bureaucratic, and politi-
cal obstacles.

Recent legidation that will convert DOE's
Uranium Enrichment Corporation into a semiau-
tonomous government corporation (the Energy
Act of 1992, Public Law 102-486) may have some
impact on the Russian HEU agreement. Title IX
of the Energy Act, which established the U.S.
Enrichment Corporation (USEC), also deals ex-
plicitly with the purchase of HEU from the former
Soviet Union (section 1408). The law authorizes
USEC to negotiate the purchase of all HEU made
available by any state of the former Soviet Union
under a government-to-government agreement,
provided that the “quality of material can be
made suitable for use in commercia reactors. ”
Whatever plans are adopted, in the early years of
the agreement the USEC is expected to use
HEU-derived LEU to satisfy contracts with utili-
ties. The question of budget neutrality over the
long run is effectively moot once USEC takes
over as executive agent of the agreement since it
will no longer be an agency of the U.S. Govern-
ment and will have to pay its own way. Neverthe-
less, the long-term financial risk is that the U.S.
Treasury will eventually have to cover any losses
suffered by USEC or that it will have to guarantee
a loan to pay for the uranium on which USEC
could defauilt.

Potential Obstacles to the
U.S.-Russian HEU Agreement

The Clinton administration has continued ne-
gotiating the implementation contracts (origi-
nally to be signed within a few months) specified
in the U.S.-Russian HEU umbrella agreement
(23). Several issues remain to be resolved.

For example, the United States required that
the basis for dividing profits from HEU sales
among the former Soviet republics involved
(Russia, Ukraine, Belarus, and Kazakhstan) be
established at the time of the agreement. Russia
and Ukraine have not been able to agree on this.

Also to be negotiated are specific provisions
for U.S. verification of the weapons source of
HEU, as well as other materials control and
accountability procedures. In addition, the availa-
bility of HEU from dismantled Russian weapons
depends on Russia's capabilities to maintain a
dismantlement schedule that it states is subject to
the availability of a new storage facility.

It is unclear when these difficulties will be
resolved, but both parties are working on them.
Another obstacle may be the concern about
Russian uranium replacing U.S. supplies. Ura-
nium mining and enrichment interests in the
United States have objected to the sale of HEU
and linked this to complaints about Russia's
alleged uranium dumping (see box 6-D). Unions
representing workers at uranium enrichment fa-
cilities are concerned that importing this Russian
uranium will displace U.S. jobs at these plants.
An October 1992 uranium antidumping accord
exempts Russian HEU from quotas (l), but the
antidumping agreement remains contentious.

CONCLUSION

Although the United States has initiated a
number of efforts to aid Russian dismantlement
that are important first steps, concrete benefits
from these efforts may be limited. This limitation
may result in part because no adequate strategic
analysis has yet been carried out of the most
important immediate and long-term objectives of
the United States and Russia with respect to
warhead dismantlement and materials manage-
ment, nor is there a plan for attempting to
reconcile differing national objectives and re-
quirements.

One issue for consideration is whether the
weapons dismantlement assistance that the United
States is willing to provide coincides with the
priority needs of Russia. Although dismantlement
of weapons is a matter that the United States
views as important for international security
purposes, the economic and political situation in
Russia may make it difficult for resources to be
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Box 6-D-Uranium Antidumping Suit

How can HEU from nuclear weapons dismantlement be converted and sold on the commercial uranium fuel
market without further upsetting the already depressed U.S. uranium mining and enrichment industry? When the
previous Administration announced the HEU agreement, it claimed that it would have no adverse impact on U.S.
consumers or jobs in t he uranium mining, or processing industries (56). If Russian weapons uranium were blended
with newly mined U.S. uranium, the impact on mining jobs might be minimal. However, the current approach to
let most blending be done in Russia would, undoubtedly, have the effect of replacing U.S. uranium supplies, unless
DOE continues to purchase and stockpile natural uranium.

The uranium miner’s union has objected in the past to the likely impact of the importation of Russian uranium
(not from weapons) to the United States, and it brought suit to blockRussiancommercial sales. In November 1991
the Ad Hoc Committee of Domestic Uranium Producers, a coalition of 13 U.S. mining and milling companies and
the Oil, Chemical and Atomic Workers International Union, whose members are uranium conversion and
enrichment  plant workers, fried an antidumping petition with the Commerce Department's International Trade
Commission and international Trade Administration. The petition requested relief under the Tariff Act of 1930 (19
U.S.C. 1673a) (50). It claimedthat members had been injured by the sale of Soviet uranium at less than fair market
value (50). In 1992, as a result of this suit, the U.S. Commerce Department found that Russia had been selling
commercial-grade (not from weapons) LEU at unfairly low prices (31).

This case has so far addressed only the dumping of commercial-grade Russian LEU and has excluded
Russian weapons uranium from consideration (17). Although the Department of Commerce determined that
Russia was indeed dumping uranium, it specifically excluded HEU from its preliminary ruling, which implies that
Russian weapons uranium may be freely imported into the United States (30,32). The Uranium Miner's Union may
object to this ruling (32).

Agreements ending the U.S. investigation of alleged dumping of uranium by the states of the former Soviet
Union were signed on October 16, 1992 (3), The agreement with the Russian Federation states that the Russian
Ministry of Atomic Energy will restrict the volume of direct and indirect exports of uranium products from all sources
in the Federation. HEU in existence at the signing of the agreement, or any LEU derived from it, is exempted from
the quotas imposed on uranium shipments from Russia, provided it is purchased by the Department of Energy
or U.S. Enrichment Corporation. Also, the Russian Federation is granted a one-time only opportunity to sell a fixed
quantity of uranium through the end of 1994. The exemption of HEU in the antidumping agreement is explicitly
linked to the agreement on the purchase of HEU.

It is unclear whether any future challenges to this agreement maybe forthcoming from the U.S. uranium
production industry or the unions. The Nation must weigh the security benefits of purchasing Russian HEU against
any job impacts that may occur.

SOURCE: Office of Technology Assessment, 1993.

devoted to that purpose, and current U.S. assist-
ance efforts alone may not ensure that Russia’s
dismantlement process will move forward. If U.S.
efforts do not address some critical needs and
interests of the former Soviet Union along (and
perhaps connected) with dismantlement matters,
little may be accomplished in terms of the latter.
By continuing to address these issues separately
in dealings with Russia, the United States may not
be able to achieve optimal results.

Another important issue is whether any storage
or processing facilities used in connection with
warhead dismantlement and materials manage-
ment should be subject to international monitor-
ing, inspection, or even control. In that regard, it
remains to be seen whether the United States can
realistically expect to verify, either directly or
through international agencies, that Russia is
proceeding with safe storage of special nuclear
materials, without some reciprocal interest by
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Russiain verifying U.S. progress along the same
lines. At present, there does not appear to be a
high-level governmental process to consider and
address such issues.

The ongoing initiatives and activities to assist
Russia are more likely to obtain good results tithe
United States develops a more focused and
integrated program within the context of broad
policy objectives. Whether or not Russia calls for
reciprocal actions by the United States, many
believe that global nuclear arms reduction will
come about only if the United States sets an
example through its own warhead dismantlement
and materials management policies and programs
(5). Thus, the efficacy of any U.S. attempts to
influence Russia could be enhanced to the extent
that what is expected of Russia has some relation-
ship to the actions of the United States itself. In
formulating this overall program, leaders will
have to understand what changes in U.S. pro-
grams could result in corresponding changes in
Russia’' s program.

The current governmental process to consider
and address such issues has not yet resolved them.
In addition, U.S. Government efforts with respect
to Russian weapons dismantlement and materials
disposition have not always been well coordi-
nated. Since various offices and agencies are
dealing with different portions of the initiatives,
the essential linkages and connections among the
initiatives are not always analyzed or considered.
This could eventually lead to problems in effec-
tively implementing existing programs or devel-
oping additional ones.
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n this post-Cold War era, retiring and dismantling war-

heads and managing warhead materials will constitute a

new type of mission for the Federal Government. As

discussed in chapters 2 and 3, the Department of Energy
(DOE) continues to dismantle nuclear warheads retired by the
Department of Defense (DOD) as it has in the past. Yet,
important differences in the purpose of dismantlement—
including the domestic and international context in which it is
being conducted—render this a fundamentally different en-
deavor from what it was during the Cold War.

One of the mgjor differencesisthat changed national security
requirements and arms control agreements between the United
States and Russia have diminished the need to maintain as large
a stockpile of nuclear weapons. Thus, the present objective of
weapons retirement and dismantlement both here and in Russia
is to reduce the nuclear weapons stockpile, rather than-as in the
past—merely to update and maintain it.

Further, there is now an international dimension to the
weapons dismantlement and materials management effort. Deci-
sions by the United States on these matters could either enhance
or diminish the opportunity to reduce risks to international
security and the environment. The United States is attempting to
encourage Russia and other former Soviet Republics to disman-
tle their nuclear weapons and safely manage the materials
coming out of warheads. At some point, the United States may
need to point to its own accomplishments in this area to set an
example for other nations to follow. In other words, success in
this new purpose may be important not only in the domestic arena
but also in the international one.
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“Here. . . is another example of
the policy and political process
going totally backwards—
technical debate among
experts, exploring limited sets
of alternatives prior to the
formulation of key government
decisions about national goals
and policies. ”

National public interest group
reviewer of OTA report

Counterpoint

“There are always those who
would like to make a grand task
out of a rather straightforward
one—politics is sure to make
anything difficult. ”

DOE contractor official
reviewer of OTA report
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Failure to safely and securely dismantle retired
warheads or to manage warhead materials here
and abroad could have harmful consequences, in
terms of both security and the environment, for
the United States and the international commu-
nity. To avoid these consequences, policies and
programs are needed for dismantling warheads,
and for managing the plutonium and highly
enriched uranium from them, in a manner that
reduces risks to national security, the environ-
ment, and human health.

The United States will have to define its
national security objectivesin the post-Cold War
era with respect to nuclear weapons policy, and
decide how best to conduct its own dismantle-
ment programs so as to accomplish both domestic
and international objectives. The United States
will aso have to develop the processes for
determining g what materials are surplus for weap-
ons purposes and deciding how nuclear materials
are to be managed over the long term. Finaly, the
United States will need to reshape its institutional
structure so it can capably deal with nuclear
materials from warheads.

At this time, the United States may still have an
opportunity to assume aleadership role in ensur-
ing that efforts to control the risks associated with
nuclear weapons are initiated and carried out.
However, if the United States does not act in a
timely manner to define and implement a new
policy of nuclear weapons dismantlement and
materials management suitable to this post-Cold
War era, changing international events may make
it more difficult to have an impact on these
matters in the future.

It is therefore important at this time that the
policy basis for this new mission be declared at
the top levels of Government, and that the mission
be defined and articulated within the agencies
responsible for implementing the policy. This can
be done by the executive branch—initiated by the
President and carried out by DOD and DOE--or
Congress may take the initiative by directing the
Administration to formulate a nationa dismantle-

ment policy and providing guidance as to its
scope and content.

Congress and the Administration can take a
number of steps to help meet the technical,
institutional, and political challenges of warhead
dismantlement and materials management here,
and to cooperate with Russia in meeting similar
challenges there. The Office of Technology
Assessment (OTA) has developed a series of
policy initiatives that could improve prospects for
successful nuclear weapons dismantlement and
materials management programs. Although legis-
lative action could appropriately be taken with
respect to al the initiatives, and funds would have
to be authorized and appropriated to carry out
most of them, important steps toward accom-
plishing many of the initiatives can initially be
taken by the President and the responsible execu-
tive agencies. The initiatives address the follow-
ing matters that would be useful in improving the
present situation:

. establish a national dismantlement policy
that includes the objectives and scope of
such dismantlement and a decision on the
amount of materials from retired and dis-
mantled warheads that will be declared
surplus;

. strengthen DOE management of current and
near-term activities to enhance worker and
public safety as well as environmental pro-
tection functions;

. setup a process, and the appropriate institu-
tional structures, for making and carrying
out decisions about the storage and ultimate
disposition of nuclear materials from war-
heads;

. establish a new organizational structure to
manage long-term materials disposition and
other activities;

. increase access to information regarding
dismantlement and materials management
decisions that are of public concern and
interest; and



. determine approaches for working coopera-
tively with Russia to achieve mutually desir-
able outcomes.

These initiatives and some possible mechanisms
for carrying them out, are discussed below.

A NATIONAL DISMANTLEMENT POLICY

The Nation needs, but does not have, a policy
that sets forth clear, long-term goals for nuclear
weapons retirement and dismantlement, and for
management and disposition of materials from
warheads. In addition to providing a broad
framework for dismantlement and materials man-
agement, the Administration needs to decide on
some specific features of future efforts. One such
decision is the number of weapons to be retired
and dismantled, and a time frame for completing
dismantlement that is consistent with both safety
and protection of human health and the environ-
ment. Another is the amount of plutonium and
highly enriched uranium (HEU) currently avail-
able from dismantled warheads that is not needed
to support nuclear weapons stockpile require-
ments, as well as the amount of such materials
expected to accumulate incrementally and when
dismantlement is completed. After these deci-
sions are made, Congress and the Administration
can begin to set objectives for long-term manage-
ment of nuclear materials from warheads.

Openly developing and announcing a dis-
mantlement policy could serve as confirmation to
the international community that the United
States is serious about disassembling most of its
nuclear warheads and is willing to declare some
of the materials from warheads as surplus no
longer needed for strategic purposes. Statement of
these policies will set an example that Russia's
leaders could use to support similar dismantle-
ment efforts there, as well as enhance prospects
for further U.S.-Russian cooperation in setting
and achieving mutual warhead dismantlement
goals.
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Setting Dismantlement Objectives

A dismantlement policy should specify the
total number of weapons in the active stockpile
that the Administration intends to retire and
dismantle, and a time frame for the completion of
their dismantlement. Announcing specific objec-
tives and schedules will require careful coordina-
tion within the varied DOD and DOE organiza-
tional structures to make sure that all aspects are
included and that the plan is practical, feasible,
and safe from a technical and management
standpoint. If a public document isissued, it will
have to be carefully declassified, a task that will
require additional time and resources.

The policy should clarify management respon-
sibility and accountability within DOE and the
contractor structure, and should provide uniform
guidance to al field offices. Knowing what the
entire dismantlement effort entails would allow
for better planning and coordinating to incorpo-
rate safety and protection of the environment and
human health into all operations. The projected
cost of dismantlement could also be determined.

Determining and Disclosing
Amounts of Surplus Materials

Once the number of warheads to be dismantled
has been determined, the amounts of plutonium
and HEU that must be managed will be known.
An important part of the new dismantlement and
materials management mission is to begin to
move toward decisions about demilitarization
and ultimate disposition of these nuclear materi-
as from warheads. If policy is directed from the
top levels of government, basic decisions about
surplus materials could be made and announced
in the near future, although the amounts may
change as the international situation evolves.

Given the probability that the United States
does not need to use al the plutonium and HEU
from dismantled weapons to support stockpile
regquirements, it would be useful for DOE, DOD,
and other involved agencies to determine as soon
as possible the quantities of weapons plutonium
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and HEU that now exist-and are expected to
exist after completion of warhead dismantlement—
that will not be required for any future strategic
uses. After a decision is made about what
materials are surplus for such uses, those materi-
als can be put on an irreversible path to demilitari-
zation, and some preliminary actions can be taken
that will lead to ultimate disposition decisions.

To encourage this decisionmaking process,
Congress could direct that an unclassified report
be submitted to Congress, and updated annually,
specifying the amount of plutonium and HEU on
hand from dismantled warheads that will not be
needed to support stockpile requirements. An
unclassified report on the materials allocated to
nonstockpile use would serve to inform the public
of the amount of material that must be dealt with
in both the near and the distant future, and could
facilitate analysis and public discussion of the
safe storage and ultimate disposition of such
materials. In this post-Cold War era, disclosure of
the amounts of surplus materials should be
possible without threatening national security or
aiding potential proliferators. However, it would
require careful study and a sound declassification
process. Some initial information on possible
future surplus nuclear materials has already been
released by DOE and this policy could build on
those first steps.

Designating materials as excess to stockpile
uses would also lay the foundation for working
cooperatively with Russia to encourage a similar
policy of placing surplus materials from weapons
dismantled there on a permanent demilitarization
path.

STRENGTHENING DOE MANAGEMENT

For weapons dismantlement and materials
management policies to be successfully imple-
mented, DOE must carry out its responsibilities in
a reamer that satisfies the public that protection
of the environment, health, and safety is being
achieved. Success in dismantlement and materi-
als management will be judged not only on

whether DOE does its assigned job, but on
whether it does it well from an environmental,
health, and safety perspective. Thus, DOE must
redefine its objectives in terms that will allow it
to attain operational goals, while also meeting
environmental requirements and expectations,
and earning the public’'s trust. To do this, DOE
must overcome the management assumption that,
because dismantlement activities have been con-
ducted for many years, nothing new or different
is required in current or future operations. To
ensure that DOE succeeds in doing so, both
internal and external oversight of ongoing DOE
activities will have to be strengthened.

