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roduction complex will remain responsible for continuity of Russia’s nuclear weapons competence,
missions that are central to international securityindermine stability of the complex, and, eventually,

and nonproliferation, including: jeopardize its core missions.
» dismantlement of retired nuclear weapons;

Fsr years to come, the Russian nuclear weaporen absence of new high-quality hires could disrupt the

The nonproliferation implications could be serious.

support to Russ!as operatlonal_ nuclear Warh?aﬂ‘lstability in the complex would heighten the danger of
stockpile to assure its safety, security, and reIIabIIItypr.oliferation of nuclear materials, expertise, and tech-

° safe and secure storage, _ma_nageme_nt, and d'Sp%(lﬂogies. The safety and security of nuclear weapons
tion of hundreds of tons of fissile materials; and

: ) ) ould suffer. Efforts to dismantle obsolete warheads
* support tq Rus_S|an and international arms Contrcind dispose of resulting fissile materials could be stalled.
and nonproliferation efforts. Decreased confidence in stockpile reliability would in-
These missions cannot be accomplished without erease pressure in Russia to resume full-scale nuclear
cadre of qualified workers, scientists, engineers, antgsting and, thus, undermine the Comprehensive Test
managers with skills and knowledge in the followingBan Treaty (CTBT) regime. And a shortage of qualified
two overlapping but distinct areas: (a) nuclear weaportgchnical experts could complicate negotiation and
and fissile material management, and (b) nuclear matenplementation of warhead transparency and other arms
rial protection, control, and accounting (MPC&A). This control measures.

report focuses on human resource issues in the weapong, personnel crisis in the Russian nuclear complex

complex that may affect its ability to achieve the abov%vould also affect US cooperative nuclear security ef-

missIons. forts in Russia. It is therefore essential for the US gov-

At present, the Russian nuclear weapons complex &rnment to assess the potential implications of these
oversized and large personnel cuts are needed to bringlémographic shifts for US national security, to formu-
in line with reduced defense requirements and limitetate appropriate policies, and to direct the national labo-
budgets. In the longer term, however, the complex couldatories, the Department of Energy (DOE), and other
be facing a different human resources challenge: retirggovernmental agencies to address the problem through
ments, a continuing outflow of young specialists, andJS-Russian cooperative programs.
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This report will describe current approaches in thend counterintelligence measures are implemented at
United States and in Russia to managing human resourdég nuclear weapons facilities in the wake of the 1998-
in their post-Cold War weapons complexes. It will thenl999 allegations about Chinese espionage activities in
address the potential dangers stemming from an agirige national weapons laboratories.

pool of Russian weapons and scientists, and discuss SOM& 4 address the human resources problem, the national

of the measures Russia is currently taking to minimiz9\/eapons laboratories and DOE have initiated a coordi-

the problem. Finally, it will emphasize the SlgnlflCancepated effort to attract and train capable scientists and

of this issue to US nonproliferation and arms Controworkers, and to consolidate and manage the complex’s

Egﬁ{ésr'];;d suggest some ways that the United St""t‘?n%cumulated nuclear weapons knowledge and experi-

ence’
HUMAN RESOURCES MANAGEMENT IN THE One of the_ basic premi;es o.f th_is effort is that the
US WEAPONS COMPLEX future stockpile stewardship objectives cannot be met

) ) ) ) without qualified experts in every scientific and techni-

_Before discussing human resources issues in the Rysy| specialty in the area of nuclear weapons technolo-
sian nuclear weapons complex, it is useful to overvieWies To provide a basis for decisions about recruiting
briefly the situation in the United States. The Departynq training, the national laboratories and DOE have de-
ment of Energy’s weapons production complex is cUrye|oped a tentative list of these functional afedtie
rently guided by the Stockpile Stewardship andjs; includes such narrow areas of expertise as nuclear
Management Program. A process of reconfiguring angarhead arming and safing, cables and connectors, deto-
downsizing the DOE complex began in the late 19805105, explosives, firing sets, fuses, gas systems, n-gen-
Since then, three warhead component manufacturingaiors, nuclear systems, permissive action link (PAL)

plants and two plutonium and tritium production faC”i‘devices, parachute systems, radiation hardening, and
ties have been shut down, and all stockpile managemegiiers.

functions have been consolidated at eight faciltties. ) ] ]

