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The Secretary of Energy
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January 24, 1991

Shortly after assuming duties as Secretary of Energy, I reviewed the
"Nuclear Weapons Complex Modernization Report" submitted to the
Congress in January 1989 as required by the National Defense
Authorization Act of 1988 and 1989. My rreviewshowed that several of
the report's assumptions needed to be re-evaluated. Therefore, I
informed the Congress that the Department of Energy would conduct a
review in order to provide a new and more useful report.

During this eighteen-month review, dramatic world changes forced
further reassessments of the future Nuclear Weapons Complex. These
changes are reflected in the new report. The new report presents a plan
to achieve a reconfigured complex, called Complex-21. Complex-21
would be smaller, less diverse, and less expensive to operate than the
Complex of today. Complex-21 would be able to safely and reliably
support nuclear deterrent stockpile objectives set forth by the President
and funded by the Congress. lt would be consistent with realities of the
emerging international security environment and flexible enough to
accommodate the likely range of deterrent contingencies. In addition,
Complex-21 would be constructed and operated to comply with ali
applicable Federal, State, and local laws, regulations, and orders.

Achieving Complex-21 will require significant resources. This report
provides an organized approach towards selecting the most appropriate
configuration for Complex-21, satisfying environmental requirements,
and minimizing costs. The alternative -- to continue to use piecemeal
fixes to run an antiquated complex -- will be more expensive and provide
a less reliable Nuclear Weapons Complex. As a consequence,
implementation of the Complex-21 plan is considered necessary to
ensure continued viability of our nuclear deterrent.

es D. Watkins
iral, U.S. Navy (Retired)
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FOREWORD

Much of the current Nuclear Weapons Complex was constructed more than
three decades ago and is now in need of major repairs and modernization.
Some critical production facilities have had unplanned shutdowns.
Recognizingthat a comprehensiverather than piecemeal approach is needed
to address these problems, Congress directed in the National Defense
Authorization Act for Fiscal Years 1988/1989 (PublicLaw 100-180) that a study
be conductedand a plan preparedby the Presidentfor the modernizationof the
Nuclear Weapons Complex that takes into accountthe overallsize, productive
capacity,technologybase, and investmentstrategy necessaryto support long-
term security objectives. The product of that study, entitled the Nuclear
Weapons Complex Modernization Report (Modernization Report), was submit-
ted to the Congresson January 12, 1989. lt called for extensivemodernization
of facilitiesover a 15-20 year period. This report also called for a major pro-
gramof environmentalrestorationand waste management.

In February 1989, the Department of Energy (DOE) began parallel development
of two five-year plans to implement the findings of the Modernization Report.
One plan covered environmental restoration and waste management while the
other focused on modernization of facilities. The Environmental Restoration
and Waste Management Five-Year Plan for FY 1991-1995was published in
August 1989 and revised for FY 1992-1996 in July 1990. As the companion
Modernization Five-Year Plan was being developed, however, fundamental
changes in DOE policy direction and in the structure of international political
and military forces raised questionsabout the validity of assumptions underly-
ing the originalstudy andthe adequacyof proposedsolutionsfor the more seri-
ousproblemsof the Complex.

Consequently,in September 1989, the Secretary of Energy _,Secretary)ordered
the establishmentof a ModernizationReview Committee,chaired by the Under
Secretary,to reexamine the modernizationissue. The Committee was directed
to reviewthe assumptionsand recommendationsof the originalModernization
Report; assess the capacity and capability requirements of the Nuclear
Weapons Complex (Complex); and to review the process by which the imme-
diate and future requirementsfor maintaining, updating,and cleaning up the
Complexare developed. The ensuingeffort involvedforminga task force to co-
ordinate and oversee the work of some 200 DOE and supportingcontractor
personnelinvolvedto varying degrees.

In August 1990, the Secretary reviewedthe progressof the study and issued
addi"}nal guidance to focus the analysis more sharply on the realities of the
emerginginternationalsecurityenvironment. This ensured flexibilityto accom-
modate the likely range of deterrentcontingenciesand emphasized the objec-
tive of achievinga Complex whichis smaller, less diverse,and less expensive
to operate than today's. Subsequently,the ModernizationReview Committee
was redesignatedthe Complex ReconfigurationCommittee. The Committee's

xvii



product is the Nuclear Weapons Complex Recontiguration Study, which re-
places the January1989 Modernization Report, and followsthis introduction.

The Study presentsan overview of the currentproblemsof the Complex, out-
lines a vision of the future Complex (Complex-21), and charts the course to
achieve thisvision, lt includesdiscussionof potentialconfigurationsof the fu-
ture Complex and transitionalactivities. The transition to Complex-21 is ex-
pected to be completed early in the nextcentury. The report also addresseskey
activities necessary to comply with the National Environmental Policy Act and to
support the Record of Decision concerning Complex-21. Additionally, the report
presents major recommendations to improve manageme:;_ of the Complex,
which includes the establishment of a Capital Asset Management Process
(CAMP). The Reconfiguration Five-Year Plan, which is derived from CAMP and
details funding needed to pursue activities related to reconfiguration in the
coming five years, is a separately published report.
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EXECUTIVE SUMMARY

As described in the Foreword, the Ncclear Weapons Complex Reconfiguration
Study (the Study) is a revised and updated response to the National Defense
Authorization Act for FY 1.988/1989requirement to develop an integrated plan
to reconfigure the Nuclear Weapons Complex (Complex). The Complex pro-
vides the nuclear weapons that support the nuclear deterrent policy of the
United States. The mission of the Complex includes production of nuclear ma-
terial; design, research, development, testing, and manufacture of new nuclear
weapons; surveillance, maintenance and modernization of the nuclear
weapons _,teckpile; and retirement and disposal of nuclear weapons at end-of-
life.