Conduct of Dismantlement Programs

Although DOE is attempting to establish better
environmental, safety, and health programsiin its
various operations, as described in chapter 3, the
Defense Nuclear Fecilities Safety Board has
found that numerous problems persist where
weapons dismantlement and materials manage-
ment programs are being conducted. These find-
ings point to a need for more vigorous efforts to
upgrade environmental, health, and safety pro-
grams; to devote sufficient resources to these
purposes, and to institute more effective training
programs in connection with dismantlement and
materials management. These factors strongly
indicate that DOE; its Defense Programs Office,
which has the responsibility for dismantlement;
and its contractors who are involved in dismantle-
ment and materials management programs will
have to ensure that protection of the environment,
safety, and health is a fundamental organizational
objective.

To successfully accomplish this, there must be
strong and visible management commitment to
this objective at all levels—headquarters, DOE
field offices, management and operations con-
tractors, and subcontractors. The responsible
DOE and contractor managers should institute a
comprehensive environmental, health, and safety
program in connection with dismantlement and



materials management. The key elements of such
a program are the establishment of specific
policies and procedures, and their implementa-
tion in day-to-day operations; a credible and open
internal evaluation process;, and incentives for
accomplishing the desired results. To succeed, the
program must have adequate resources, including
well-trained personnel, funding, facilities, and
equipment. And, as discussed below, expanded
external oversight is also needed.

DOE and its field offices should be more
involved with planning and evaluating operations
at the sites. A planning and evaluation processis
needed within DOE that has purview over the
entire dismantlement and materials management
mission (including both Pantex and Y-12). DOE
could establish an environment, safety, and health
policy planning group that encompasses the total
dismantlement and materials management pro-
gram. That group could then issue clear guidance
to managers as to how to implement the results of
the planning process at all levels.

To achieve this new operational mode, workers
must understand clearly how each program activ-
ity affects environmental and occupational safety
and health objectives. Individuals with opera-
tiona responsibility for actual dismantlement and
materials management must take on ‘‘owner-
ship’ of the mission of protecting environment,
health, and safety, and must be empowered to
identify and seek solutions for problems as they
arise.

To protect worker safety and health during
dismantlement and materials storage operations,
managers responsible for operations should as-
sign occupational safety and health matters a high
priority, implement effective worker protection
strategies, enforce standards of the Occupational
Safety and Health Administration (OSHA), and
maintain clear chains of command.

Continuous efforts to ingtitutionalize these
changes are needed. Central to this is the develop-
ment of operational practices and procedures with
the participation of all relevant personnel, and
continuous training of al personnel involved. It is
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also important to link personnel eval uations and
rewards to environmental, health, and safety
accomplishments, to provide strong incentives
(monetary and otherwise) to achieve the desired
results.

A vigorous internal audit and evaluation
processis required to track accomplishments and
identify areas for improvement. To this end, an
organization and process should be established
within DOE’'s Office of Defense Programs to
conduct regular audits, and evaluate environ-
mental, health, and safety awareness as well as
results. In addition, DOE's Office of Environ-
ment, Safety, and Health should provide effective
and continuous internal oversight.

External Oversight

To ensure continuous progress in the environ-
mental, safety, and health aspects of current
programs, it is necessary to have effective inde-
pendent external evaluation and scrutiny by both
technical experts and the public. Thus, it maybe
desirable for Congress to authorize additional
oversight of ongoing dismantlement and materi-
als management activities by the Defense Nuclear
Facilities Safety Board, which already provides
oversight of nuclear safety and related matters.

Congress may wish to give the Board responsi-
bility to evaluate and approve Safety Analysis
Reports and Operational Readiness Reviews for
each weapons dismantlement program before it
begins, and to monitor each program to ensure
compliance. The Board itself could develop a
process to ensure that environmental, health, and
safety guidelines are being followed during weap-
ons dismantlement and materials management
activities. Areas that are not now emphasized—
including environmental monitoring and environ-
mental health issues--deserve particular atten-
tion. The Board would need additional resources
and personnel to expand its activities in these
areas.

Congress may also wish to direct the Board to
provide more opportunity for public involvement
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in its oversight process. For example, instead of
publishing final recommendations in the Federal
Register, the Board could publish its draft recom-
mendations and issue reports in unclassified
versions, while more actively seeking public
involvement in both processes. These actions
would strengthen oversight and help assure com-
munities that qualified outside parties are fairly
and independently reviewing DOE's conduct of
dismantlement and temporary storage activities.

With respect to worker health and safety,
Congress could extend OSHA jurisdiction to
DOE facilities. DOE’s credibility would be en-
hanced if dismantlement and materials manage-
ment activities were not subject exclusively to its
jurisdiction. Until the necessary resources can be
made available to OSHA, DOE's Office of
Environment, Safety, and Health could invite it to
conduct periodic reviews with respect to the
warhead dismantlement and materials manage-
ment program.

State oversight could be facilitated through
better information exchange and increased fund-
ing. In addition, mechanisms through which
interested citizens and experts could provide
outside oversight at relevant sites should be
considered. One such mechanism is establish-
ment at a potentially affected site of a site-specific
citizen advisory board, with full-time technical
staff, to provide advice and input to DOE or other
involved agencies on environmental, health, and
safety issues relevant to warhead dismantlement
and the temporary storage of warhead materials.
This type of mechanism is discussed in greater
detail in OTA’s report Complex Cleanup, pub-
lished in 1991.

NUCLEAR MATERIALS STORAGE

Permanent stockpile reduction means that fewer,
if any, new weapons will be built in the future,
which reduces the opportunity to recycle materi-
als from disassembled warheads for use in other
weapons. As a result, more materials from war-
heads must be managed for longer periods of time

than in the past. In particular, additional storage
of materials such as plutonium pits and HEU must
be provided. Some amount of both plutonium and
HEU will have to remain in ‘temporary storage,”
most likely for several decades.

At present, plutonium pits and HEU removed
from disassembled U.S. warheads are in the
custody of DOE's Defense Programs and are
stored at its Pantex and Y-12 plants, respectively.
DOE views storage of pits at Pantex as temporary
(6 to 10 years) but has yet to announce plansor a
timetable for any longer-term arrangements. In
contrast, indications are that DOE intends to
continue storing HEU from dismantled warheads
at Y- 12 in Oak Ridge for the indefinite future. As
explained in chapter 4, regardless of what deci-
sions are eventually made about the disposition of
plutonium and HEU from warheads, storage of
these materials for several decades will be re-
quired.

Planning for long-term storage involves resolv-
ing many technical, regulatory, institutional, and
perhaps international issues—some of which are
not within the purview and expertise of DOE. Yet,
DOE's planning for long-term materials storage
is not well coordinated with other agencies, and
decisions being made in connection with the
Weapons Complex reconfiguration could limit
future options. As outlined in chapter 5, concerns
have been expressed about prospective storage
arrangements. Lack of public information on this
subject has made it difficult for interested citizens
to evaluate the adequacy of existing storage, as
well as any plans for future modifications in
current arrangements. Unless potentialy contro-
versial issues are identified and resolved early, it
may be very difficult to implement long-term
storage arrangements in a timely manner.

The schedule for Federal Government funding,
design, and construction of a new facility, or even
modifying an existing one, can take more than a
decade. It would therefore be prudent to begin
now to identify and evaluate aternatives that
could provide safe, long-term storage arrange-
ments for materials from warheads. Such alterna-



tives might include upgraded arrangements or
new facilities at various sites within or outside the
Nuclear Weapons Complex. Once a national
policy has been articulated, the next step is to
determine how much plutonium and HEU will
have to be stored over what period of time, and to
provide capacity for that amount. Next, the form
in which the material is to be stored should be
determined since it is relevant to any future steps
that would be taken. Finally, the infrastructure
and materials processing capability necessary for
a complete, safe, and modern storage facility must
be provided.

Present plans appear to call for DOE to design
a storage facility for plutonium pits that would be
constructed on a Weapons Complex site and be
operated by the Office of Defense Programs.
Present plans also assume that the material to be
stored in the new facility would be military in
nature and thus not subject to licensing by the
Nuclear Regulatory Commission or to regulation
by OSHA. However, if many of the materials are
at some point declared surplus, those assumptions
would not necessarily apply.

Decisions about long-term storage of surplus
plutonium and HEU from dismantled nuclear
warheads involve many considerations that are
not primarily within the purview of DOE. Such
considerations include the scope of external
regulation to which storage facilities and related
activities should be subject, and the extent of
transparency that may be needed to accommodate
present or future U.S. foreign policy objectives. It
would be desirable for these types of issues to be
carefully considered early in the planning process
by Federal agencies with primary responsibility
for these matters. The early input of these and
other agencies on relevant issues could help avoid
problems later in the process.

To obtain this broad input, an interagency
planning process could be constituted by the
President to review the key issues surrounding
storage of materials nom dismantled U.S. war-
heads. One way to accomplish this is for the
President to establish an interagency task force. If
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placed at a sufficiently high level within the
Federal Government, this task force could bring
a national focus to the important task of providing
safe and secure storage of materials from disman-
tled weapons for as long as necessary. The task
force could make recommendations regarding the
most effective way to ensure safe and secure
long-term storage of the materials from warheads.
In addition, the task force could evauate related
issues such as the feasibility and consegquences of
storing the surplus plutonium and HEU separately
from materials reserved for stockpile require-
ments, and the means for effectively involving the
public in the siting of any new or modified fa-
cilities that may be needed in connection with
long-term storage. To ensure that an interagency
planning process takes place in atimely fashion,
Congress could express its support for this
process and direct the President to transmit
recommendations about long-term storage of
warhead materials to Congress by a specified
date.

Thetask force could be composed of represen-
tatives from DOE (including not only the Office
of Defense Programs, but also the Office of
Environment, Safety, and Health, and the Office
of Intelligence and National Security), DOD
(including the Corps of Engineers), the Environ-
mental Protection Agency (EPA), Nuclear Regu-
latory Commission (NRC), Department of Labor
(particularly OSHA), State Department, Arms
Control and Disarmament Agency (ACDA), and
the National Security Council. Representatives of
State regulatory agencies could be invited to
participate as appropriate. The task force could be
headed by an official in the Executive Office of
the President and work for a period of approxi-
mately one year. Although this is an ambitious
schedule, timeis of the essence if the short-term
storage problem is not to become by default a
long-term storage crisis.

The task force should actively solicit expert
and public views, possibly through hearings and
interactive meetings with interested parties out-
side government, throughout the course of its



156 Dismantling the Bomb and Managing the Nuclear Materials

work. Its draft reports could be submitted for
public comment through the Federal Register.
Extensive input from interested and potentially
affected States should be solicited-possibly
through an advisory panel composed of State
representatives. Although these steps are time-
consuming, they will help in obtaining relevant
input early in the process so that issues raised can
be properly addressed.

By expanding the planning process beyond
DOE and including relevant expertise from other
agencies, issues that DOE may not be factoring
into its process are more likely to be considered.
Environmental agencies such as EPA could
encourage early consideration of issues such as
pollution prevention, waste management, and
environmental and radiation standards. Regula-
tory agencies such as the NRC should be able to
bring to bear their experience in licensing analo-
gous types of storage facilities. On the other hand,
agencies that are actively involved in dealing with
the international situation (such as the State
Department and ACDA) could provide input
about the likelihood and parameters of any
transparency features that might be necessary.
The States and the public could bring their
perspectives to bear as well.

An important consideration in any future deci-
sions involving storage is whether it would be
feasible and useful to store surplus (nondefense)
materials separately from those reserved for
strategic purposes. A task force could weigh the
advantages and disadvantages of separation from
relevant viewpoints-international as well as
domestic. The task force could also evaluate
options for separate storage, such as whether such
storage facilities should be located on the same or
different sites, and whether strategic and surplus
materials should be in the custody of the same or
different agencies.

One potential consideration that should be
weighed is whether separation of the two types of
materials would facilitate transparency should
bilateral verification or inspection be agreed on
with respect to surplus weapons materials. In the

case of plutonium pits, the task force could
consider whether it would be desirable to “de-
classify” the shape and size of the pit, or the
amount of plutonium in it, or whether the pits
could be subject to nonintrusive monitoring or
radiation measurements while in their containers.
The task force could also consider whether
physical separation of the civilian materias
would more easily allow the United States to
voluntarily render them subject to International
Atomic Energy Agency (IAEA) safeguards-or
perhaps even to place these materials under some
level of IAEA management—should the United
States and Russia ever reach an agreement to do
so0. Another consideration is whether separation
of surplus materials from strategic ones would
provide greater certainty to the public and to other
nations that the surplus materials will not be used
again for weapons.

Another factor for a task force to consider is
whether, under current laws and regulations, the
physical separation of U.S. civilian materials
could facilitate subjecting these facilities and
materials to the environmental, health, and safety
requirements and standards applicable to all
nonmilitary nuclear facilities-such as NRC li-
censing of any facilities in which the materials are
to be stored—and also subjecting operations to
NRC and OSHA regulation and oversight. The
task force could also determine the legislative or
regulatory changes that might be desirable to
ensure that the materials will be stored and
maintained under appropriate conditions so as to
prevent accidents; protect the environment,
health, and safety; and reduce worker exposure to
radiation.

An important economic determination in terms
of physical separation is the additional cost of
security and safeguard measures. If civilian ma-
terials are stored at a different site from weapons
materials, there will be duplication of security and
safeguard services. Also consideration will have
to be given to siting of a processing facility for
plutonium pit maintenance, which DOE believes



must be located at the same site as a long-term
plutonium storage facility.

The interagency task force would also bein a
good position to recommend a process for further
involving the public in choosing options for
modifying existing facilities or selecting loca-
tions for new, long-term storage facilities. As
anal ogous problems (such as the Waste I solation
Pilot Plant in New Mexico and the high-level
radioactive waste repository proposed for Ne-
vada) have shown, arriving at a suitable and
publicly acceptable process to select a site for
facilities to contain toxic materials involves many
institutional issues that can be even more difficult
to resolve than technical matters. A carefully
thought-out process is necessary to secure rele-
vant input early and continuously. Any process
for siting new facilities (both storage and associ-
ated processing facilities) or modifying existing
ones should be developed and initiated now with
continuous public involvement. The task force
can bring to bear on this controversial matter the
combined experience of the various agencies in
public involvement.

Instead of delaying public discussion of longer-
term storage until DOE's long-delayed reconfigu-
ration process takes its course, or limiting public
involvement to procedures associated with the
National Environmental Policy Act process, it
would be prudent to facilitate early public in-
volvement so asto identify issues that need to be
resolved. The interagency task force could solicit
State and public input, consider the important
factors from different points of view, define the
issues to be resolved, and recommend a broad-
based process for involving the public in discus-
sions of the key issues before decisions are made
and funds committed.

NUCLEAR MATERIALS DISPOSITION
Although DOE considers plutonium and HEU
from weapons to be national assets, there is no
national policy on what should be done with
them. Options have hardly begun to be analyzed
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from atechnical or institutional point of view, and
there are wide differences of opinion about their
merits, time and cost of development, and relative
benefits. Today the discussion of disposition
scenarios is often framed in terms of whether the
materials are deemed “assets” or “waste.”
Rather than attempting to label the materials in
this manner, it may be more useful to begin
developing national policies and objectives for
the disposition of surplus plutonium and HEU
from warheads.

Thus, after a dismantlement policy has been
established, a process should be initiated to bring
together relevant governmental and nongovern-
mental views to provide the President and Con-
gress with a comprehensive basis for making the
policy decisions necessary before disposition of
U.S. nuclear materials can be undertaken. Given
the numerous political and technical uncertainties
inherent in most of the approaches being dis-
cussed, definitive choices among potential op-
tions are difficult at this time. Nonetheless, it is
prudent to start a process soon that looks toward
long-term disposition of surplus U.S. nuclear
materials, and considers the practical political and
institutional realities of developing or applying
particular technologies.

Although advocates of certain disposition tech-
nologies are optimistic that their favored technol-
ogies can be implemented successfully in certain
time frames, many of the options being discussed
at present are complicated and will be difficult to
accomplish because economic and institutional
issues, as well as technical ones, still have to be
resolved. Institutional issues related to siting and
other decisions have not been analyzed.

With respect to plutonium, storage will be
required for several decades. Beyond that, how-
ever, it has not yet been determined whether
plutonium should be stored indefinitely or used in
some way (for either strategic purposes, commer-
cial purposes, or both), or whether it should be
disposed of expeditiously in whatever manner is
feasible and acceptable. As indicated in chapter 4,
some of the technologies being discussed in
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connection with plutonium disposition-such as
advanced reactors and converters of various
types-will take decades to develop, demon-
strate, construct, and put into operation in the
United States on a scale needed to accommodate
the expected amounts of plutonium from war-
heads. Just as important, all of these technologies
will produce waste in several forms-as spent
fuel or other byproducts. At present, the Nation
has no repository for such waste.