The defense program workforce has declined from its !t IS hoped that the Stockpile Stewardship program
mid-1980s level of 55,000 (not including workers in theWill attract new scientific and engineering talent by pro-

plutonium production complex) to approximatelyv'd'ng challenging work assignments, promising career
25,0002 This level of staffing is expected to remaind€velopment paths, and state-of-the-art experimental

largely unchanged for the foreseeable future. and computing infrastructure. As in the past, new spe-
cialists would be trained on the job. In addition, how-

The situation in the Sandia National Laboratories,er, they would receive a considerably more extensive
(SNL) is indicative of the human resources challengeg,ima| instruction, which would include a range of ba-
faced by the DOE weapons complex: sic, intermediate, and advanced courses on various as-

Demographic analyses since 1990 show thata  pects of nuclear weapons technologies and operations.
generation of the most experienced engineers

have left Sandia or are leaving, the current In particular, DOE and laboratory exports have in part
generation has less experience’ and practice justified the Science-Based Stockpile Stewardship

[because no full-scale weapon systems devel- (SBSS_) Program, th'e most controversial part of the US
opment has occurred for ten years], and the 'stockplle'stewardshlp effort_, because o_f its importance
next generation has not been hired. It also [N attracting capable scientists and maintaining the in-
shows that fewer recent college graduates are tellectual vitality, scientific excellence, and warhead

being hired, and our attrition rates have in- design expertise in the US nuclear weapons laborato-
creased from the past. ries. (The other two components of the stewardship pro-

gram relate to stockpile surveillance and management,

_The DOE defense program must compete for sciefyng new tritium production.) However, the SBSS pro-
tific and engineering talent with private industries (par-gram has been criticized as unnecessary, excessively

ticularly in the fields of computer applications andeypensive, and economically and politically motivated.
material sciences). Hiring and retaining capable persory particular, according to the program’s opponents, the
nel could become even more difficult as stricter securi%oncy of maintaining the warhead design capability is
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misguided and dangerous from the arms control andarrow specialty in the area of huclear weapons and fis-
nonproliferation standpoift. sile materials.

Russia lacks resources to afford anything even re- To maintain its core competencies, the Russian nuclear
motely resembling the US stewardship program. Howeomplex needs a system of training, a program to sys-
ever, it might not need such a program. While the US%matize and transfer weapons knowledge and past ex-
stockpile stewardship plan emphasizes science-baspdriences, and an ability to offer salaries and benefits
surveillance and evaluation of warheads to detect pahat are competitive with those offered by local com-
tential defects due to aging, “the Russians ensured stoakercial enterprises.
pile reliability through conservative warhead designs
that included lavish use of fissile material and high-exTHE RUSSIAN NUCLEAR WEAPONS
plosives and by re-manufacturing nuclear weapons b&OMPLEX
fore age-related problems appearédf.’50, the Russian : . :

. . The Russian weapons production complex is managed
stewardship program depends more on good enginegrs L . ;
. - o2 y the Ministry of Atomic Energy (Minatom) and con-

and qualified workers then on brilliant scientists and war-; o . I
. . . sists of 17 facilities, many of which are duplicative. Its

head designers. As in the United States, however, the o . -
. .. core capabilities are located in ten closed nuclear cities
Russian nuclear complex would not be able to fulfill its

o . T (see Table 1). (A number of research and production
core missions without competent specialists in every

Table 1: Russia’s Closed Nuclear Cities

TRADITIONAL NAME | NEW NAME NUCLEAR WEAPONS ACTIVITIES
Arzamas-16 Sarov « nuclear weapons R&D
« serial production of nuclear weapons
Chelyabinsk-70 Snezhinsk « nuclear weapons R&D
Sverdlovsk-45 Lesnoy . serial production of nuclear weapons
Penza-19 Zarechny . serial production of nuclear weapons
Zlatoust-36 Trekhgorny « serial production of nuclear weapons
Chelyabinsk-65 Ozersk o  plutonium production
« production of HEU, plutonium, and tritium
components of nuclear warheads
Tomsk-7 Seversk «  plutonium production
« HEU production
o production of HEU and plutonium
components of nuclear warheads
Krasnoyarsk-26 Zheleznogorsk |« plutonium production
Krasnoyarsk-45 Zelenogorsk « HEU production
Sverdlovsk-44 Novouralsk « HEU production
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facilities, which are involved mainly in the design andhead component manufacturing and asserfeadifi-
fabrication of non-nuclear components of nucleaties is to decrease from more than 40,000 at present to
warheads and support equipment, are located in opapproximately 15,000 over the next few yedrs.

cities, including Moscow.) These cities were estab- These reductions are likely to be only the first step