The situation with HEU, although somewhat
different, also leads to the conclusion that storage
will be necessary for a very long time. Although
HEU can be blended down to low-enriched
uranium (LEU) and used for commercia fuel,
there is no present plan to do so with U.S.
materials. Further, since the United States plans
to purchase LEU blended down from Russia's
HEU to fulfill some of its contracts for commer-
cial reactor fud, it is unlikely that the U.S. supply
of HEU will be needed for this purpose any time
soon. Therefore, storage will be necessary for
these materials for some time to come, although
eventually the United States may have to consider
whether converting HEU for civilian use could
have domestic or international advantages.

At present, as outlined in chapter 4, there are
ongoing studies both within and outside DOE that
address disposition scenarios for nuclear materi-
as from warheads. Most of the discussions to date
have been confined to the scientific community
and have generally been conducted in technical
terms. However, the analysis and selection of
disposition scenarios encompass not only techni-
cal, but also public policy, issues. These issues
range from facility siting, through the potential
social, environmental, and economic costs and
benefits of various approaches, to bilateral and
international relationships, and perhaps ultimately
even the future of nuclear energy. A process is
needed for addressing these issues before deci-
sions are made.

To get this process started, Congress or the
President could create a national commission to
recommend appropriate goals, policies, and pro-

grams relevant to the ultimate disposition of
nuclear materials from warheads. A commission
working over a period of approximately one year
could gather the broad preliminary input from
both public and private sources that is heeded to
inform the policy process. Such a commission
should be composed of governmental and non-
governmental experts, as well as public interest
and community representatives and other inter-
ested parties. Thistype of broad representation is
needed to identify the wide range of issues
involved in planning for ultimate disposition of
nuclear materials from warheads. A commission
would also provide an effective forum for identi-
fying the relationship between potential disposi-
tion scenarios and U.S. policies and objectives
here and abroad.

The commission could seek broad input on
formulating both the objectives themselves and
the plans that should be made to meet them. The
objectives with regard to plutonium might well be
different from those with regard to HEU—but in
both cases, defining the objectives can help
determine the most effective actions and the
priority accorded them. The commission can also
help determine the consistency of individual
scenarios with these objectives and with broader
national policies. This process could help avoid
public expenditures on options that are inconsis-
tent with national policies or objectives.

The commission could also outline the steps
that might be needed to meet its recommended
objectives. For example, an objective to convert
plutonium as quickly as possible into a form that
is less available or less usable for weapons would
call for developing or applying technologies that
can accomplish this in a reasonably short time
frame. It may be useful in that case to select
relatively near-term approaches using the most
developed technologies such as vitrification,
other modest processing, or available reactor
systems.

If, however, the objective is to destroy as much
plutonium as possible over the long term, then the
plutonium would have to be retained in secure



storage (and security costs would have to be
considered) until more advanced technologies are
developed that could bring about more extensive
transformation of the elements or until other
solutions can be implemented. In that case, the
commission could attempt to define the level of
effort needed to develop some of the advanced
reactor or convertor options that would take
longer to put into operation. Processes for han-
dling and disposing of spent fuel or fission
products would also have to be evaluated.

Advanced technologies associated with many
of the disposition options will take decades to
develop and cost a great deal of money. Before
embarking on such programs, it is important to
develop criteria against which options can be
evaluated. Such criteria would include how well
the processes and materials can be controlled and
safeguarded, and how amenable they are to
transparency in the interest of international coop-
eration. The commission could draw upon and
expand the work of the interagency task force
(discussed above) to develop and recommend
criteria and indicate the priority that should be
given to each.

Disposition of U.S. materials involves both
short-term and long-term dimensions that require
careful planning—particularly to prevent adverse
environmental, health, and safety impacts. The
commission could help identify and evaluate the
relative advantages and disadvantages of individ-
ual options in protecting the environment, as well
as human health and safety. It could also help
assess technical availability-that is, how long,
how expensive, and how difficult it would be to
implement a particular option.

Most disposition scenarios would involve sub-
stantial processing of nuclear materials. Process-
ing raises local environmental and public health
concerns, as well as significant concerns about
occupational health and safety. As discussed in
chapter 5, one of the major objectives of public
interest groups at DOE sites is to have the public
included more actively, and earlier, in the deci-
sionmaking process in order to better understand
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the health and environmental impacts of DOE
activities on the community.

Meaningful involvement by an informed pub-
lic and the States could help achieve acceptable
outcomes. The commission could provide an
early forum for the expression of community
concerns and for preliminary discussion of the
risks, as well as the advantages, of possible
technical options. The commission could also
recommend a process for facilitating public
access to relevant information, and for early and
effective public involvement in important decisions--
including the location of facilities (for storage,
processing, and disposal) that may be needed in
connection with the ultimate disposition of nu-
clear materials.

Finally, the commission could examine the
relationship of domestic to international scenar-
ios. For example, any proposal to convert U.S.
HEU to LEU and use it in commercial reactors
would have to be evaluated in light of the LEU
that the United States is planning to purchase
from Russia for commercial reactor purposes.
Taking these and other interrelated factors into
account is necessary if disposition scenarios are to
be evaluated properly.

The commission’s work could provide useful
input to future national policy decisions by
Congress and the President. As discussed below,
decisions will then have to be implemented by an
organization with the capability to carry out the
necessary activities in a manner appropriate to
today’ s post-Cold War context.

A NEW MATERIALS MANAGEMENT
ORGANIZATION

In addition to decisions on storage and disposi-
tion approaches, there is a need to develop and put
in place an institutional structure capable of
carrying out storage and ultimate disposition
activities over the long term. Dealing with surplus
plutonium and HEU from dismantled warheads
over the long term is a mission that requires
management to meet a new set of technical,
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institutional, and political challenges. In addition
to possessing adequate technical skills, the organ-
ization that undertakes this mission should have
the capability to carry out activities in a manner
different from that traditionally associated with
the defense mission at DOE.

For much of its past history, for example, the
DOE weapons production mission, which is
military in nature, was largely self-regulating. In
contrast, the mission of surplus nuclear materials
storage and disposition is largely civilian in
nature and will not only have to be conducted
from the start in compliance with environmental,
health, and safety laws and regulations, but will
also presumably be subject to appropriate outside
regulation and oversight by Federal agencies such
as the NRC, EPA, and OSHA, and by the States.
Any facilities-including those for storage and
processing-involved in materials disposition
could presumably be licensed by the NRC and
subject to EPA and OSHA regulation even if
located within Federal facilities. Thus, it would
be appropriate to have as the responsible organi-
zation one that can capably plan and carry out its
activities in a regulated setting-a mode of
operation that has not been the norm in the DOE
weapons production organization.

Also, in the past, Weapons Complex operations
have been conducted under extremely restrictive
information access procedures. In contrast, the
organization responsible for nuclear materials
management and disposition—while continuing
to protect properly classified information-will
have to develop new approaches to information
availability and access such as those described
below. In a new organization, these approaches
could be shaped on the basis of civilian, rather
than military, objectives. In addition, a new
organization could engage in a more open deci-
sionmaking process to conduct credible environ-
mental and related analyses in connection with
the development and selection of technologies,
the selection of sites, and the management of
ultimate disposition activities.

Further, the new mission of materials storage
and disposition may have to be conducted in a
manner consistent with whatever bilateral or
international considerations become relevant in
the future. A new organization dealing with
ultimate disposition of nuclear materials from
warheads could start with a well-defined mission
that includes not only domestic but also interna-
tional imperatives, and be structured from the
outset to integrate international considerations
into its programs and actions.

The responsibility for materials disposition
could be assigned to a new organization that is
given both the clear and primary mission of
developing and implementing plans for ultimate
disposition of surplus nuclear materials from
warheads, and the personnel qualified to carry out
that mission. Congress may wish to establish a
new organization for materials management and
disposition as a separate agency outside DOE. Or
a new office could be created within DOU
separate from and independent of the Office of
Defense Programs-with a strictly civilian, non-
weapons mission.

Alternatively, such an organization could be
established within another Federal agency. To
avoid past practices that led to widespread
contamination at nuclear weapons sites, the new
organization must take appropriate measures to
conduct activities so as to minimize health and
environmental risks. Because past polices have
led to the inability to locate or operate nuclear
waste repositories, the new organization will have
to gain the acceptance and support of the Ameri-
can public. It is therefore important to develop a
decisionmaking process that is open, fair, and
responsive to public concerns, and the managers
of the organization should be selected in part on
the basis of their ability to operate in amode that
stresses openness and public involvement.

Although the establishment of a new materials
management and disposition organization will
take some time, the process need not delay
ongoing dismantlement activities. The transition
to a new organization could begin to be planned



at any time, and its implementation could await
the formulation of a national dismantlement
policy and completion of the interagency plan-
ning process for long-term materials storage
discussed above.

An important advantage of giving materials
disposition responsibilities to a new organization
is that it can start with a ‘‘clean date” and
consciously approach its mission in a manner that
would earn the public’s trust and confidence. A
new organization would have the advantage of
being able to give priority to institutional matters
such as interaction with the public, building
credibility through early and effective public
involvement, and being genuinely responsive to
public concerns. A significant advantage of anew
organization that has a purely civilian mission is
that it can deal with materials disposition issues
pertinent to U.S. relations with Russia and the rest
of the international community on civilian rather
than on military terms.

INFORMATION ACCESS

As discussed in chapter 6, the present institu-
tional context for dismantlement and materials
management differs from that of the past. Al-
though DOE still enjoys some degree of self-reg-
ulation over its nuclear activities under the
Atomic Energy Act, many of its activities are now
subject to environmental regulation and safety
oversight. There is also more public scrutiny of
whether DOE conducts these operations safely,
with maximum protection of human health and
the environment. To assure the public that this
is being done, DOE (or a new organization
discussed above) will have to make more infor-
mation available than has been done during past
activities dealing with nuclear weapons pro-
duction.

In the interest of national security, legislative
requirements have long prohibited public access
to abroad range of information related to nuclear
weapons. DOE and DOD also have discretion to
further limit information access related to these
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and other matters. While restricting access to data
on nuclear weapons design and manufacture that
could aid proliferators and terrorists continues to
be important, the end of the Cold War raises the
question of whether current restrictions on access
to information that maybe relevant to dismantle-
ment and materials management are still neces-
sary.

This question is particularly relevant when it
comes to disclosure of information regarding
environmental, safety, and health issues associ-
ated with nuclear weapons dismantlement and
materials management and disposition. Data that
citizens consider essential to discussions of envi-
ronment, safety, and health are often not accessi-
ble to interested persons outside DOE, because
the data may be contained in documents that also
contain classified or otherwise controlled infor-
mation. A lengthy and meticulous review process
is necessary to remove even small amounts of
classified information from documents in order to
release unclassified information to the public. As
a result, the ability of the public to acquire
adequate and timely information related to these
activities has been impaired.

Another problem facing citizens is the gener-
ally slow and often inadequate responsiveness of
DOE to many legitimate requests for information.
Citizens frustrated by lack of information access
are not likely to trust the agency in question or
support its plans and programs. Y et such trust and
support are critical if warhead dismantlement and
materials disposition programs are to gain needed
public acceptance.

Although there are severa ongoing efforts
within the executive branch—and particularly
within DOE-to review information classifica-
tion procedures and increase public access to
information, Congress may wish to consider
whether the existing legal basis for restricting
access to information is appropriate in light of
today’s post-Cold War national security objec-
tives. Congress may also wish to provide addi-
tional resources to accel erate the declassification
of documents and the enhancement of public
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access to information. In particular, Congress
could consider enacting updated standards for
dealing with information relevant to nuclear
warhead dismantlement and materials manage-
ment or disposition-particularly data relating to
environmental, health, and safety matters—and
require agencies to promulgate rules and adopt
procedures consistent with those standards.

In preparation for possible legislative revi-
sions, Congress could request DOE, DOD, and
other involved agencies to prepare joint recom-
mendations for comprehensive legislative provi-
sions regarding access to information relevant to
nuclear weapons dismantlement and materials
management and disposition, particularly with
respect to environmental, safety, and health
issues. This effort could include a review of
Atomic Energy Act provisions, and implement-
ing rules and regulations dealing with ‘Restricted
Data,” * Formerly Restricted Data,” and “Un-
classified, Controlled Nuclear Information” (UCNI).
The agencies could be requested to recommend
whether repeal or modification is necessary or
appropriate in light of changed national security
reguirements. Recommendations could also be
made for new legislative standards that would
constitute the exclusive basis for restricting
access to data and documents and for disclosing
or disseminating information.

The review could also encompass the standards
and procedures for national security classification
and other categories of restrictions that may apply
to nuclear warhead dismantlement and materials
disposition. Depending on the nature of the
recommendations, they could be implemented by
revising existing laws, enacting a new law that
would supersede conflicting sections of existing
laws, issuing an Executive order, or promulgating
new rules and regulations pursuant to the notice
and comment requirements of the Administrative
Procedures Act.

The rules could, for example, set up procedures
for allowing general declassification requests for

certain types of information to be made by parties
outside DOE. The rules could also establish
procedures that place the burden on those who
wish to retain classification status or other restric-
tions on information, and provide for resolution
of issues in favor of disclosure. Since this may
entaill a more difficult and complicated process
than exists at present, enhanced resources will be
required.

Pending consideration and enactment of needed
fundamental changes, Congress could require
DOE to accelerate efforts to declassify or remove
from the UCNI category appropriate documents
that contain information relevant to issues of
environment, safety, and health. Also, to empha-
size the importance of information access, there
could be established within DOE’'s Office of
Defense Programs an ‘ office of declassification’
that would be responsible for issuing unclassified
versions of classified documents and unrestricted-
access versions of UCNI information.

There could also beestablished-within DOE’s
present Office of Classification-an “office of
information access. ” The new office could be
given the task of promptly investigating and
addressing any complaints from the public about
the timeliness of information requests regarding
weapons dismantlement and materials disposi-
tion issues under the Freedom of Information Act
or other procedures. The office could also antici-
pate public interest in forthcoming reports about
dismantlement and materials disposition and
related health and safety matters, and make sure
that unclassified versions are issued.

Increasing information access at the agencies
involved in warhead dismantlement and materials
management would give interested parties the
ability to examine the relevant data and to
intelligently evaluate proposed decisions about
warhead dismantlement and materials manage-
ment and disposition. This in turn could result in
more informed and effective public input to
DOFE’ s decisionmaking process.



COOPERATION WITH RUSSIA

The United States cannot single-handedly re-
duce or eliminate al the security and environ-
mental risks posed by nuclear weapons and
materials since it does not control all weapons and
materials worldwide. At present, most of the
non-U.S. weapons and materials are in Russia.’
As described in chapter 6, the United States has
initiated a program of assistance to Russia with
regard to safe, secure dismantlement, including
the construction of a plutonium and HEU storage
facility. In addition, an agreement is pending
whereby Russia will convert its HEU from
weapons into LEU and sell it to the United States.
No clear policy exists in Russia for ultimate
disposition of plutonium from weapons, but
reports indicate that many officials favor technol-
ogies that will use the material in power-
producing reactors.

The United States at present has not been able
to verify what weapons have been or are planned
to be dismantled in Russia, what quantities of
weapons-grade nuclear materials exist or are
being produced, and what is being done with
materials from dismantled warheads. The United
States will presumably maintain appropriate se-
curity and accountability systems for its own
nuclear weapons and materials. However, similar
results may not be easy to achieve abroad. Given
these circumstances, the United States will have
to decide whether its present initiatives and
programsto assist Russia are adequately promot-
ing national security objectives, or whether there
is a need to develop different or additiona
approaches.

Past U.S. efforts to assist Russia with dis-
mantlement and materials management have
provided important opportunities for cooperation,
but there is not yet a mature process for coordinat-
ing and focusing policy at the highest levels of
government. The United States and Russia should
agree on the most important immediate and
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long-term objectives of each with respect to
warhead dismantlement, and materials manage-
ment and disposition. It isimportant to develop a
plan for attempting to reconcile differing national
objectives and requirements. Without such a plan,
the United States may be implementing programs
to assist Russia that have conflicting goals, lead
to unexpected or undesired consequences, or do
not address the most important issues.

Russia has indicated that it does not want the
United States directly involved in the dismantle-
ment of its warheads and that it wishes to
construct its own materials storage facility (with
U.S. design assistance). On the other hand, Russia
has been willing to enter into an agreement with
the United States on plans to sell uranium from
Russian warheads and has not ruled out the
possibility of cooperative efforts on approaches to
plutonium disposition. There is now an opportu-
nity to pursue such efforts, but it is not clear how
long that opportunity will exist.

Developing a Strategy for Cooperation

It isin the national interest to seize the present
opportunity and work cooperatively with Russia
to achieve desirable outcomes, particularly with
respect to plutonium disposition. A process is
needed to ascertain the feasibility of U.S .-Russian
cooperation in materials disposition efforts. If
more active U.S. involvement were deemed
prudent, choices would have to be made regarding
the technologies that need to be developed or
applied to meet desired objectives, and the
amount and sources of funding to be devoted to
these purposes would have to be determined.
There may be fiscal benefits to establishing such
policies early, and technology development could
be focused on helping to achieve disposition
options for Russian nuclear weapons materials
consistent with international security objectives.

Since any cooperative programs involving
Russia and the United States will ultimately

1 While this report does not specifically address nuclear weapons in Ukraine, which are the subject of diplomatic efforts, U.S. initiatives
similar to those discussed here could be considered with respect to Ukraine.
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depend on mutual trust between the two nations,
it is important for each nation to have assurance
that the storage and disposition of nuclear materi-
as from dismantled warheads are being managed
in a manner that is safe and secure, and that
protects against proliferation and prevents future
use of the materials in weapons. Some type of
reciprocal information disclosure and verification
could greatly assist in strengthening and main-
taining mutual trust and cooperation.

U.S. initiatives to assist Russia in materials
management and disposition efforts so as to
prevent proliferation are more likely to succeed if
they are guided by a high-level, focused, national
policy that calls for the United States to work
cooperatively with Russia to achieve mutually
acceptable disposition of both nations’ surplus
materials. To strengthen prospects for United
States and Russian cooperation with respect to the
disposition of materials from warheads, the Presi-
dent and relevant Executive agencies need to
increase coordination at the highest levels to
develop a strategy and plan for this purpose. The
strategy should be aimed at identifying key issues
and reconciling differing national objectives,
requirements, and priorities. This would serve as
a foundation for developing a mutually accepta-
ble plan for disposition of Russian plutonium and
perhaps for U.S. assistance in that effort.

Key components of an effective strategy
should include strengthening the relationship
between U.S. assistance in materials disposition
programs and other programs in which assistance
is desired by Russia; and developing and negoti-
ating with Russia an initiative for mutual disclo-
sure of information and for reciprocal arrange-
ments to verify the amounts and monitor the
status of these materials over the next decade.
Another element of a strategy could be to
strengthen the link between U.S. and Russian
efforts in nuclear materials management and
disposition.

Strengthening Cooperative Efforts

One approach to cooperating with Russia on
key issuesisfor the United States to help Russia
understand the nature of U.S. materials manage-
ment and disposition efforts. Although U.S.
objectives with respect to its own weapons
plutonium and HEU maybe quite different from
Russid's, joint deliberations on these subjects and
joint technical studies may help Russia to under-
stand what the United States is doing and to
evaluate its own options. To accomplish this,
coordination is especially necessary between
agencies responsible for U.S. materials manage-
ment and disposition programs and those respon-
sible for U.S. policy toward Russia, and initial
steps should be taken toward conducting joint
studies and negotiating some reciprocal arrange-
ments for materials monitoring.

To develop an effective relationship between
U.S. and Russian programs, agencies (such as
DOE) that are knowledgeable about U.S. materi-
als management and disposition will have to work
more formally and continuously with agencies
(such as the National Security Council and the
State Department) that shape and conduct U.S.
relationships with Russia and other former Soviet
republics on these matters. Strengthened inter-
governmental coordination would help ensure
that programs for U.S. dismantlement and materi-
als disposition-as well as programs to assist and
work with Russia in these matters—are carried
out consistently with U.S. poalicies and are aimed
at achieving mutually acceptable goals.

A joint U.S.-Russian effort to analyze and
evaluate nuclear materials disposition technolo-
gies is one approach that could provide useful
insights into the important immediate and long-
term objectives of the United States and Russia
with respect to the disposition of weapons materi-
als. Such a project could be conducted over a
2-year period and be directed jointly by individu-
als from the United States and Russia, and the
project team could include persons from all the
relevant disciplines and also draw upon expertise



in Europe and in other nations. The team’'s work
could be reviewed by an advisory panel com-
posed of members from the Government, national
laboratories, and industry; the scientific, aca-
demic, and environmental communities; and the
public sector in the United States, Russia, and
Europe.

The project team could also consider formulat-
ing a proposal for U.S. participation in developing
and applying technologies deemed necessary to
implement feasible disposition options in Russia,
particularly options that could help demilitarize
plutonium as soon as possible. In addition,
technology sharing among the United States,
Russia, and European or other nations with regard
to disposition options can also help achieve
cooperation in the ultimate disposition process,
perhaps avoid options that could lead to prolifera-
tion, and help settle on approaches that promote
nonproliferation as well as protection of the
environment and health. It could also provide a
foundation for future cooperative participation by
the U.S. government and the private sector. A
clear U.S. objective to encourage and assist
Russia in converting plutonium, as soon as
possible, into a form not usable for weapons could
reasonably involve U.S. participation in develop-
ing technologies for that purpose-regardiess of
whether those technologies would be used for the
disposition of U.S. materials.

Another approach may be to link efforts to
work cooperatively on nuclear materials manage-
ment and disposition with other efforts to assist
Russiain some of its critical needs and interests
not related to nuclear weapons dismantlement.
For example, there are pressing environmental
restoration needs in various parts of Russia. More
active U.S. assistance in this and other areas
deemed important by Russia could be part of the
overall assistance offered with respect to materi-
als management and disposition. Also, since
political instability and economic concerns could
directly affect the success of Russian dismantle-
ment and materials disposition efforts, the United
States may decide that spending more funds in
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Russia would actually decrease the risk from
nuclear weapons if it resulted in increased eco-
nomic and political stability there. A flexible
approach that aims to assist with some of Russia’'s
priority needs may be more successful than some
of the present programs, and could lessen criti-
cism in Russia that U.S. programs are diminishing
itsinternational status or that the United Statesis
attempting to dictate specific aspects of Russia's
nuclear enterprise.

To strengthen and maintain mutual trust and
cooperation, the United States should develop
means, consistent with recent legislative provi-
sions, that would enable Russia and the United
States to exchange information about nuclear
materials from warheads. This initiative could
apply to the plutonium from dismantled warheads
and also supplement any transparency arrange-
ments made in connection with the agreement for
the sale of Russian LEU to the United States for
use in the commercial power market. Exchanging
information about amounts of nuclear materials in
the custody of each nation would help the United
States better understand the dimensions of Rus-
sids problems in managing these materials.
Information exchange would enable the United
States to offer any relevant assistance in account-
ing for the materials or keeping them safe and
secure through whatever disposition processes
Russia undertakes. Presumably, such information
will not be volunteered by Russia without some
offer of reciprocity on the part of the United
States; thus a U.S. initiative in this direction will
be needed.

In addition, Russia may soon begin to look to
disposition options for its plutonium-options
that may involve moving this material from place
to place, processing it, and changing its form.
U.S. concerns about preventing any of the Rus-
sian materials from getting into the wrong hands
or causing serious environmental harm could best
be addressed through arrangements that permit
the United States to verify the amount and status
of the plutonium in these various processes and to
monitor the processes as appropriate. Again, it is
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unlikely that Russia will agree to such monitoring
without some reciprocity with respect to U.S.
materials.

Thus, if an arrangement can be worked out that
will not compromise the national security of the
United States, bilateral reciprocal agreements
entered into as soon as possible could forestall
potential problems with respect to the nuclear
materials from warheads in the former Soviet
Union. Such arrangements would also enable the
United States and Russia to cooperate in the
common goal of preventing the proliferation of
nuclear weapons. Finally, this approach could be
effective in pursuing U.S. goals of international
security.

CONCLUSION
The policy initiatives discussed in this chapter
were developed from OTA's analysis of the

problems facing current efforts in dismantlement
and materials management, as well as the oppor-
tunities that exist today to move forward and
make significant progress in stockpile reduction
and control of future risks. Box 7-A summarizes
these conclusions and initiatives. OTA’s analysis
indicates that each initiative has individual merit
and could be implemented separately. Alterna-
tively, several or al of the initiatives could be
implemented collectively. Congressional action
in the form of legislation or oversight could begin
the process for each, but most could also be
implemented by the Administration directly.
Success in safe dismantlement and adequate
protection of people and the environment for
generations to come is an important national
goal-the Federal Government has a serious
responsibility to meet that goal.

1. A National Dismantlement Policy
Conclusion

Initiative

2. Strengthening DOE Management
Conclusion

management.
Initiative

independent outside entities.

Box 7-A-Key Policy Conclusions and Initiatives

Although the responsible Federal agencies (DOD and DOE) have been carrying out warhead dismantlement
and view this as business as usual, dismantlement and nuclear materials management in today's post-Cold War
context constitute a new type of mission for which a national policy is needed to guide future actions.

Develop and announce a national policy that sets goals for warhead dismantlement and materials
management, and specifies the amount of plutonium and highly enriched uranium (HEU) from dismantled
warheads that will not be needed to support future stockpile requirements.

Although DOE is attempting to make improvements in its environmental, health, and safety practices, more
attention still needs to be devoted to these matters in connection with warhead dismantlement and materials

Implement DOE management system that gives priority to protecting the environment, health, and safety;
expand and strengthen external oversight of DOE dismantlement and materials management activities by
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3. Nuclear Materials Storage
Conclusion

Since storage of surplus nuclear materials from warheads will be needed for several decades, and many
issues outside the purview of DOE will have to be addressed before long-term storage can be implemented, an
interagency planning process to identify and resolve these issues should begin as soon as possible.
Initiative

Establish an interagency task force that includes Federal agencies with expertise in regulatory, international,
and public involvement matters to recommend a plan for safe and secure storage of nuclear materials, and to
develop a process acceptable to the interested public for siting new or modified storage facilities.
4. Nuclear Materials Disposition
Conclusion

Consensus is lacking about whether surplus warhead materials should be stored indefinitely, converted into
forms usable for commercial power generation, or disposed of as waste, and about the technical, economic, and
political merits of various disposition options and technologies, and a process for openly discussing and reconciling
diverse governmental and nongovernmental perspectives on these issues is needed.
Initiative

Create a national commission to recommend goals, policies, and programs for ultimate disposition of surplus

plutonium and HEU from warheads, and to provide a basis for developing an ultimate disposition policy for those
materials.

5. A New Materials Management Organization
Conclusion

Since carrying out programs for the ultimate disposition of surplus plutonium and HEU from dismantled
warheads is essentially a civilian mission that will require not only technical skills, but also the ability to meet a new
set of institutional and political challenges, the DOE organization that has been carrying out the weapons
production mission is not well suited to take on the new materials disposition mission.
Initiative

Create a new organization outside DOE to manage surplus materials from warheads, or establish a new
organization for this purpose within DOE or some other existing agency.
6. information Access
Conclusion

Some of the restrictions on access to information relevant to warhead dismantlement and materials
management may no longer be required in this post-Cold War context, and enhancing information access could
increase public trust and confidence with respect to these activities.
Initiative

Review and possibly revise the existing legal basis for restricting access to information in light of today’'s
post-cold War national security objectives, and accelerate efforts to increase access to information relevant to
warhead dismantlement and materials disposition.
7. Cooperation with Russia
Conclusion

Although important steps have been taken to assist Russia with weapons dismantlement and materials
management, a focused and coordinated strategy within the Federal Government can improve prospects for
cooperating with Russia to develop a mutually aceptable plan for disposition of its plutonium.
Initiative

Strengthen the relationship between U.S. assistance to Russia for materials disposition and other programs
in which assistance is desired by Russia; develop a means for joint assessment of plutonium disposition
technologies; and negotiate mutual disclosure of information and reciprocal materials monitoring arrangements.




or more than four decades, plutonium pits

from nuclear weapons disassembled at Pantex

were stored in concrete bunkers prior to

shipment to the Rocky Flats Plant in Denver.
The same concrete bunkers were also used for briefly
storing pits fabricated or recycled at Rocky Flats (30).
After weapons disassembly, plutonium pits are placed
in drums and transported to bunkers for storage in
rows 3 drums wide and 23 drums deep on one side of
the bunker, and 2 drums wide and 23 drums deep on
the opposite side (19). A 4-foot aisle separates the
rows of drums (24). The brief storage of plutonium pits
at Pantex is commonly referred to by Department of
Energy (DOE) officids as “staging.”

Recent reductions in the weapons stockpile and in
weapons component production, downsizing of the
Nuclear Weapons Complex, closing of plutonium
processing facilities at Rocky Flats for environmental
and safety reasons, and the little additional storage
space available at other facilities, al have contributed
to a shortage of pit storage space throughout the
Nuclear Weapons Complex (7). This in turn has placed
additional pressure on DOE to store plutonium pits at
the Pantex Plant.

DOE predicts that once the storage capacity pro-
vided by the “most preferable configurations' in use

Appendix A:
Plutonium
Pit Storage

at Pantex

has been reached, all weapons till in the custody of the
Department of Defense and planned for disassembly at
Pantex will have to remain stored at military installa-
tions. Weapons delivered to Pantex that were not
disassembled because of pit storage limitations will
remain in the particular bunkers where they are staged.
This storage limit may be reached in late 1993, and
even if packing density is increased, the limit will be
reached in mid-1994 (24).

EFFORTS TO INCREASE
STORAGE CAPACITY

Consideration of the National

Environmental Policy Act Process

To increase the pit storage capacity at Pantex and
avoid delays in the dismantlement process, DOE plans
to increase the storage capacity of the Pantex bunkers.
As part of the National Environmental Policy Act
(NEPA) process to ingtitute this change, DOE has
prepared a draft Environmental Assessment (EA)
under the act. This EA evaluates any environmental
impact that might result from increasing both the
number of bunkers that can be used for pit storage and
the total number of pits that can be stored per bunker.
To achieve this objective, DOE had planned to issue

! Originally designed to protect conventional ammunitions from bomb blasts during World War 11, bunkers are two-room storage facilities
made of concrete, covered with earth-except for the front door—with a floor capacity of approximately 1,040 square feet. These concrete
bunkers are technically known as Modified Richmond. A double-leaf steel door with two sets of security locks is used in each room to prevent
unauthorized entrance. Portable radiation monitors must be carried by personnel when entering bunkers.

Because the number of concrete bunkers now dedicated to plutonium pit staging is insufficient for the increasing number of pits that will
result from planned weapons dismantlement operations, the Department of Energy has proposed using some of Plant42’s steel arch construction
storage facilities-also known as SAC magazines-that stage nuclear weapons or sensitive weapons components (26).
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for public comment, by August 1992, a draft Environ-
mental Assessment evaluating plutonium reconfigura-
tion. Because of delays, the draft EA was not issued
until December 1992, and as of this writing, DOE has
received and is evaluating numerous public comments
on that draft.

Earlier in 1992, DOE officias indicated that if the
EA identified any significant environmental impact
associated with the proposed expansion of plutonium
pit storage at Pantex, a more detailed Environmental
Impact Statement would be prepared. According to the
same officials, implementation of multiple stacking
configurations for plutonium pit storage will not begin
until the proper environmental and safety documenta-
tion on plutonium storage has been completed (15). If
no potential impacts are identified, DOE will imple-
ment its proposed expanded storage configuration for
plutonium pits following the issuance of a Finding of
No Significant Impact (19).

Preparation of a Safety Analysis Report

To evaluate the safety of bunkers proposed for
expanding plutonium pit storage, DOE prepared a
Safety Analysis Report (SAR) in 1992. As part of the
study, DOE examined the structural safety of bunkers,
the potential causes of accidents, and their conse-
quences to plant workers, the environment, and the
general public. Some of the accident scenarios evalu-
ated in the report include those initiated by earthquake,
human error, aircraft collisions, tornadoes, and fires.
Access to this document for public review has been
restricted by DOE’s information classification rules.’

Improvements in Storage

DOE isfunding several projects to increase its
understanding of the handling, safety, and design
requirements of plutonium pit storage. For example, a
computer model was developed by Sandia National
Laboratory to identify ideal packaging configurations
and optimal space use for storing pits in bunkers (8).

Pantex is also working with the national |aboratories
to improve the safety of plutonium pit storage at
bunkers and reduce radiation exposure of personnel
during loading, unloading, handling, and inventorying

operations. One such effort is the project known as
“Stage Right,” in which several Sandia National
Laboratory scientists are studying the potential appli-
cation of robotics in activities such as handling and
monitoring pits inside the bunkers. First, the project is
to assist the development of a manually operated,
shielded forklift to handle pallets of pit-containing
drums and thus reduce radiation exposure (13). It is
estimated that radiation exposure levels could be
reduced by a factor of five (3,24). Completion of the
first forklift development project is expected in 1993
(14).

The next step in the forklift project would be to
design and manufacture an unmanned forklift to
remotely control the loading and unloading of pit
containers in bunkers. Eventually, an automatically
guided vehicle could be developed, capable of han-
dling and monitoring containers, thereby reducing
radiation exposures even further (3,13).

Sandia National Laboratory is responsible for two
additional projects relevant to plutonium pit storage at
Pantex. One involves the design, fabrication, and
demonstration of the system to be used by the forklift
during multiple stacking of plutonium pits. The other
project concerns the devel opment of a system for
performing plutonium accountability activities, such
as inspections, without having to enter the bunkers. All
of these development programs, however, must await
adecision by Pantex management before being incor-
porated into actual operations.