Ii_shed in the 1940s to 1960s to produce an(_j PrOCe%3 the downsizing of the complex, and even deeper
highly enriched uranium (HEU) and plutonium for , o sonnel reductions could occur in the future. For

the defense program, and to design and mass-produg)@ample, some Minatom experts have reportedly dis-

nuclear weapons. Some fissile material production Citz ;s se the possibility of consolidating major warhead
les are no longer involved in the defense programy,gqempiy andisassembly operations at a single facil-
_They remain, however, central ‘Q_the mission of storl—ty. Some serial production functions will be transferred
ing and disposing of large quantities of HEU and plugq 6 pilot production facilities associated with the war-
tonium. Approximately 130,000 people currently, .4 Rep centers in Chelyabinsk-70 and Arzamas-
work at the nuclear facilities in the closed cities. Og116.13 (This consolidation process is likely to increase
them, approximately 7_5’000 are part of the ‘?'e_f_ensﬁle relative significance of the warhead design centers,
program? The rest are involved in SUpport activities, oghaiajly Arzamas-16, in the Russian nuclear weapons
nuclear m_aterial management, environmental Cleanlﬂ%’rogram.) Top Minatom managers have also indicated
and_ a variety of nuclear and non-nuclear commerci n numerous occasions that no duplication of functions
projects. and efforts will occur in the future.

The Rgssian_nuclear weapons program has been cutyy, weapons complex has sufficient manpower (if
substantially since the end of the Cold War. The prog resources) to fulfill its core missions at present. In

_duction of HEU and pIuton_ium for weapons ceaseqact’ it is facing a difficult problem of redirecting excess
in 1988 and 1994, respectivelyThe level of weap- \gorkers to non-military activities
e

ons research and development (R&D) has declin
sharply due to funding shortages, deterioration of the Minatom’s internal key position analysis has also
experimental infrastructure, and CTBT-imposed confound the current situation satisfactory. For the pur-
straints on nuclear testing. As of 1998, the producPose of this analysis, Minatom’s specialists identi-
tion of new and replacement warheads had decreaséid over 100 key positions and areas of expertise
by a factor of 10-12 from its past levéfsit should (including those of “critical knowledge carriers”) that

be noted, however, that in some cases, state deferd8ISt be maintained for the complex to fulfill its

orders are well below technical and operational retasks:* These areas, which are much broader than

quirements because of minimal budget allocations.those on the US DOE list, include production and
rocessing of fissile materials, warhead R&D and

In summer 1998, the government adopted the F)rcg’/eapon engineering, special purpose electronic and

gram of Consolidation of the Nuclear Weapons Comg i, matic systems, computational physics, material

plex, which calls for a reduction of the defensescience, mining and chemical processing, and power

program workforce in the closed cities to 40,000 by enerating systems. Tens of civilian and defense
11 1 i

2005 For example, _the warhead ‘?'es'gn center_s 'ﬁuclear facilities were then surveyed. Minatom’s

Arzamas-16 (the Institute of Experimental Physics

d Chelvabinsk h _ ; h analysis indicated that the staffing levels for key po-
VNIIEF) and Chelyabinsk-70 (the Institute of Tec “sitions and primary specialties were over 90 percent.

hical Physics, VNOIIITF)' which irll 1998 em_plolyed It was determined that the average age was 52-56 for
18,000-20,000 and 11,000 people, respectively, ar1"<3acility managers, 45-50 for project leaders, and 40-

expected to cut approximately 8,000 and 5,000 WOI‘|<45 for technical experts. It is, however, possible that

ers. The sGerla(Ij Warheadg prc;lductlor; Lauhtlef_s Mihe demographic situation in the weapons complex is
Arzamas-16 and Penza-19 and one of the two ISS'I\'Iavorse than in the civilian nuclear energy complex,

mstleriil_ cclj(mponednt mankufacturir|19 _facilri]ties (igand that the average age indicators derived from the
Chelyabinsk-65 and Tomsk-7), employing thousan Survey do not reflect the true situation in the weap-

of workers each, are to phase out nuclear weapong: o complex
related activities by 2003. Employment at the war- '
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THE DEMOGRAPHIC PROBLEM

Current personnel redundancy and the large pool
scientists and workers being made excess by defen?
program reductions might not be sufficient to insulate

e

the Russian weapons complex from human resources

problems in the longer term. The demographic situation

in the Russian nuclear weapons complex is deteriorat-

ing.
Those workers who joined the complex during the

program boom years of the 1960s and 1970s are reach-

ing retirement age (55 for women and 60 for men in

Russia). However, because of the meager and irregular
pensions currently paid by the local governments, most

continue working past retiremettt.Retirement-age
workers, for example, account for approximately 2
percent of VNIIEF's workforce in Arzamas-186lt is
hoped that the newly signed Federal Law “On the De-
velopment, Management, Elimination, and Assurance
of Safety and Security of Nuclear Weapons” will em-
power the federal government and nuclear facilities to

provide supplemental payments to nuclear veterans.