CHANGES EXPECTED IN STORAGE

Pantex has disassembled more than 50,000 weapons
in the last four decades (15). Although the manner in
which disassembly activities are conducted has not
changed, storage practices and facilities at Pantex will
have to change. Some of the changes likely to result
from increased plutonium pit storage include the
following:

« Under the planned increase in weapons disassem-
bly rates, the number of bunkers employed for pit
storage could more than double, while the number
of pits stored could reach atotal of 20,000 (24).
The bunkers to be added for this purpose (known

*The SAR was determined to contain Unclassified Controlled Nuclear Information (UCNI). DOE orders restrict the distribution of UCNI
documents mainly to Government officials or certain other official groups who have been designated to have a need to know and will also agree

to control the document.
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as stedl arch construction or SAC magazines)
have been used to store weapons and weapons
components.
In its Environmental Assessment, DOE proposed
to increase storage capacity using a “horizontal
palletized multiple configuration” to store up to
440 pits per bunker (24). Figures A-1 and A-2
show, respectively, the single and multiple stack-
ing configurations associated with plutonium pit
storage at Pantex.
« The increased emphasis on weapons disassembly
and pit storage at Pantex may result in operational
changes at the plant; however, little information
exists regarding the type and extent of such
changes. According to adraft internal policy
letter, the plant operating contractor (Mason &
Hanger) expects radiation exposure for a worker
involved in weapons dismantlement operations
.. 1o be significantly greater than the collective
dose that radiation worker received in 1991
[primarily as a result of] dismantling more
weapons from programs with higher dose rates. ’
According to this document, Mason & Hanger
plans to ingtitute measures to ensure that individ-
ual exposures do not reach more than 20 percent
(or 1 rem) of the maximum allowable DOE
radiation dose limit (1).
« Total radiation exposures of workers responsible
for conducting periodic inspections and invento-
ries of drummed pits could increase. If interim
storage were to involve all 60 bunkers with a
single-layer vertica configuration, storage of up
to 20,000 pits would result in an annua collective
dose of 100 to 200 person-rem-an increase of
four to eight times the levels measured in
1987-91. However, DOE calculates that the use of
a palletized multiple stacking configuration will
result in a collective dose of 50 to 100 person-rem
per year, or only two to four times the 1987-91
levels.
If no changes occur in current inspection prac-
tices, workers could also experience increased
radiation exposure levels if: 1) the protective
equipment (lead apron) worn does not protect a
worker's back and extremities; 2) radiation expo-
sure is not monitored and reported in terms of rea
time but rather on a monthly basis; or 3) workers
experience difficult in identifying specific pit-

Figure A-I—Pit-Filled Concrete Bunker With
Single-Layer Storage Configuration
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containing drums and thus increase work time (3).
Plans are under way to reduce these occupational
radiation exposures through the use of shielded
forklifts, bar codes and bar code readers, and
eventually, unmanned vehicles and robots (24).

. Available information about pit storage configu-
rations used in the past is unclear. The informa-
tion provided to public officials and communities
about the configurations used for pit storage at
bunkers has led many to believe that the maxi-
mum number of pits that could be safely stored
under the single-layer, vertical position configu-
ration was 240 per bunker. DOE, however, has
used other configurations and has stored more
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Figure A-2—Multiple Stacking Configuration Proposed for Plutonium Storage
at Concrete Bunkers
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pits by putting additional drums in the space
available between the rows of stored drums
(19,25). This has led to public concerns about
what other configurations DOE might use to
extend available pit storage capacity at operating
bunkers.

PUBLIC CONCERNS

In December 1992, DOE submitted a predecisional
draft of the Environmental Assessment for interim
storage of plutonium components at Pantex to the State
of Texas for review and comments. The Texas
Governor’s office, in turn, distributed the EA to a
number of public and private parties with concerns
about this issue. The Governor's office submitted all
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comments received to DOE by March 1993, and is
awaiting a response by DOE to its request for a meeting
and consideration of certain modifications to the EA
before it is completed. The following are some of the
major public concerns about expanded pit storage:

. The current lack of interim storage capacity
throughout the Nuclear Weapons Complex may
keep plutonium pits at Pantex. Many citizens note
that DOE itsdlf has claimed it will be difficult to
get approval to move plutonium pits from Pantex
to another site because many facilities are old,
deteriorated, or technicaly obsolete. Most DOE
facilities were built between the 1940s and the
mid-1960s with a strong emphasis on production
activities and little emphasis on maintenance.
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Upgrading to meet environmental, safety, and
health standards is difficult and expensive. Shut-
downs and prolonged outages are common at
some sites. Often, DOE's “piecemeal improve-
ment” approach has proved inadequate (27).

Furthermore, the criteria used for designing
and building many of these facilities cannot meet
today’s standards for seismic design, fire protec-
tion, environmental safety, worker protection and
safeguards, and security (27).

Other factors have also reduced the number of
possible storage options. For instance, new ap-
proaches to risk and safety analyses have forced
more stringent operating requirements. There-
fore, the process of achieving compliance at old
facilities is more difficult (27).

e The lack of a clear timetable for siting and
building a long-term plutonium storage facility
has led to public skepticism about the estimated
duration of pit storage at Pantex. Many citizens,
as well as State and local officials, believe that the
lack of storage options for plutonium pits through-
out the Nuclear Weapons Complex will result in
Pantex becoming a de facto long-term storage
facility (19,31),

The major reason for this concern is the
uncertainty associated with the timetable for
interim storage at Pantex. No definitive schedule
has been developed to date regarding implemen-
tation of the Programmatic Environmental Impact
Statement (PEIS) for reconfiguration of the Nu-
clear Weapons Complex. DOE has indicated in its
draft Environmental Assessment that interim
storage at Pantex will range from 6 to 10 years;
however, some DOE officias have suggested that
the storage period may last from 12 to 20 years or
until a permanent storage site becomes available
(23). To date, there is little coordination and
integration between efforts to address interim
storage of plutonium pits (EA) and long-term
plutonium storage (PEIS).

¢ Only limited information has been provided to the
public about the analyses performed by DOE to
support the conclusions reported in the Environ-
mental Assessment. Some have suggested that
DOE release more data to the public. See box A-1
for comments obtained from the recent public
review of DOE's Environmental Assessment.

OTHER FACTORS

Criticality Safety

Because plutonium is a fissile material, especialy
when present as plutonium-239, considerable attention
must be paid during its handling to the prevention of
criticality accidents.’ According to a 1992 Technical
Safety Appraisal Team report, the control of criticality
accidents at Pantex is helped by the fact that the
plutonium handled there is present in large metal
components and weapons assemblies. To ensure
effective criticality control, weapons assembly and
dismantlement activities are required to comply with
strict limits based on measurable control parameters.
As part of the efforts to reduce the risk of criticality
accidents, personnel are required to maintain fission-
able materials inside containers when not in use. All
storage and shipping containers used are certified as
criticality safe. In addition, personnel must provide
sufficient space (3 feet from center to center) between
the nuclear weapons components and limit the number
of components (not more than three in most cases) that
can be left outside their containers in weapons
assembly/disassembly areas (16,28).

Although most problems identified during the 1989
Tiger Team assessment of Pantex were found to have
been addressed, a 1992 Technical Safety Appraisa
Team review still indicated that the level of formal
authority given to the ALARA (as low as reasonably
achievable) coordinator was minimal regarding con-
currence over programs that could either affect radia-
tion levels or ensure that ALARA calculations and

3 A criticality accident can occur due to the expansionof fissionable inventories or the removal of nonfissionable materials useful to prevent
or terminate a criticality event. Such events can result in potentially lethal doses of neutron and gamma radiation to facility personnel, generate
heat and fission products, and in certain situations, release radioactive materials to the outside environment. Unlike a nuclear reactor facility
in which a criticality accident could release large quantities of fission products, some have estimated that the environmental releases caused
by accidental criticality at DOE plutonium storage facilities would be negligible. Of much greater concern, a recent study concludes, would
be the significant impact of acriticality accident on workers' health (22).
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Box A-lI-Expressed Public Concerns/Opinions About Plutonium
Components at Pantex

. Limited information was provided about other locations as possible storage options (9,12).

. DOE estimates of the time workers would need to thoroughly inspect and inventory pits in bunkers could
be longer than projected and result in higher radiation exposures of workers (10).

. T(hl% )alnalysis of possible environmental impacts disregards current radioactive contamination of nearby soil

. Information on tornado analysis appears to exclude the high-frequency, potentially damaging tornadoes
experienced in the Pantex area (20).

+ The methodologies used for aircraft accident analyses have not been defined, and the data provided do
not seem to reflect the density of air traffic (commercial and military) in the area or the proximity of Pantex
to the airport (10,18)

. The basis for considering the storage of pits at Pantex for 6 to 10 years was not evaluated (9).

. The use of national security considerations to limit the information available for an open public debate is
troubling.

. The decision to limit the Environmental Assessment to plutonium storage, without regard to other
dismantlement activities at the site (2), is also a concern.

. DOE'’s efforts to integrate the Environmental Assessment with its PEIS for the Weapons Complex
reconfiguration are lacking (9).

« The true degree of safety of nearby communities that can be guaranteed by DOE and State governments
is unclear (6).

Tindependent reviews of some of the limited public data available indicate that incorrect estimates of large alrcraft
crash rates and less than comprehensive estimates of air traffic in the region may have been used in the EA (1 1).

SOURCE: Oftice Of Technology Assessment

procedures were followed. The review also stated that
a certified external dosimetry system was lacking (28)

Plutonium Containers and
Their Availability

The drums in which pits are contained for staging at
bunkers, also known as AL-R8 containers, are made of
carbon or stainless steel with an internal cage for
holding or clamping the pits. To increase pit protection—
and criticality safety-the drum is lined with 3 inches
of cushioning and insulating material (24,28).

AL-R8 drums are characterized by excellent integ-
rity and stability for a period of about 50 years.
Identification and tracking are also efficiently pro-
vided. Knowledge of the performance of such contain-
ers over longer time periods (e.g., 100 years) is limited.
Experts suggest that drum stability for longer periods
be evaluated since the dynamic nature of plutonium in

pit form may adversely impact the integrity and
stability of the storage drums (5).

After having used AL-R8 containers to ship pluto-
nium pits for nearly 30 years, DOE recently issued a
policy abolishing this use and recommending instead
the adoption of drums that more clearly comply with
design criteria promulgated by the Department of
Transportation and the Nuclear Regulatory Commis-
sion (17). One such design requirement is that there be
an inner container vacuum system. DOE’s newly
designed pit shipping container satisfies this and all
other criteria, but its cost (about $5,000) is signifi-
cantly higher than that of AL-R8 drums (about $300)
(16,26). Efforts to design a cheaper container are being
carried out a the Savannah River Site and at Sandia
National Laboratory (14). The limited availahility of
shipping containers could become a serious concern if
alarge number of pits require off-site transport for
processing.
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Accident Analysis

The EA accident analysis evaluated the potential of
certain events to initiate accidents that could adversely
affect the bunkers, or even worse, the drums in which
the pits are contained.

DEFINITION OF INCREDIBLE EVENT

In the accident analysis, severa events were dis-
missed as incredible and not considered in DOE’s
analyses of plutonium pit storage facilities at the
Pantex Plant.'Examples of these include criticality
events, internal/external explosions, interna fires, and
meteor strikes. Other potential events, though evalu-
ated, were also considered highly unlikely, including
structural damage and/or penetration of the bunker by:
1) an explosion-generated missile from a hypothetical
explosion of 50,000 pounds of high explosives stored
at nearby bunkers; 2) a crash by alight, general
aviation aircraft, with a weight of 3,500 pounds and an
impact speed of 80 miles per hour; and 3) a tornado
with speeds exceeding 140 pounds per square foot or
about 340 miles per hour (24).

Events found to be most relevant to the proposed
expanded pit storage at Pantex included:

e Explosion hazards. Explosions from other build-
ings a Pantex were evaluated to determine their
potential to affect the plutonium pits stored inside
bunkers. The results indicated that these pits
would not be affected.

e Structural hazards. Analyses in the EA indicate
that earthquakes, tornadoes, and external explo-
sions would have no significant effect on the
bunkers and their contents.

e Operational accidents. The operational event of
most concern involved accidental puncture of a
pit-containing drum, followed by crushing of the
plutonium pit by a forklift moving at 5 miles per
hour. Based on its analysis, DOE anticipates that
the plutonium-containing dust escaping from the
damaged container would: 1) have no immediate
or long-term health effect on the worker involved
in the accident; 2) cause only marginal radiation
exposures to workers present in the immediate

vicinity of the bunker where the accident took
place; and 3) release no radiation to the public or
the environment.

¢ Aircraft crash. The EA aso contained an aircraft
hazard analysis, which concluded that the proba-
hility of bunkers being impacted by an airplane
was less than one in amillion (24). According to
some concerned citizens and public officials,
DOE's decision to evaluate the risk of general
aviation by using probability methodology de-
signed to include dl aircraft types may limit the
validity of the results obtained (18) .

e Accidents impacting groundwater sources
(Ogallala Aquifer). According to DOE esti-
mates, NO operating or accidental activities at
Pantex were found capable of releasing pluto-
nium at levels high enough to impact the underly-
ing Ogallaa Aquifer. A similar conclusion was
reached in an independent study conducted by
Los Alamos National Laboratory.

o Internal/externa fire hazards. On the bases of
the fire hazards analyses performed on Zone 4
(the highly secured storage area where the bun-
kers are located) as part of the Safety Analysis
Report, DOE concluded that fires would have no
impact on the bunkers or on the plutonium pit
drums stored inside. The absence of combustible
materials inside bunkers was also considered a
major factor in further reducing fire risks (24).

CONCERNS ABOUT DOE’S
ACCIDENT ANALYSIS

Reviewers have made the following comments
about DOE's accident analysis:

The term ‘incredible’ connotes an event that is too
improbable to be believed. Even though the DOE
analysis states that an incredible event is one of very
low probability, it also eliminates events that are
categorized as such from further consideration. It
would be more helpful and accurate if these events—
especially when they have significant consequences—
were included in a full analysis as “very low probabil-
ity’ events.

4 DOE terns an event as ' ‘incredible’” when its occurrence is too improbable or inconceivable due to the location of the facility, the
environmental characteristics of the area surrounding the facility, and the nature of the materials used and operations conducted at the particular
facility. Statistically, an event is called incredible when its probability of occurrence is calculated to be less than one chance in amillion,
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The Federal Aviation Administration’s comment
(21) on aircraft accidents makes the following point;

The Aircraft Hazard Analysis Data on pages 6-5
through 6-8 and Appendix E of the Environmental
Assessment prepared by the United States Department
of Energy has no resemblance to the data provided by
this offie. Therefore, | am unable to comment on any
information contained in the Assessment. For your
information, the total aircraft operations for the Amar-
illo area in the CY 1992 was 91,800. Any further
restrictions to flight or changes of airspace to the Pantex
Prohibitive area would have an immediate and adverse
impact on the utilization of Amarillo Internationa Air-
port.

The Pantex Safety Analysis Report, on which the
EA was based, was prepared by a DOE contractor
under the guidance of the Albuguerque Field Office. It
was reviewed by a technical safety review panel, al of
whose members were from either DOE Defense
Programs (DP) or the Albuquerque Field Office and
approved by the Assistant Secretary for DP. The report
was not prepared under the new safety analysis
guidelines. No review by any internal DOE or external
oversight group was done or sought. All accident
analyses were accomplished with this Safety Analysis

Report (4).
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Appendix B:

United States and Russia
Joint Understanding

he President of the United States of America

and the President of the Russian Federation

1 have agreed to substantial further reductions

in strategic offensive arms. Specificaly, the

two sides have agreed upon and will promptly
conclude a Treaty with the following provisions:

1. Within the 7-year period following entry into force
of the START Treaty, they will reduce their strategic
forces to no more than:

a. an overall total number of warheads for each
between 3,800 and 4,350 (as each nation shall
determine) or such lower number as each nation
shall decide.

b. 1,200 MIR Ved ICBM warheads.

c. 650 heavy ICBM warheads.

d. 2,160 SLBM warheads.

2. By the year 2004 (or by the end of the year 2000 if
the United States can contribute to the financing of
the destruction or elimination of strategic offensive
arms in Russia), they will:

a. reduce the overall total to no more than a number
of warheads for each between 3,000 and 3,500 (as
each nation shall determine) or such lower num-
ber as each nation shall decide.

b. eliminate all MIRVed ICBMs.

c. reduce SLBM warheads to between no more than
1,700 to 1,750 (as each nation shall determine).

on Strategic
Offensive Arms

3. For the purpose of calculating the overall totas
described above:

a. The number of warheads counted for heavy
bombers with nuclear roles will be the number of
nuclear weapons they are actually equipped to
cary.

b. Under agreed procedures, heavy bombers not to
exceed 100 that were never equipped for long-
range nuclear ALCMs and that are reoriented to
conventional roles will not count against the
overall total established by this agreement.

i. Such heavy bombers will be based separately
from heavy bombers with nuclear roles.

ii. No nuclear weapons will be located at bases
for heavy bombers with conventional roles.

iii. Such aircraft and crews will not train or
exercise for nuclear missions.

iv. Current inspection procedures aready agreed
in the START Treaty will help affirm that
these bombers have conventional roles. No
new verification procedures are required.

4. The reductions required by this agreement will be

carried out by eliminating missile launchers and
heavy bombers using START procedures, and, in
accordance with the plans of the two sides, by
reducing the number of warheads on existing
ballistic missiles other than the SS-18. Except as
otherwise agreed, balistic missile warheads will be
calculated according to START counting rules.

NOTE: This appendix is areprint of the text of the June 1992 Joint Understanding Between the United States and Russia on Reductions
in Strategic Offensive Arms Incorporated in the START I Treaty, signed January 1993.
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5. The two Presidents directed that this agreement be Done a Washington, this 17th day of June 1992, in
promptly recorded in a brief Treaty document which  two copies, each in the English and Russian languages,
they will sign and submit for ratification in their  both texts being equally authentic.
respective countries. Because this new agreement is
separate from but builds upon the START Treaty,
they continue to urge that the START Treaty be
ratified and implemented as soon as possible.



he United States of America and the Russian

Federation, hereinafter referred to as the

Parties, desiring to facilitate the safe and

secure transportation and storage of nuclear,
chemical, and other weapons in the Russian Federation
in connection with their destruction, intending to build
upon the framework for cooperation set forth in the
Agreement Between the Government of the United
States of America and the Government of the Russian
Federation Regarding Cooperation to Facilitate the
Provision of Assistance of April 4, 1992, have agreed
as follows:;

ARTICLE |

The Parties shall cooperate in order to assist the
Russian Federation in achieving the following objec-
tives:

a. the destruction of nuclear, chemical, and other

weapons,

b. the safe and secure transportation and storage of
such weapons in connection with their destruc-
tion; and

c. the establishment of additional verifiable meas-
ures against the proliferation of such weapons
that pose arisk of proliferation.

ARTICLE I

1. The Parties, through their Executive Agents, shall
enter into implementing agreements as appropriate

Appendix C:
United States
and Russian
Agreement on
the SSD Program

to accomplish the objectives set forth in Article | of
this Agreement. The implementing agreements shall
include, inter dia
a description of the activities to be undertaken;
a. provisions concerning the sequence of activities,
¢c. provisions concerning access to material, train-
ing or services provided at sites of their use, if
possible, for monitoring and inspection and
d. other provisions as appropriate.

2.In Case of any inconsistency between the Agree-
ment and any implementing agreements, the provi-
sions of this Agreement shall prevail.

ARTICLE Il

Each Party shall designate an Executive Agent to
implement this Agreement. For the United States of
America, the Executive Agent shall be the Department
of Defense. For the Russian Federation, with respect to
nuclear weapons, the Executive Agent shall be the
Ministry of Atomic Energy.

ARTICLE IV

Except as otherwise provided in this Agreement or
in an implementing agreement, the terms of this
Agreement shall apply to all material, training or
services provided in accordance with this Agreement
or implementing agreements, and to al related activi-
ties and personnel.

NOTE: This appendix is a reprint of the text of the “Umbrelld” Agreement Between the United States and Russia Concerning Assistance
for Weapons Dismantlement in Russia (The “ Safe, Secure, Dismantlement” (SSD) Program), signed June 1992.



182 Dismantling the Bomb and Managing the Nuclear Materials

ARTICLE V

1. The Russian Federation shall facilitate the entry and
exit of employees of the Government of the United
States of America and contractor personnel of the
United States of America into and out of the territory
of the Russian Federation for the purpose of carrying
out activities in accordance with this Agreement.

2. Aircraft and vessels, other than regularly scheduled
commercial aircraft and vessels, used by the United
States of Americain connection with activities
pursuant to this Agreement in the Russian Federa
tion shall, in accordance with international law, be
free of customs inspections, customs charges, land-
ing fees, navigation charges, port charges, tolls, and
any other charges by the Russian Federation, or any
of its instrumentalities.

3. If an aircraft other than a regularly scheduled
commercial aircraft is used by the United States of
America for transportation to the Russian Federa
tion, its flight plan shall be filed in accordance with
the procedures of the International Civil Aviation
Organization applicable to civil aircraft, including
in the remarks section of the fight plan confirmation
that the appropriate clearance has been obtained.
The Russian Federation shall provide parking,
security protection, servicing, and fuel for aircraft of
the United States of America

ARTICLE VI

Unless the written consent of the United States of
America has first been obtained, the Russian Federa-
tion shall not transfer title to, or possession of, any
materia, training or services provided pursuant to this
Agreement to any entity, other than an officer,
employee or agent of a Party to this Agreement and
shall not permit the use of such material, training or
services for purposes other than those for which it has
been furnished.

ARTICLE VII

1. The Russian Federation shall, in respect of legal
proceedings and claims, other than contractual
claims, hold harmless and bring no legal proceed-
ings against the United States of America and
personnel, contractors, and contractors personnel
of the United States of America, for damage to
property owned by the Russian Federation, or death

or injury to any personnel of the Russia Federation,
arising out of activities pursuant to this Agreement.

2. Claims by third parties, arising out of the acts or
omissions of any employees of the United States of
America or contractors or contractors personnel of
the United States of America done in the perform-
ance of official duty, shall be the responsibility of
the Russian Federation.

3. The provisions of this Article shal not prevent the
Parties from providing compensation in accordance
with their nationa laws.

4. The Parties may consult, as appropriate, on clams
and proceedings under this Article.

5. Nothing in this Article shall be construed to prevent
legal proceedings or claims against nationals of the
Russian Federation or permanent residents of the
Russian Federation.

ARTICLE VI

The activities of the United States of America under
this Agreement are subject to availability of appropri-
ated funds.

ARTICLE IX

Employees of the Government of the United States
of America present in the territory of the Russian
Federation for activities related to this Agreement shall
be accorded privileges and immunities equivalent to
that accorded administrative and technical staff per-
sonnel in accordance with the Vienna Convention on
Diplomatic Relations of April 18, 1962.

ARTICLE X

1. The United States of America, its personnel, con-
tractors, and contractors' personnel shall not be
liable to pay any tax or similar charge by the Russian
Federation or any of its instrumentalities on activi-
ties undertaken in accordance with this Agreement.

2. The United States of America, its personnel, con-
tractors, and contractors' personnel may import into,
and export out of, the Russian Federation any
equipment, supplies, material or services required to
implement this Agreement. Such importation and
exportation of articles or services shall not be
subject to any license, other restrictions, customs,
duties, taxes or any other charges or inspections by
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the Russian Federation or any of its instrumentali-
ties.

ARTICLE XI

In the event that a Party awards contracts for the
acquisition of articles and services, including construc-
tion, to implement this Agreement, such contracts shall
be awarded in accordance with the laws and regula-
tions of that Party. Acquisition of articles and services
in the Russian Federation by or on behalf of the United
States of America in implementing this Agreement
shall not be subject to any taxes, customs, duties or
similar charges by the Russian Federation or its
instrumentalities.

ARTICLE XII

The Russian Federation shall take all reasonable
measures within its power to ensure the security of
materia, training or services provided pursuant to this
agreement and shall protect them against seizure or
conversion.

ARTICLE XIlI

Upon request, representatives of the Government of
the United States of America shall have the right to

examine the use of any material, training or other
services provided in accordance with this Agreement,
if possible at sites of their location or use, and shall
have the right to inspect any and all related records or
documentation during the period of this Agreement
and for 3 years thereafter. These inspections shall be
carried out in accordance with procedures to be agreed
upon by the Parties.

ARTICLE XIV

This Agreement shall enter into force upon signature
and shall remain in force for 7 years. This Agreement
may be amended or extended by the written agreement
of the Parties and may be terminated by either Party
upon ninety days written notification to the other Party
of its intention to do so. Notwithstanding the termina-
tion of this Agreement or the implementing agree-
ments, the obligations of the Russian Federation in
accordance with Articles VI, VII, IX, X, XII of this
Agreement shall continue to apply without respect to
time, unless otherwise agreed in writing by the Parties.

Done at Washington this 17th day of June 1992, in
two copies, each in the English and Russian languages,
both texts being equally authentic.
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United States and Russian

Agreement on the

Disposition of Uranium
from Nuclear Weapons

he Government of the United States of

America and the Government of the Russian

Federation, hereinafter referred to as the

Parties, desiring to arrange the safe and
prompt disposition for peaceful purposes of highly
enriched uranium extracted from nuclear weapons
resulting from the reduction of nuclear weapons in
accordance with existing agreements in the area of
arms control and disarmament.

Redffirming g their commitment to ensure that the
development and use of nuclear energy for peaceful
purposes are carried out under arrangements that will
further the objectives of the Treaty on the Non-
proliferation of Nuclear Weapons, affirming their
commitment to ensure that the nuclear material trans-
ferred for peaceful purposes pursuant to this Agree-
ment will comply with al applicable non-proliferation,
physical protection, nuclear material accounting and
control, and environmental requirements, have agreed
as follows:

ARTICLE |

Purpose

The Parties shall cooperate in order to achieve the
following objectives.

1. The conversion as soon as practicable of highly
enriched uranium (HEU) extracted from nuclear

weapons resulting from the reduction of nuclear
weapons pursuant to arms control agreements and
other commitments of the Parties which is currently
estimated at approximately 500 metric tons in the
Russian Federation, having an average assay of 90
percent or greater of the uranium isotope 235 into
low enriched uranium (LEU) for use as fuel in
commercial nuclear reactors. For purposes of this
Agreement, LEU shall mean uranium enriched to
less than 20 percent in the isotope 235; and

2. The technology developed in the Russian Federa-
tion for conversion of HEU resulting from the
reduction of nuclear weapons in the Russian Federa-
tion may be used for conversion of United States
HEU in the United States of America; and

3. The establishment of appropriate measures to fulfill
the non-proliferation, physical protection, nuclear
material accounting and control, and environmental
requirements of the Parties with respect to HEU and
LEU subject to this Agreement.

ARTICLE I

1 Purpose

1 The Parties, through their Executive Agents, shall
within 6 months from entry into force of this
Agreement seek to enter into an initial implement-
ing contract to accomplish the objectives set forth in
Article | of this Agreement. The Parties may

NOTE: This appendix is areprint of the text of the Agreement Between the United States and Russia Concerning the Purchase of Highly
Enriched Uranium Extracted from Russian Warheads, signed February 1993.
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conclude additional implementing contracts or agree-
ments pursuant to this Agreement, as required. For any
purchase, the Executive Agents shall negotiate terms
(including price), which shall be subject to approva by
the Parties.

2. It is the intent of the Parties that the initial
implementing contract shall provide for, inter aia

i. The purchase by the United States Executive
Agent of LEU converted from HEU at facilities
in the Russian Federation and sale of such LEU
for commercia purposes. The United States
will provide information to the Russia Federa-
tion on all commercia disposition of such LEU;

ii. Initial delivery of LEU converted from HEU
extracted from nuclear weapons resulting from
the reduction of nuclear weapons pursuant to
arms control agreements and other commit-
ments of the Parties by October 1993, if
possible;

ill. Conversion of no less than 10 metric tons
having an average assay of 90 percent or greater
of the uranium isotope 235 in each of the first
five years, and, in each year thereafter, conver-
sion of no less than 30 metric tons of HEU
having an average assay of 90 percent or greater
of the uranium isotope 235; however, specific
amounts will be stipulated in the first and
subsequent implementing contracts or agree-
ments;

iv. The participation of the United States private
sector and of Russian enterprises,

v. The alocation among the United States of
America, private sector firms of the United
States of America, the Russian Federation, and
Russian enterprises of any proceeds or costs
arising out of activities undertaken pursuant to
any implementing contracts,

vi. The use by the Russian side of a portion of the
proceeds from the sale of LEU converted from
HEU for the conversion of defense enterprises,
enhancing the safety of nuclear power plants,
environmental clean-up of polluted areas and
the construction and operation of facilities in the
Russian Federation for the conversion of HEU
to LEU;

vii. By agreement of the Parties an equivalent
amount of HEU can substitute for the corre-

sponding amount of LEU planned for purchase
by the United States Executive Agent.

ARTICLE Il

Executive Agents

Each party shall designate an Executive Agent to
implement this Agreement. For the United States side,
the Executive Agent shall be the Department of
Energy. For the Russian side, the Executive Agent
shall be the Ministry of the Russia Federation of
Atomic Energy. After consultation with the other
Party, either Party has the right to change its Executive
Agent upon 30-days written notice to the other Party.
If a governmental corporation is established under
United States law to manage the uranium enrichment
enterprise of the Department of Energy, it is the
intention of the United States Government to designate
that corporation as the Executive Agent for the United
States side.

Priority of Agreement

In case of any inconsistency between this Agree-
ment and any implementing contracts or agreements,
the provisions of this Agreement shall prevail.

Additional Measures

1. The Executive Agent of the Russian Federation
shall ensure that the quality of LEU derived from
HEU subject to this agreement is such that it is
convertible to LEU usable in commercia reactors.
Specifications shall be agreed upon in the process
of negotiating the initial and subseguent imple-
menting contracts.

2. The conversion of HEU subject to this Agreement
shall commence as soon as possible after the entry
into force of the initial implementing contract.

3. The Parties shall, to the extent practicable, seek to
arrange for more rapid conversion of HEU to LEU
than that provided for in Article I1 (2) (iii).

4. The United States of America shall use LEU
acquired pursuant to this Agreement and its
implementing contracts and agreements, when
subject to United States jurisdiction and control,
for peaceful purposes only.
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. LEU acquired by the United States of America

pursuant to this Agreement, and implementing
contracts and agreements related to it, shall be
subject to safeguards in accordance with the
November 18, 1977, Agreement Between the
United States of America and the International
Atomic Energy Agency (IAEA) for the Applica-
tion of Safeguards in connection with the Treaty on
the Non-Proliferation of Nuclear Weapons.

. The Parties shall maintain physical protection of

HEU and LEU subject to this Agreement. Such
protection shall, at a minimum, provide protection
comparable to the recommendation set forth in
IAEA document INFCIRC/225/REV.2 concerning
the physical protection of nuclear material.

. If the Parties enter into an agreement for coopera-

tion concerning the peaceful uses of nuclear
energy, nuclear material acquired by the United
States of America pursuant to this Agreement and
its implementing contracts and agreements, when
subject to United States jurisdiction or control,
shall be subject to the terms and conditions of that
Agreement for cooperation.

. The activities of the United States Government

under this Agreement, or any implementing con-
tract or agreement, shall be subject to the availabil-
ity of United States Government funds.

. In the event the United States Government does not

have funds available for implementation of this
Agreement, the Executive Agent of the Russian
Federation reserves the option to obtain funding
for implementation of this Agreement from any
private United States company.

Prior to the conclusion of any implementing
contract, the Parties shall establish transparency
measures to ensure that the objectives of this
Agreement are met, including provisions for nu-
clear material accounting and control and access,
from the time that HEU is made available for
conversion until it is converted into LEU. Specific
transparency measures shall be established in the
same time frame as the negotiation of the initial

implementing contract, and shall be executed by a
Separate  agreement.

11. Prior to the conclusion of any implementing
contract, the Parties shall agree on appropriate
governing provisions for entry and exit, liability,
and status of personnel, exemptions for taxes and
other duties, and applicable law.

12. The Executive Agent of the United States of
America shall use the LEU converted from HEU in
such a manner so as to minimize disruptions on the
market and maximize the overall economic benefit
for both Parties. This Agreement shall have no
effect on contracts between Russian enterprises
and United States companies for the delivery of
uranium products which are currently in force and
consistent with United States and Russian law.

13. This Agreement places no limitations on the right
of the ‘Russian ‘Federation to dispose of LEU
derived from HEU extracted from nuclear weapons
resulting from the reduction of nuclear weapons
pursuant to arms control agreements and other
commitments of the Parties beyond the specific
commitments set forth herein.

I Entry into Force, Duration and

Amendments

1. This Agreement shall enter into force upon signature
and shall remain in force until the full amount of
HEU provided for in paragraph 1 or Articlel is
converted into LEU, delivered, and supplied to
commercial customers.

2. Each Party may propose amendments to this Agree-
ment. Agreed amendments shall enter into force
upon signature and shall remain in force so long as
this Agreement remains in force.