According to VNIIEF's Director R. llkayev, providing
each retiree with $500 annually could solve the prob-
lem!” The budget crisis, however, makes implementa-
tion of this measure difficult.

Another serious problem, according to weapons in-
stitute directors, is that “there is a massive outflow of
highly qualified specialists whereas the flow of young
personnel to nuclear weapons facilities has virtually
ceased® Younger specialists, those who began their

rans. The problem was summed up at a recent meeting

&f the Association of the Unions of the Nuclear Weap-

s Complex:

The [personnel] situation is aggravated by a
large number of pensioners working in the
weapons complex. Taking away from them
jobs and salaries, especially in the closed cit-
ies, would be a crime and could lead to un-
foreseen social consequences. Naturally, under
these circumstances, hiring new specialists is
problematic. Eventually, this could result in a
serious problem for the nuclear weapons com-
plex2°

These demographic trends at weapons facilities could

Oaffect the capabilities of the complex in several interre-
lated ways:

« The flight of younger specialists, the retirement of
senior experts, and reductions in defense orders and
operations erode the existing small expert teams that
have been formed over many years to address critical
technical problems. The integrity of these teams has
been essential for both on-the-job training of new spe-
cialists and executing technical tasks.

« The lack of new hiring has likely already resulted in

a generation gap in the Russian weapons complex.
As senior experts retire in the next five to ten years, a
good measure of the competence and experience of
the complex could be lost.

« Eventually, the Russian complex might find itself
in a situation where certain functional areas are com-
pletely depopulated. The complex, as a result, might

careers in the late 1970s and 1980s, are leaving the com+gj| to accomplish its core missions.

plex for commercial jobs (presumably in the local ser-

vice, banking, and manufacturing sectors). For example,

the Avangard warhead production facility in Arzamas2

16 has lost approximately 30 percent of its workforc&
during the past several yedtsSome basic reasons in- n

For example, assuming that the 1994 data in Table 2
re correct and that there is no new hiring, less than half
f today’s personnel will be left in the Institute of Tech-
ical Physics in Chelyabinsk-70 by 2005, virtually all

clude the lack of prospects and decreased prestige of t%them between 40 and 60 years Blth another ten

nuclear weapons profession, relatively low salaries,

daears, the institute will practically cease to exist. In fact,

terioration of the research and production infrastructurec,he'yabmSk'70 is already experiencing a shortage of

and a decreased level of social services including hou
ing shortages and deteriorating health care benefits.

There has been very little hiring of new workers since

the late 1980s. In part, this de facto hiring freeze is due

to the lack of applicants. Another contributing factor is
that nuclear facilities, which are under pressure to cut
personnel levels, have cut back on new hiring to avoid

the traumatic process of displacing retirement-age vet-

132

ggmputational and theoretical research speciafists.
Also, according to Chelyabinsk-70’s local newspaper:

VNIITF is experiencing significant difficul-
ties because of the outflow of personnel, in
particular, of qualified workers. Massive res-
ignations could render the institute incapable
of fulfilling state defense orders. This would
be a downfall of the facility: in the environ-
ment of minimal financing, its customers de-
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mand practical results, not paper studies about  Nuclear Experts from Non-Russian Republics
the future. The VNIITF management is also
troubled by the lack of new hiring. This per-
sonnel situation could in the future lead to a
self-destruction of the instituté.

Minatom is conducting a recruitment campaign to
encourage nuclear specialists to return to Russia from
Lithuania, Latvia, Kazakhstan, and other former Soviet
republics. Few, if any, of these specialists, however, have

Concern regarding personnel trends was also recentkills and knowledge in nuclear weapons science and
articulated by the deputy secretary of Russia’s Securitygchnologies. Indeed, so far, most of them have joined
Council, A. Moskovskikh: civilian research centers, such as the Institute of Physics

[T]he decreased status of the [nuclear weap- and Power Engineering in Obninsk and the Institute of
ons] profession, relatively low and delayed Atomic Reactors in Dimitrovgrad.

salaries, reductions in defense orders and per-

sonnel cuts lead to a real threat of Russia’s  ISTC and IPP Funding

losing its human potential. There is also a threat
to international security as nuclear experts
could ‘leak’ from Russia to politically unstable
countries.?

Minatom has been an active participant in activities
of the International Science and Technology Center
(ISTC) and the DOE-sponsored Initiative for Prolifera-

Table 2: Age Distribution at the Warhead R&D Centers in Arzamas-16 and Chelyabinsk-70

AGE OF 1985 1990 1994

RESEARCHERS

(years) (percent) (percent) (percent)
Institute of Technical Physics Under 30 3.6 2.6 1.3
(VNITF)/ Chelyabinsk-70 30 to 50 67.1 50.9 44.0

Over 50 29.3 46.5 54.7
Institute of Experimental Physics | Under 30 10.4 5.2 0.8
(VNIIEF)/ Arzamas-16 30to 50 69.5 67.1 64.7

Over 50 20.1 27.7 34.5

Based on data in Ksenis GonchResearch and Development (R&D) in Conversion in RugsiaC
Report No. 10 (Bonn: Bonn International Center for Conversion, May 1997), p. 86.

ADDRESSING THE PROBLEM: MINATOM'S tion Prevention (IPP). These programs have had an im-
INTERNAL POLICIES portant nonproliferation impact, as they help to stabi-
lize and support researchers in the nuclear complex.

Minatom managers recognize that while the nucleai\ ) .
g g pproximately 7,000 leading research experts complex-

complex is currently facing the problems of low pro-"* . . . .
ductivity and large numbers of excess workers, there ?@'de were involved in ISTC projects in 1998. These pro-

an erosion of the human resource base due to personﬂgilms’ however,_ fc_)cus mainly on senior SC|ent|sts_, not
.on younger specialists. They also do not target engineers

aging, decline in personnel quality, and losses of “carri- . i~
ers of critical knowledge” (depopulation of certain tech-anOI workers at manufacturing facilities.
nical areas). Steps have been taken to counter these _

negative developments. The effectiveness of these meg®!lege Education

sures, however, is uncertain. The Minatom complex operates a network of educa-

tional and training institutions, which includes seven
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colleges, 18 technical schools, and six qualification-enYoung specialists were “distributed” to nuclear weap-
hancement centers. The system continues to produoes facilities with an obligation to work there for at least
nuclear specialists at a rate of approximately 2,000 paeveral years.

year. To attract the best students, Minatom has estab-By the early 1990s, this centralized planning system

lished special fellowship8.The quality of educ_atlon, had collapsed and the stream of young specialists dried
however, has been adversely affected by funding shorLt]-p. To compensate, the weapons complex has begun to
fa_IIs: on!y 25 percent of th? amount requested_ IO¥er on the local populations for recruits, and on its own
Mlnatom s colleges and technical schools was prov'degchools for training. For example, in 1991, the college
in 1992-97. in Arzamas-16 established a special department, which
More importantly, there has been a fundamental shifturrently consists of six divisions: applied mathemat-
in how new specialists are recruited. In the past, ales, experimental physics, radio-physics and electron-
though much of the new workforce was drawn from thécs, theoretical and experimental mechanics, theoretical
closed cities themselves—branches of the Moscow Emhysics, and general engineerigCourses are taught
gineering and Physics Institute (MEPhI) were establisheldy senior scientists from the Institute of Experimental
in seven closed cities (see Tablé3}the primary ob- Physics. Starting in the third year, students have access
jective of these institutions was to train engineers, ndb VNIIEF's experimental facilities, computers, and
scientists. To bring in fresh scientific talent, essentialechnical libraries. The department produced its first
for advancing nuclear weapons science and technolgraduates in 1995-96. (Approximately 180 young spe-
gies, nuclear facilities annually submitted a list of speeialists joined VNIIEF in 1998, a dramatic improvement
cialties to the Ministry of Education. Requested positionsver the previous yeat%) The colleges in Chelyabinsk-
were then filled with the best graduates from top techni?0 and Zlatoust-36 have established similar departments.
cal universities in Moscow (Moscow Engineering and It is not clear, however, if the closed cities will be

Physics Institute, Moscow Institute of Physics and TeChébIe to supply sufficient numbers of quality workers.

nology, Moscow State_ Unl\_/ersny, etc.), _St' Petersburgy e is a nationwide de-emphasis on technical educa-
(Leningrad State University), and regional centers.