3. Each Party shall have the right to terminate this
Agreement upon 12 months written notification to
the other Party.

Done at Washington this 18th day of February 1993,
in duplicate in the English and Russian languages, both
texts being equally authentic.



his appendix presents comments by labor

leaders on worker experiences with health

and safety priorities at selected Department of

Energy (DOE) weapons facilities. Facilities
included those that have recently been affected by a
shift in mission from weapons production to weapons
dismantlement and the storage and disposition of
bomb parts. The comments are from telephone and
personal interviews by an anthropologist with organ-
ized labor leaders at the Oak Ridge Y-12 Plant, the
Pantex Plant, and the Savannah River Site. Comments
are also included from the Oak Ridge K-25 Plant, a
facility whose mission has been formally changed
from weapons production to environmental restora-
tion. Although the interview pool was small and
uneven in terms of craft representation, the individuals
surveyed are key figuresin the work force. Interview-
ees included those holding leadership positions, as
well as workers with responsibility for health and
safety issues.

Questions were asked about workers perceptions of
DOFE's efforts to change its culture from a strict
production orientation to one that emphasizes the
protection of health, safety, and the environment.
Topics addressed included DOE oversight; policies
and procedures for protecting the environment, safety,
and health; training; resolution of complaints; health
surveillance; and relationships among labor, contrac-
tors, and DOE. This appendix, however, departs from
a cataloging of interview comments and, instead,

Appendix E:
Labor and the
Mission Change
Within DOE

describes labor issues that may impinge on the success
of further transformations within DOE.

HEALTH AND SAFETY IN THE CONTEXT OF
LABOR-MANAGEMENT RELATIONS

Changing Concepts of Work

Under the direction of former Secretary, James D.
Watkins, DOE instituted an environmental, safety, and
health agenda that has begun to translate into a
different experience of work for the labor force (7).
Worker comments on the revised regulations, proce-
dures, and standards accompanying DOE's new agenda
are suggestive of a growing disjuncture between old
rhythms of work and new ones. Although the follow-
ing worker comments indicate that change has begun,
it remains to be seen whether DOE’s commitment of
social and economic resources to this agenda is
adequate.

“REAL WORK” VERSUS HEALTH AND SAFETY

Remarks made by some contractor employees on
the change in “culture” at DOE are reminders of the
notion of work developed under an environment of
production at al costs. Production schedules deter-
mined what was valued and experienced as real work
and what essentially kept people in ajob.

Production was “born and bred” into the work force
over the years, as one worker describes it, and recent
changes go against this production “mindset” that

1 The interviews were conducted, and summaries of comments prepared, by Monica Schoh-Spana, a contractor to the Office of Technology
Assessment. The interviews were conducted during the winter of 1992-93.
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developed over time. The new focus on adherence to
standards in production, increased attention to waste
streams, an upgraded security system, and scrutiny of
operations by oversight groups are at odds with
production employees prior work histories. How
extraordinary these changes appear varies among
different generations of workers, according to workers
from this facility. The average age of the work force at
one facility is more than 40 years. Younger workers are
learning more from the start about the environment and
the appropriate way of disposing of things. In contrast,
older workers recall a past when they had permission
to “throw things outside” with little regard for the
environment.

The new culture that emphasizes adherence to
standards clashes with the routines and knowledge of
technicians cultivated and valued under the old culture
of production. In the past, explains a worker, the
message was “get the product out, regardless of
standards. Supervisors and managers condoned going
against standards if it meant that the product was
moving. This is no longer the case, proposes another
contact. DOE, managers, and workers are clear on the
importance of adherence to standards on the line. If a
technician has a problem with a standard, he will not
circumvent or ignore it. He will shut down the job and
confer with an engineer or other appropriate personnel
about the problem. The transition on the line, however,
has been a difficult one for some workers. In following
standards strictly, workers cannot use the skills and
shortcuts they developed to get ajob done when
supervisors and managers pushed production at all
costs. Explains one worker, people have been working
here for more than 20 years, and now they are asked to
change the way they do their jobs overnight.

The drastic change inexperience, however, has been
difficult not only for floor-level employees but aso for
line managers. At one facility, notes one interviewee,
line supervisors have retired because they were not
able to cope with the significant transformations in
operations. Older workers and supervisors at this
facility have often questioned the recent modifications
with statements such as “1've been doing this job for
40 years, why do | need to change?’

Workers' remarks on the personal experience of this
culture change bring into relief DOE’s historical
emphasis on production. How work was defined,
valued, and experienced before DOE's reorganization

still, in large part, sets the terms for work today. One
contact explains that a shift away from production has
given people an opportunity “to catch up” with
environmental, safety, and health concerns. He jokes
that with less work to do, everyone at the facility can
put more of an emphasis on such matters. Work, his
remark suggests, is really about production, and safety,
health, or environmental concerns are in effect an
overlay to work. These matters are considered a sort of
luxury activity-something standing outside of real
work. When the orientation toward the environment,
safety, and health was first initiated, new regulations
and standards came pouring in. The newness, inconsis-
tency, and frequent changes in standards and proce-
dures have made work difficult, explain two contacts
at afacility. Rules and regulations “slow down the
work process, ’ according to one contact, and therefore
workers think it is a waste of time to try to meet
standards. Another contact also recounts that some
new procedures tend ‘to slow down thework,” which
makes some people feel “less productive. ” This
individual has conveyed to his coworkers the impor-
tance of doing the job correctly, according to stand-
ards. If the procedures lengthen the timeframe of a job,
then they just need to accept it, he suggests. Once a job
has been “proceduralized,” he says, it isn’t the same
job any more.

Experiences with new procedures related to radia-
tion control and security convey more concretely the
clash of the two different work processes. A worker
from one facility relates that it is taking longer to get
in and out of a work area because of the new
requirements in persona monitoring for contamina-
tion. The monitoring turns into a hassle if someone
goes in and out of an area severa times a day. Workers
become frustrated, he proposes, because they feel that
they are “spending more time exiting an area than
being on the job.” A worker at another facility
recounts the aggravation that has accompanied the
installation of a more rigorous security system. He
argues that the new equipment is poor, and it may take
some people up to five tries before they are cleared to
enter awork area. This can be extremely irritating, and
people may lose their tempers. As one contact pro-
poses, ‘All in dl, people want to get their work done.’

The physical layout of work space at some facilities
and the newly mandated radiation control practices
may translate into a real inconvenience and source of
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stress for workers, as may a new security system. That
aspect of some of the recent changes cannot be
ignored. It is helpful, nonetheless, to listen to the way
in which workers talk about their experiences with the
new procedures. They provide a commentary about the
new rhythm of work demanded by these procedures.
Furthermore, they reflect a frustration about how such
procedures can get in the way of getting ajob done, a
job that was previously measured strictly in terms of
productivity. If the procedures and the standards are
indeed a means to acquire a safer workplace and a
healthier environment overall, then hopefully the work
force will in time develop new routines and habits. A
work culture impelled by considerations of the envi-
ronment, safety, and health will become second nature,
much in the same way that a production-driven one
did.

WORKER SAFETY VERSUS WORKER HEALTH

As scrutiny of the Nuclear Weapons Complex has
increased and evidence of earlier disregard for the
environment, safety, and health has come to light,
definitions of how safe is safe and who gets to decide
are gtill evolving. Historically, DOE and its contractors
operated outside the realm of regulatory agencies such
as the Occupational Safety and Health Administration
(OSHA) and the Environmental Protection Agency
(EPA), which set limitations on private industry.
Workers have, however, begun to feel the effects of
new health and safety standards. One of former
Secretary Watkins's 1989 initiatives, for instance, was
to redirect DOE from adoption of OSHA standards (a
stated policy) to compliance with OSHA standards (an
implemented policy)(7). This new emphasis has had an
unsettling effect on the work force. Individuals from
“outside’ the facility, persons without firsthand
knowledge of facility practices, are questioning the
plant’s safety. Having their work and safety records
investigated by new agents is an uncomfortable
experience for the workers. At the same time, workers
are asking themselves what the new push is about. If
DOE and its contractors are concerned now, why
weren't they concerned before?

In addressing the new focus on safety,” workers at
two facilities cite their facility’s safety record, both
figurative and literal, as defense of a long-standing
commitment to safety, not just a recent one. The point
hereis not to dispute what may be admirable safety

records, but to note that the records are used to gauge
whether or not a priority on safety exists. In fact, a
review of the Nuclear Weapons Complex by the
National Research Council characterized its occupa-
tional safety record as “excellent” relative to the
private sector’s track record in lost workday incidence
(2). On the other hand, OSHA, in itsreview of DOE’s
occupational safety and health program, identified
instances in which contractors kept injury and illness
rates artificialy low (5). Some workers interviewed
also propose that written accounts are not true repre-
sentations of the incidence of injury and illness at DOE
facilities.

Whether or not incident records are valid appraisals
of health and safety at DOE facilities, the ‘good safety
record” is invoked by the agency and even by some
workers as the sign that safety has been a priority. The
accident or catastrophe-the “life or limb” problem,
as an interviewee describes it—may be the primary
measure of disregard for the health and safety of
workers, but perhaps at the price of obscuring more
long-term threats to their health. Workers draw upon
safety records in defense of their accomplishments and
long-term concern for such matters, because this
information is definitive and available. With regard to
environmental, safety, and health protection within the
Weapons Complex, one means of judging safety and
health-with a short-term orientation-has been fos-
tered at the expense of another, which reflects a
long-term view. Review of DOE-sponsored or con-
tracted epidemiological research concluded that the
agency's pronouncement that the health of workers has
been fully protected and that “there are no excess risks
of disease and death in the nuclear weapons work
force” could not be substantiated (3).

The idead new culture will hopefully develop among
workers an awareness of and precautions against both
immediate and distant health threats. An important
caved here is that workers have not been unconscious
of the threat that their work poses to their overall
health. They have pushed for adequate health monitor-
ing and appropriate analysis of worker epidemiologi-
ca data. Their efforts have, however, been impeded by
the stance of DOE.

FROM SECRECY TO OVERSIGHT
The workplace at one dismantlement facility has
been transformed through the culture change from an
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insulated environment to one now subject to the
intense scrutiny of oversight groups. This aspect of
operations since the Watkins mandate has been one of
the most burdensome for some workers. One produc-
tion technician describes the waves of oversight in
terms of an affront to the competence, dedication, and
safety consciousness of the work force, which has a
lengthy history at the facility. He underscores that
members of the work force know how to do their jobs.
They established this unique plant, and they consider
themselves “the best of the best.” Since the Watkins
mandate, “outsiders’ have come in and told the work
force to do what it has always done at the facility—
work safely. Another worker shares this concern with
the increasing oversight of groups such as State
agencies, and the implication that the work force has
somehow disregarded environmental concerns.

Workers' experience with oversight goes beyond
the feeling that outsiders are judging their work and
questioning workers' abilities to achieve safe opera-
tions. Their frustration also includes the disruptive
influence that oversight activities have on actua line
operations. Work has been transformed from a rela
tively isolated experience with technicians working in
the bay area on the buddy system into a spectacle with
atotal of 10 to 15 people in the bay at one time. This
crowding, plus the distractions that the oversight
people create, can affect their work, proposes aline
technician. He worries about the potentially hazardous
consequences of oversight, a process implemented to
protect environmental, safety, and health concerns.
Oversight is becoming a permanent feature of opera-
tions at many DOE facilities, and many different
parties have a stake in defining what is meant by safe.
While workers adjust to a different work environment—
one open to scrutiny-they must also have confidence
that this observation of their activitiesisindeed a
measure that promotes safety.

The Environment, Safety, and Health-
A New Culture?

The frustration that has accompanied the new
requirements of the workplace within the Nuclear
Weapons Complex is not, however, simply a matter of
adjusting from one set of work expectations and habits
to another. The consternation of the work force goes
beyond adjustment to the different pace of work that
radiation controls create or to the presence of other

people who have a stake in defining “safe’ operations.
One should not explain away the skepticism or
misgivings toward particular aspects of the culture
change by relying on a psychological frame of
reference (i.e., pointing out the discomfort that natu-
rally attends a change in routine). Nor can one simply
hope that time is the only ingredient missing for the
culture change to take root.

WHEN AND FOR WHOM?

Some workers, for instance, question the sincerity of
the recent emphasis on environmental, safety, and
health matters because the push for production still
exists, particularly at lower levels of authority. While
top managers are committed to the new culture,
lower-level managers (from mid-management down to
line management) have production schedules that they
must meet, explains a line technician. They have to
answer to top managers about production, and some of
the production schedules make it amost impossible to
protect worker health and safety. While the culture
change has made some headway, workers still receive
mixed messages from management; health and safety,
yes, but don’t forget production. These messages also
vary across departments, the line technician notes.
Some foremen shut down if there is a problem,
whereas others push people to produce regardless.
There has been a shift, however, from past emphases,
In the past, every level of the organization was oriented
to production—from top management to mid-
management to the worker. Now, some tradeoffs are
being made between production and worker health and
safety.

The continued push for production at the expense of
health and safety in some quarters may invalidate the
environmental, safety, and health agenda recently put
forth by DOE and undermine the new sense of work
developing on the floor. If workers feel that manage-
ment is still emphasizing production, and if they
understand this as the bottom line in keeping a job, new
regulations and procedures that inhibit getting a job
done may be experienced as an undue burden. This
situation will continue in the face of irreconcilable
DOE orders—some that stress production and others
that stress health and safety matters. If workers are
inclined to want to get on with their work it may not
be out of afondness for or familiarity with some notion
of past work. The Advisory Committee on Nuclear
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Facility Safety has suggested that “production” is the
default practice when workers are presented with
conflicting and unclear directions (I).

WHOSE CULTURE CHANGE IS THIS?

While the perpetuation of production priorities at
some managerial levels may inhibit assimilation of the
new focus by the work force, a further hindrance to
worker engagement in the new culture is the manner of
its implementation. The punitive aspects of recent
changes, as well as the limited inclusion of labor in
discussions and decisions regarding this new focus,
demonstrate the same hierarchical relations as in the
Nuclear Weapons Complex that disregarded concerns
for the environment, safety, and health. As one contact
describes it, there are two ways you can make health
and safety a priority. You can comein and dictate a
new program or you can include input from the field.
Employees, he argues, have valuable insight into
making health and safety happen. People in the field
possess skills and knowledge that can make health and
safety into a policy that works on the ground.

The experience of environmental, safety, and health
concerns as another managerial edict derives in part
from the penalties that have accompanied recent
changes in the workplace. A worker proposes that the
“scare tactics’ accompanying the new principle of
strict adherence to standards have made the transition
difficult. He recounts the following incident as an
example. Members of an oversight group asked
questions and created disturbances while technicians
were working on a unit. During this high-pressure
scrutiny, the workers missed some minor steps and
were out of compliance with standards. In reaction to
this violation, the plant manager threatened to fire all
four workers, contrary to existing contract language.

A contact at another facility also relates how DOE
“has beaten people over the head’ with safety, which
may affect the success of the new culture. In November
1992, afatality occurred at a Weapons Complex site.
In response, DOE implemented a blanket policy
increasing the suspension period normally following
an incident, from 1 to 2 days without pay. This measure
was inappropriate, argues this worker, because of the
current reprimand policy under which the contractor
was already working as indicated by the safety record.
From February to November of that same year, the rate
of incidents had steadily decreased. Whereas no one

disputes the value of appropriate penaties and rewards
for inculcating the new value placed on the environ-
ment, safety, and health, the punitive nature of work
reorganization may undermine workers investment in
the agency’s new priorities.

The issue of penalty also raises questions of
culpability and workers concerns that liability for
these matters rests squarely on their shoulders. A
worker evauating the recent imposition of rules and
standards notes that technicians are taken aback by
their sheer volume. People have to sign off on a
procedure stating that they understand it, he explains.
He worries if the fact that he signed off on procedures
will come back to haunt him, that is, whether that
documentation will serve as proof for his need of a
reprimand should an incident occur. The assimilation
of new practices and priorities should entail a sense of
accountability. However, if the process for developing
accountability entails pushing liability to the lowest
levels of the work force, there is a problem: not only
in labor’s hesitancy to accept new environmental,
safety, and hedlth priorities for fear that it will become
the “fall guy” for problems whose source it cannot
control, but also in the possibility that contractors will
use a system of individualized worker accountability
(through documentation, for instance) as indemnity
against their own accountability in an incident.

Workers constitute one of the purported benefici-
aries of the new emphasis on safety and health; yet they
have been given a relatively smal role in implement-
ing and evaluating the changes under way. DOE,
which historically has had virtually no presence
on-site, has begun to exert a strong influence on
day-to-day operations of the Weapons Complex facili-
ties with its new agenda. Although the work force has
been told to change the pace and content of jobs, there
isno formal process by which workers can respond to
the changes asked of them. The top-down fashion in
which DOE has instituted these new priorities raises a
question in the mind of some workers of whether the
agency is more interested in demonstrating to its critics
and detractors that it is doing something (i.e., “cover-
ing their tails’ to quote one worker) than in fostering
true protections for the environment, safety, and
health. If it is committed to a real culture change, then
DOE should develop a system for conferring directly
with labor to learn through its experience. The
Advisory Committee on Nuclear Facility Safety has
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already pointed out the importance of developing
channels for effective communication from the floor
level up, in order to strengthen a “safety culture” (1).