Table 3: Educational Institutions in the Closed Nuclear Cities

CLOSED NUCLEAR CITY | EDUCATIONAL INSTITUTION

Sverdlovsk-44 (Novouralsk) | Novouralsk Polytechnical Institute of the Moscow
Institute of Physics and Engineering (MEPhI)

Chelyabinsk-65 (Ozersk) Ozersk Technological Institute of MEPhI

Sverdlovsk-45 (Lesnoy) Polytechnical Institute of MEPhI
Arzamas-16 (Sarov) Sarov Institute of Physics and Technology of MEPhI
Tomsk-7 (Seversk) Seversk Technological Institute of the Tomsk

Polytechnical University

Chelyabinsk-70 (Snezhinsk) | Snezhinsk Institute of Physics and Technology of
MEPhI

Zlatoust-36 (Trekhgorny) Trekhgorny Polytechnical Institute of MEPhI

Based on data in “The Government Equates Good Work at Minatom Facilities with Fulfillment of
the Military Service Obligation,AtompressdElectrostal), No. 6 (337), February 1999, p. 3.
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tion and training. Furthermore, working at a secret faample, marketing finances), information and manage-

cility is a disincentive: according to a US DOE official, ment technologies, and languages. The program also
a recent poll of high-school students in Chelyabinsk-7@nvisages an internship in a foreign country. The first

indicated that none of them saw their future inside th20 trainees finished the program in February 1999. It

closed city?® According to Minatom experts, the per- appears, however, that out of the ten closed cities only
sonnel departments at individual facilities also have nhcfomsk-7 has been active in the program. Most trainees
been successful in adopting new approaches to attramime from civilian nuclear facilities.

and keep young specialists. In the longer term, cutting

off the supply of outside talent might undermine intel-Other Measures

lectual vitality and result in technical stagnation in the

. . Minatom has resolved to develop facility-level pro-
weapons complex. Whether this would undermine the P y P

: . - . r%rams of monitoring demographic processes, to provide
Russian stewardship of fissile material management_ . : . :
, social security measures for young specialists, to im-
programs, however, is not known.

prove the education infrastructure and increase funding
i for education and training, and to strengthen human re-
Draft Relief sources departments at nuclear facilities. There is an in-

Minatom has negotiated with the government a militernal effort to archive nuclear test and experimental
tary service draft relief for young specialists who joindata and knowledge. Special commissions have been set
the weapons complex facilities for full-time positionsup at individual facilities and are working to identify
immediately after college graduatiéhThis draft relief  technologies critical to their future missions. The effec-
is a strong incentive for potential young recruits to workiveness of many of these measures, however, will de-
at nuclear facilities. The weapons complex, howevepend on the availability of funding and sustained
does not offer additional protection compared to civil-attention from Minatom headquarters and facility man-
ian nuclear facilities: 69 Minatom facilities (including agers.
nuclear power plants) offer the draft relief ben#fit.

IMPLICATIONS FOR US

Management Reserve: RestorindNomenclatura NONPROLIFERATION POLICIES

The nuclear complex experiences shortages of man-
agers at both individual facilities and its headquarters iffoW Should US Programs Respond?
Moscow. There is a lack of people with leadership skills. Workforce dynamics in the Russian nuclear weapons
Minatom is therefore seeking to re-establish the systegomplex are of strategic significance to the United
of “nomenclatura” that existed during the Soviet periodStates for nonproliferation reasons and because of the
The system would include approximately 3,000 managpotential impact on the Russian nuclear weapons pro-
ers, scientists, and designers, who would enjoy very highram. These dynamics also directly affect existing US-
salaries and other benefits. These people would forRussian cooperative nonproliferation programs,
the complex’s managerial and scientific elite. Potentiaparticularly the Nuclear Cities Initiative (NCI).

can_dldates are sought out durlng a licensing process for.l.he NICI program was launched by DOE and Minatom
senior managers at nuclear facilities. There is also an

. . In 1998, and is currently the only US-Russian coopera-
effort to recruit displaced managers from non-Mlnatorq. . :