Frustrating labor’s incorporation of the new work
practices that comprise the culture change has been a
lack of diadlogue with DOE and management regarding
the reconfiguration of work, in particular, and the
redirection of the facilities and the Weapons Complex,
in general. To resolve the tension between the new
emphasis on adherence to standards and the skills of
the work force, one worker suggests a process for
evaluation of standards that involves the technician.
Although some standards are appropriate, he proposes,
others may not be. The process for evaluating new
standards should include technicians, and not involve
merely supervisors and engineers who hand techni-
cians the final word on a standard. Another worker
notes that the union will be participating in a future
procedure validation teaman improvement in incor-
porating the work force into the culture change. A
contact at a different facility also relates that the
struggle for worker input is constant and cites the
exclusion of labor in the development of DOE’s
hoisting and rigging manual as a recent example.

Although some facilities are still moving in the
direction of improving floor-level contributions to
work reorganization, workers at another facility have
had the opportunity to participate in procedure devel-
opment, but with limited success. Per a DOE order,
hourly workers were included on development com-
mittees for the lock-out/tag-out procedure and the
radiation control procedure. In both cases, hourly
workers made suggestions drawing on their field
experience to improve the success of procedures once
put into place. Their suggestions, however, were
ignored. Explaining the order’s lack of success on the
ground, the worker argues that management basically
has a military orientation and that “a private does not
talk to a general. " The worker argues that this type of
DOE order is new at the facility, and it will take time
for management to shift from a mode of independent
decisionmaking to one that includes the contributions
of hourly workers.

In appraising the culture change at the site level,
worker contacts identify the new forums for collabora-
tion among labor, contractors, and DOE on issues of
the environment, safety, and health as commendable
developments. The success of these new structures for

incorporating the floor-level perspective suggests the
importance of expanded efforts to engage labor in the
redirection of the Nuclear Weapons Complex. The
tripartite councils, composed of representatives from
management, the union, and DOE, have been an
effective process for fostering communication among
al parties, as well as a mechanism for acting on safety
and health suggestions and concerns. Contacts at one
facility describe the tripartite council as a format for
approaching large-scale problems, rather than minor,
day-to-day worker concerns that can be addressed
through other avenues. That council is particularly
effective because of the high levels of management and
DOE staff that participate. The tripartite council also
provides an opportunity for labor to move beyond
discussions with the contractor and speak directly with
DOE in order to address large-scale problems.

The experience of union-gppointed health and safety
representatives in addressing worker concerns is aso
suggestive of the benefits of incorporating labor into
authority structures. Atone facility, for instance, union
representatives differ from the professional safety staff
in terms of their commitment to investigating worker
concerns. These representatives tend to have a better
rapport with their coworkers and to be more accessible
in the field. Because of their own craft history, union
representatives have a persona interest in correcting
problems encountered by workers. In addition, work-
ers are more likely to raise concerns with union health
and safety representatives than with professional
safety staff, because they do not identify with the latter
and are aware of both historical and current instances
of retribution. This affinity between union-appointed
representatives and the work force also exists at
another facility.

Through their contributions to standards and proce-
dures development committees, as well as health and
safety complaint resolution, workers are beginning to
have some authority in how the culture change occurs
at the floor level. Lacking in the current environment
of change, however, is effective communication be-
tween labor and DOE. At one facility, for instance,
some improvements in terms of floor-level contribu-
tions to the development of procedures are beginning
to take place. Nonetheless, labor would like to be
included in higher-level decisionmaking processes in
order to deal with some of the frustrating aspects of
recent changes. continuous oversight by many groups,
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constant changes in regulations, and rules that make no
sense to people on the ground. There are conflicting
DOE orders and a variety of new regulations emanat-
ing from different oversight groups. Without a uniform
way of doing business, explains a labor leader, it is
hard to communicate to workers what is expected of
them. Workers do not have the opportunity to discuss
their experiences with recent DOE orders and to
contribute suggestions that can improve the transition.
The tripartite councils are a good beginning to
partnership between labor and DOE, but the collabora
tion should not stop there. Labor leaders at al facilities
included in this investigation argue for more joint
meetings between DOE and worker representatives.

TOO LATE IN COMING FOR SOME

Asking labor leaders to comment on the course of
the “culture change” initiated by former Secretary
Watkins in 1989 is a request for them to tease out only
one aspect of the dramatic changes currently taking
place a DOE facilities. Their experience of that culture
change is in the context of a very uncertain future for
the Nuclear Weapons Complex as a whole. Impending
layoffs are likely to affect 20 percent of the work force
(4). Dramatic reductions in production requirements
are currently taking place, and the landscape of cleanup
work is not yet clear. If discussions with labor
regarding protections for heath and safety shift easily
into conversations regarding job security, it is the
reflection of a common concern—the exclusion of
workers from decisionmaking processes that affect
their well-being, both on the shop floor and in general.

To remark on the health and safety aspects of jobs
that may disappear is an ill-timed effort, in the eyes of
some. In the view of others, however, to understand the
contemporary gains or 10sses in the areas of health and
safety, one must recognize what the specter of
downsizing can do to awork force. The threat of lost
jobs can create an environment antagonistic to a
redress of environmental, safety, and health problems.
As aworker at one facility explains, during hard
economic times such as these when jobs are difficult
to find, workers are less likely to raise any complaints
about the job. A person fearful of losing hisjob is not
apt to cause trouble-whether in management-labor
relations or health and safety issues. This posture is not
limited to those with the least power a DOE facilities.
A worker at another facility relates that when the plant

stopped production in 1985 and there were significant
layoffs, everyone-both managers and employees-
went into a “survival mode.” No one questioned
anything.

The engagement of labor in DOE’'s new culture is
particularly important in light of the fear of job loss.
Workers must have a sense of investment in the overall
changes that are taking place-the necessary reduction
of some types of jobs and the overall improvement in
the safety and health aspects of those that remain.
Labor has already made clear the shared destinies of
the workers who held positions under the production-
driven regime and those who will hold positions in the
new regime. The environment, safety, and health
should be a priority within the Weapons Complex, but
DOE must also address the adversity that displaced
workers will face. Different legidlative proposas have
been aimed at issues of concern for displaced weapons
workers, such as health insurance, medical assistance,
and retraining for cleanup work (6).

Empowering the Work Force

Some of the experiences of weapons workers with
DOE's new orientation point out lessons for further
attempts at creating a truly collaborative culture
change. Existing cases of collaboration between man-
agement and labor at DOE facilities include the
tripartite council, standards and procedures develop-
ment committees that incorporate administrative and
field perspectives, and union-appointed health and
safety representatives. These trends should be fostered.
The incorporation of labor, however, should not be
limited to microcollaboration-a focus simply on the
workplace and under the limited care of the contractor.
DOE must meet directly, formally, and regularly with
workers and their representatives. Furthermore, com-
munication with labor should not be delegated to the
lowest levels of authority within the agency.

Other employee empowerment schemes are making
their way into various DOE site operations through the
efforts of different contractors. One cannot, however,
implement an employee involvement program without
first conferring with existing worker representatives.
The imposition, rather than negotiation, of “employee
involvement schemes will only perpetuate the disem-
powered position of labor. Management at one facility,
for instance, implemented worker involvement
schemes to facilitate and address problems associated
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with mission change. Two of these attempts, “work
teams’ (performance management teams) and “skills
enhancement’ (e.g., literacy training), have been
unsuccessful, however, in part because management
neglected to involve existing worker representatives in
the program’s development and implementation.

Another facility with a history of good rapport
between management and the union has developed a
creative solution to the problem of maintenance
backlog. Management approached the union and asked
if it would be interested in putting together a“SWAT
team” —a group of maintenance workers dedicated
solely to addressing safety problems normally held up
in an overburdened system. The union agreed to the
SWAT team, which was, in some respects, a compro-
mise by the union with a long-held tenet of labor—that
one does not cross craft lines.
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ABC
ACDA

AEA
ALARA
ALMR
ATSD(AE)

CPAF
DNA
DNFSB
DOD
DOE
DP

EA

EH

EIS
EM

EMTD

EPA
ERF
FAS
FOIA
fSu
GESMO

HE
HEU
HTGR
IAEA

accelerator-based converter

Arms Control and Disarmament
Agency

Atomic Energy Act

as low as reasonably achievable
advanced liquid meta reactor
Assistant to the Secretary of Defense
for Atomic Energy

Cost-Plus Award Fee

Defense Nuclear Agency

Defense Nuclear Facilities Safety Board
U.S. Department of Defense

U.S. Department of Energy

DOE Office of Defense Programs
Environmental Assessment

DOE Office of Environment, Sefety,
and Health

Environmental Impact Statement
DOE Office of Environmental
Restoration and Waste Management
DOE Executive Management Team for
Dismantlement

U.S. Environmental Protection Agency
Energy Research Foundation
Federation of American Scientists
Freedom of Information Act

former Soviet Union

Generic Environmental Impact
Statement on Mixed Oxide

high explosive

highly enriched uranium
high-temperature gas reactor
International Atomic Energy Agency

ICBM

INEL
INF

JAC

KUMSC

LANL
LET
LEU
LLNL

LWR
M&H

M&O
MHTGR
MINATOM
MIRV

MMES
MOX
MPN
NE
NEPA
NESSG
NFS
NPT

NRC
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intercontinental  ballistic missile
integral fast reactor

insensitive high explosive

Idaho National Engineering Laboratory
Intermediate Range Nuclear Forces
Treaty

Joint Advisory Committee on Nuclear
Weapons Surety

Kirtland Underground Munitions
Storage Complex

Los Alamos National Laboratory
linear energy transfer

low-enriched uranium

Lawrence Livermore National
Laboratory

light-water reactor

Mason and Hanger-Silas Mason Co.,
Inc.

management and operations

modular HTGR

Russian Ministry of Atomic Energy
multiple independently targetable
reentry vehicle

Martin Marietta Energy Systems
mixed oxide

Military Production Network

DOE Office of Nuclear Energy
National Environmental Policy Act
Nuclear Explosive Safety Study Group
Nuclear Fuel Services

Treaty on the Non-Proliferation of
Nuclear Weapons

U.S. Nuclear Regulatory Commission
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NRDC Natural Resources Defense Coungil
NS DOE Office of Nuclear Safety

NWSP Nuclear Weapons Stockpile Plan

OMB Office of Management and Budget

ORE Operational Readiness Evaluation

OREPA Oak Ridge Environmental Peace
Alliance

ORR Operational Readiness Review

OSHA Occupational Safety and Health
Administration

OTA Office of Technology Assessment

PANAL Panhandle Area Neighbors and
Landowners

PEIS Programmatic Environmental Impact
Statement

PEL Permissible Exposure Limit

PPE personal protective equipment

QED Qualification Evaluation for
Dismantlement Release

RADCON  Radiological Control Manual (DOE)

RCRA Resource Conservation and Recovery

Act

Actinides. Radioactive elements with atomic number
larger than 88.

Alpha particle. Two neutrons and two protons bound
as a single particle emitted from the nucleus of
certain radioactive isotopes in the process of decay
or disintegration.

Beta particle. A charged particle emitted from the
nucleus of certain unstable atomic nuclei (radioac-
tive elements), having the charge and mass of an
electron.

Born classified. Term applied to Restricted Data, a
category of information deemed “classified from
its inception” under the Atomic Energy Act.

Complex 21. Designation for the Nuclear Weapons
Complex when current plans for reorganization are
realized, expected to occur around the turn of the
century.

Criticality Pertaining to a critical mass (the least
amount) of fissionable material that can achieve
self-sustaining nuclear chain reactions.

Curie. A unit of radioactivity equal to that emitted by
1 gram of pure radium.

Demilitarization. The process of eliminating or reduc-
ing military weapons, materials, other hardware and
organizational  structures.

RFP Rocky Flats Plant

SA DOE Office of Security Affairs

SAC steel arch construction

SAR Safety Analysis Report

SLBM submarine launched ballistic missile

SSD Safe and Secure Dismantlement
Interagency Steering Group

SST Safe Secure Transport

STAND Serious Texans Against Nuclear
Dumping

STAR State of Texas Alliance for Resources

START Strategic Arms Reduction Treaty

STATS National Academy of Sciences Panel
on Separations Technology and
Transmutation Systems

Swu separative work unit

TSA Technical Safety Appraisa

UCNI Unclassified Controlled Nuclear
Information

USEC U.S. Enrichment Corporation

Deuterium. An isotope of hydrogen used in the fusion
reaction of a nuclear weapon.

Disassembly. The process of taking apart a nuclear
warhead and removing the subassemblies, compo-
nents, and individua parts.

Dismantlement. The process of taking apart a nuclear
warhead and removing the subassemplies, compo-
nents, and individual parts.

Disposition. Determination of the long-term status of
materials.

Formerly Restricted Data. Classified information,
defined in the Atomic Energy Act, that is shared by
DOE and DOD and is related to the military
utilization of nuclear weapons or energy. Decisions
to declassify such data must be agreed upon by both
agencies.

Gamma radiation. Short-wavelength electromag-
netic radiation of nuclear origin, similar to. but with
higher energy than. X rays.

Gravel Gertie. Term used for explosion-resistant
assembly/disassembly bays at the Pantex Plant
where nuclear weapons are disassembled.

Half-life. Time required for one-half of the nuclei of a
radioactive mass to decay.



High-level waste. Highly radioactive waste material
from the reprocessing of spent nuclear fuel (includ-
ing liquid waste produced directly in reprocessing
and any solid waste derived from the liquid) that
contains a combination of transuranic waste and
fission products in concentrations requiring perma-
nent isolation.

Highly enriched uranium. Uranium enriched in the
isotopic content of uranium-235 to greater than 20
percent.

lonizing radiation. Radiation that separates electrons
from an atom or molecule.

Low-enriched uranium. Uranium enriched in the
isotopic content of uranium-235, but to less than 20
percent of the total mass.

Low-level waste. Radioactive waste not classified as
high-level waste, transuranic waste, spent nuclear
fuel, or byproduct material.

National Security Information. Classified informa-
tion that is not specificaly governed by the Atomic
Energy Act but by Executive order. The term is used
in relation to DOE nuclear defense programs.

Plutonium. Man-made element produced when ura
nium is irradiated in a reactor. Plutonium-239 is the
most suitable isotope for constructing nuclear
Weapons.

Plutonium pit. The core element of a nuclear weapon's
“primary” or fission component. Pits are made of
plutonium-239 and surrounded by some type of
casing.

Rad. Radiation absorbed dose, a basic unit of absorbed
dose of ionizing radiation representing an amount
of energy absorbed per unit of absorbing material
such as body tissue.

Radionuclide. Certain natural and man-made atomic
species with unstable nuclei that can undergo
spontaneous breakup or decay and, in the process,
emit alpha, beta, or gamma radiation.

Rem (rad equivaent, man). Unit of dose equivalent.
The dose equivalent in “rem” is numerically equal
to the absorbed dose in “rad” multiplied by
necessary modifying factors.

Restricted Data. Classified information defined by
the Atomic Energy Act. Restricted Data are born
classified, regardless of source.

Secondary. Component of a nuclear weapon that
contains elements needed to initiate the fusion
reaction in a thermonuclear explosion.
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Special nuclear materials. As defined in the Atomic
Energy Act, “ ‘special nuclear materials means (1)
plutonium, uranium enriched in the isotope 233 or
in the isotope 235, and any other material which the
Commission . . . determines to be special nuclear
material, but does not include source material. . .“.

Tiger Team. Inspection teams that surveyed DOE
Weapons Complex sites pursuant to a June 27,
1989, initiative. Tiger Team inspections gather
information for the Secretary of Energy to assess
environmental, safety, and health problems at the
sites.

Transmutation. A process of converting one element
to another by irradiating or bombarding it with
radioactive particles.

Transparency. Exchange of information, access to
facilities, and cooperative arrangements undertaken
to provide ready observation and verification of
defense or other activities.

Transuranic. Any element whose atomic number is
higher than that of uranium. All transuranic ele-
ments are produced artificially and are radioactive.

Tritium. A radioactive gas, an isotope of hydrogen,
that serves as a booster for the fusion reaction in the
secondary component of a nuclear weapon.

Unclassified Controlled Nuclear Information. In-
formation that is not classified but is judged to be
sensitive with respect to DOE defense programs. Its
dissemination is therefore controlled and limited.
UCNI is aresponse to a requirement of the Atomic
Energy Act.

Vitrification. Process of immobilizing radioactive
material by encapsulating it into a glasslike solid.

Warhead. Explosive part of a nuclear weapons
system. Warheads consist of nuclear materials,
conventional high explosives, and related firing
mechanisms.

Weapons retirement. The process by which nuclear
weapons are determined to be obsolete or unneces-
sary for national defense. A retired weapon or
weapon system is no longer in an active status or
deliverable, but may still be a fully functioning
nuclear device.
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