. ive program with a focus on a comprehensive set of
parts of the Russian governmental bureaucracy. . . e ”

human issues in Russia’s closed nuclear cities. Accord-
Minatom is also participating in the State Prograning to the program’s plan:

for Training Managers for the National Econofay-or [T]he goals of the Initiative are as follows:
the 1998-99 and 1999-2000 academic years, Minatom « Assist the Russian Federation in its an-
was allocated 50 slots per year. Training is conducted nounced intention of reducing the size of its
by a “Management-Technology” consortium, formed by nuclear weapons establishment to better match
the Moscow Atomenergo Institute of Qualification En- its post-Cold War budgeting plans and smaller
hancement and MEPhI. The program targets young man- nuclear arsenal.
agers from nuclear facilities, and includes training in ~ « Promote nonproliferation goals through re-
general economics and management disciplines (for ex-  directing the work of nuclear weapons scien-
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tists, engineers, and technicians in the ten The tasks of developing a polling methodology, in-
closed Russian nuclear cities to alternative,  terfacing with human resources services at individual
non-military scientific or commercial activi- facilities (which would presumably conduct polling),
ties33 and interpreting collected data could be assigned to the

Consistent with Minatom’s plans for personnel re_neWIy established analytical nonproliferation centers in
ductions, NClI's main specific objective is to create’o‘rz""m‘r"s’16 and Chelyabinsk-70 and sponsored by the

30,000 to 50,000 commercial jobs in the next five td\lCI initiative 3" The database in its entirety would be
se\,/en yearé“’ This goal, however, might have to be classified and not available to the US government. How-

adjusted because a considerable fraction of the prg_ver, I would propose that the NCI contract to support

jected reductions will occur due to natural attrition.tis work could grant US o_ff|C|aIS access to a_ggr_ega_ted
Indeed, assuming that the age distribution data fOQata for each targeted facility, such as age distribution,

Chelyabinsk-70 (Table 2) are correct, approximatel)?k'” sets, etc.

5,000 people currently employed by VNIITF will be  The Arzamas-16 and Chelyabinsk-70 nonprolifera-
over 60 by 2005. Most of these people will not betion centers, or other entities within the weapons com-
looking for new jobs. (The life-expectancy of 58.61plex, could also be tasked to compare the US DOE and
years for men in Russia in 1998 suggests that marRussian lists of functional areas, and to determine the
of them may be dea®) The risk of these retired staffing levels that would be required for the Russian
weapons scientists and engineers being tempted tomplex to fulfill its core missions under realistic as-
share their knowledge with potential proliferatorssumptions about the future size and composition of the
could be reduced by a set of social security measuresjclear warhead and fissile material stockpiles and about
including health care and timely pensions. AlthougHevels of funding. A related project could involve build-
by improving the economic and social climate in theng an analytical model of Russia’s future nuclear com-
closed cities, the NCI program contributes to the wellplex. This work could be supported by a lab-to-lab or
being of nuclear weapons veterans, none of the exisiCI contract.

ing US programs are _de3|gned to deal with the Some other useful initiatives could include an expan-
demographic problem directly. sion of technical exchanges along the lines of the SNL-

Generally, the human resources issue has not been gponsored workshop in Chelyabinsk-70 and Arzamas-16,
the US-Russian cooperative agenda. One notable excegd a program of internships (for a period of several
tion is the human resources workshops organized hbyonths) for human resources specialists from Russian
Sandia experts, in Chelyabinsk-70 and the Institute dhcilities at DOE facilities in the United States.

Automatics in Moscow in 1998 and in Arzamas-16 in Finally, every US cooperative program (MPC&A, fis-

1999?_6 The worksh_ops cover_eql such areas as §taff|n§|e material disposition, basic and applied research,
pla_mnlng and recruitment, training, a_nd student internz - v oo d dismantlement transparency) should be di-
ship programs. An agrgement was S|gn_ed at the end cted to identify and support young specialists who in
each workshop to continue exchanges in the future. five to ten years will assume the principal responsibility
The significance of the problem for US national sefor the complex’s core missions. The possibility of in-
curity and American nonproliferation programs in Rusteractions with US counterparts, prospects for profes-
sia warrants additional cooperative activities in the aresional growth, and modest financial support could
of human resources management. provide an incentive for young people to pursue careers

There is no reliable data outside (and, possibly, in! critical nuclear areas.

side) Minatom on the workforce composition and de- _ _

mographics in the Russian weapons complex. [¢¥S Policy Dilemma

therefore would be useful to develop a comprehensive A larger policy question, which is central to a range
database that would include for every worker such datef US cooperative efforts in Russia, is whether and to
as his/her age, skill sets, and operational experieno@hat extent the United States should be engaged in co-
Minatom and facility managers could then use the dataperation with Russia on nuclear weapons-related is-

base to plan personnel management and activities reges. The primary objective of the United States in this
lated to re-configuration of the weapons complex.
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area is to reduce the danger from nuclear weapons lyake any new initiative in the weapons area unlikely.
downsizing Russia’s nuclear weapons production infrafhis is unfortunate because an unclassified (at least ini-
structure. It is also in the US interest that the Russiatially) technical dialogue on nuclear weapons technolo-
nuclear weapons complex remains stable and that it hgges and operations could be of benefit to both countries.
technical competence and organizational integrity tdt would increase the transparency of the Russian nuclear
provide for safe and secure management and disposiemplex and its stockpile stewardship program. It would
tion of nuclear weapons without reverting to nuclear testacilitate progress in the areas of warhead security and
ing. Supporting Russian activities to develop newdismantlement transparency. It also would help the two
weapons or enhance the performance of its existingpuntries to address cooperatively other critical nonpro-
stockpile, of course, is not a US goal. liferation issues, including the human resources situa-

Designing and conducting a policy that balances the&?n in the Russian weapons complex.

conflicting objectives could be a delicate and challeng-

ing task. Facilities, technologies, and skills required fof ONCLUSION

warhead dismantlement and stockpile stewardship, in- The available information regarding the demographic

cluding warhead surveillance and re-manufacturing, fogituation in the warhead production complex in Russia

example, are also essential for designing new warheads.not sufficient to conclude definitely that it will com-

Moreover, ensuring that no US funding or technical aspromise the core missions of the complex. The redun-

sistance is diverted to warhead development work is idancy of the complex, the large pool of excess specialists,

many cases virtually impossible without unacceptablynd Minatom’s extensive system of education and train-

intrusive verification arrangements. ing suggest that the human resources situation, at least
At present, US-Russian cooperative activities irjn_ the near term, will remain adequate. The lack of hew

weapons-related areas take place under the warhe§ng, outflow of young specialists, and aging of senior
safety and securitggreement, the laboratory-to-labo- workers, however, could eventually eroo_le thg personnel
ratory wahead dismantlement transparency prograrn_l?ase of the nuplt_—z_ar complex. De_almg with this problem
and the protocol on scientific and technical exchangd$§ the responsibility of the Russian government. A hu-
to assure the safety and security of nuclear weapons UR&n resources crisis in the Russian nuclear complex,
der the CTBT. Some progress has been made on w&}@WeVver, would also have a strong impact on US na-
head safety, security, and dismantlement transparenc&?nal security and nonproliferation policies. There is
(The warhead dismantlement transparency work has r 1erefore a need to unders_tand and ad(_iress at least those
cently slowed down because of security concerns iHarts of the problem by using cooperative nuclear secu-
Russia.) Less cooperation has occurred in the area 8% Programs.

scientific and technical exchanges, mainly because of

concerns in the United States that such cooperation would

help Russia to advance its weapons capabilities. The

political fallout of illegal supercomputer exports to

Chelyabinsk-70 and Arzamas-16 in 1996, the General

Accounting Office’s allegations that some scientists who

receive funding from the DOE-sponsored IPP program

continue to work part-time onweapons projects, and thlQDIutonium production was stopped at the Savannah River Plant (where
1999 Chinese spying scandal all send a strong messag@m production also stopped) and Hanford Reservation. Component manu-
to DOE and national laboratory offcials to stay awayEig 214 ot vespors etes scies cecsed a he Rock it
from sensitive and potentially controversial cooperativene weapons complex comprises the Los Alamos (Los Alamos, NM),

initiatives. A reported Apr” 1999 decision by the Rus-Lawrence Livermore (Livermore, CA), and Sandia (Albuquerque, NM and
. . . . Livermore, CA) national laboratories, Pantex Plant (Amarillo, TX), Kansas
sian SeCUI’I'[Y COUHC!| to_develop a_ new lOW'yI_eld War'City Plant (Kansas City, MO), Nevada Test Site (NV), Savannah River Plant
head for tactical applications does little to alleviate thesgiken, SC), and Y-12 Plant (Oak Ridge, TN).
concernss 2 The 1985 personnel levels are from T. Cochran, W. Arkin, R. S. Norris,
and M. HoenigUS Nuclear Warhead Facility Profileduclear Weapons

The domestic p0|itica| environment in the UnitedPatabook Vol. Il (Cambridge, MA: Ballinger Publishing Co., 1987), p.

Stat d th I isis in US-R . lati 132. (Some personnel is not associated with the defense program.) The 1998
ates an e overall crisis In -Russian rela IOrbctersonnel levels are from House of Representatives, Committee on Appro-
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