The original need to reconfigure the Complex was driven primarily by its det6ri-
orated state. This condition, together with an antiquated philosophy of opera-
tions, made it increasingly difficult for the Complex to meet expected standards
for the protection of the environment and the safety and health of workers and
the public. Within the last year, the rapidly changing world situation has further
stressed the need for reconfiguration cf the Complex.

The key assumption of the Complex Reconfiguration Study is that nuclear deter-
rence will remain a principal element of the security of the United States. While
this is a prudent assumption,, recent world events call into questi3n the needed
size and character of our nuclear deterrent stockpile. The precise answer to this
question is not known. However, it is clear that the stockpile will shrink and that
the resources provided to maintain it will be limited to those required to ensure
an effective deterrent. The Complex Reconfiguration Study describes a process
to define what resources are required to achieve this objective. The Study ex-
amines a wide range of potential stockpile sizes, down to less than 15 percent
of its current size. The first priority of ali courses of action examined by the
S_udy is to protect the environment and provide for proper public and worker
health and safety.

The Study's scope is extensive, covering ali activities required to realize the re-
configured Complex and to keep the current Complex operational. Reconfig-
uration will change the Complex to different degrees within three functional
elements: Nuclear Materials Production and Manufacturir_g (NMP&M);
Nonnuclear Manufacturing (NNM); arid Research, Development and Testing
(RD&T). Among the options presented in the Study to accomplish this change
are two which the Secretary has designated as "preferred options": to relocate
the Rocky Flats Plant (part of the NMP&M element) and to consolidate timeNNM
element of the Complex at a single, dedicated s{te.

With these principle factors in mind, the Study charts a course in preparation for
a Fiscal Year (FY) 1994 Secretarial decision on the future of the Complex. This
decision will define the reconfigured Complex that will support future deterrence
requirements, lt is designated Complex-21.



Complex,21 will be more compact, less diverse, and less expensive to operate
than the Complexof today. The goal is to safely and reliablysupportwhatever
nuclear deterrentobjectives are set by the Presidentand funded by Congress
with fewer and smaller individualproductionsites. Considerationwill be given
to locatingseveral NMP&M activitiesat a singlesite. Productionof NNM willbe
transferredto the privatesector to the maximumextent consistentwith minimiz-
ing costs. Complex-21wilt consider modularconstructionfor flexibilityin mak-
ing capacityadjustments. The numberand size of wastestreams willbe kept to
a minimum,and Complex-21 will be constructedto comply with ali applicable
federal, ._tate,and local laws, regulations,and orders.

To begin the process of defining the configurationof Complex-21, the Study
identifies pl,anningconsiderations, configuration alternatives, and activities
necessaryto supportthe FY 1994 Secretarialdecision. Followingthat decision,
componentsof Complex-21 will be broughtonlineas rapidlyas technical,legal,
regulatory,and resourceIssuespermit. Complex-21 shouldbe fully operational
early in the 21st Centuryand will sustainthe nation'snucleardeterrentuntilthe
middleof that century.

The Complex Reconfiguration Study focuses on two fundamental alternatives
for the Nuclear Weapons Complex: the "No Action" alternative and the
"Reconfiguration" alternative.

Under the No Action alternative, only those projects required for compliance
with federal, state, and local laws, regulations,and orders and those projects
required to accomplish the Department's defense related missionwould be
pursued. This alternative promoteslittle action to stem the deteriorationand
technological obsolescence of the Complex other than that which would be
included inthe necessarycomplianceprojects.

The Reconfiguration alternative focuses on two options for Complex-21. While
variations of these or perhaps entirely new options might be developed during
the completion of required studies of environmental ,andother impacts, the two
options are representative of the reasonable range of options that could be
considered:

• Confiouration A: Downsizinoand Moderifizine in Place. Upgrade,
replace, and/or consolidate facilities at their-current sites, using
existingsupport facilitiesand infrastructureas much as possible.
As an exception to the existingsite theme, the functionsof the
Rocky Flats Plant (RFP) would be relocated: NMP&M functions
would be relocated to another site and nonnuclear functions
would be transferred or privatized. The current facilities at RFP
would then be transferred to the Office of Environmental
RestorationandWaste Managementfor appropriateaction. Other
parts of the Complex wo'4!J be downsized, with relatively minor
consolidationsand closeoutsas missionschange. Privatizationof
NNM would be expanded. AppropriateRD&T functionswouldbe
consolidatedinto individual"Centers of Excellence".



• ConfigurationB: Maximum Consolidation. Relocate RFP and at
least one other NMPS,M facility to a common location. The Pantex
Plant and the Oak Ridge Y-12 Plant are candidates for collocation
with the Rocky Flats functions, either singly or together. Functions
of relocated plants would be handled as described for RFP in
Configuration A. The probable outcome of this option would be an
integrated site which could consolidate much of the NMP&M ele-
ment at a single site. Other activities would be consolid¢_tedand
closed out as dictated by changing missions and requirements.
Maximum feasible privattzatlon of NNM would result in maximum
consolidation of nonnuclear production facilities. As in Config-
uration A, appropriate RD&T functions would be consolidated into
single Centers of Excellence.

As required by the National Environmental Policy Act, a Programmatic
Environmental Impact Statement (PEIS) will be developed to analyze the con-
sequences of alternative configurations for the Complex. The Programmatic
Environmentat Impact Statement will serve as an effective planning and deci-
sion making tool by providing DOE and the public with information on the envi-
ronmental consequences of possible reconfiguration alternatives before poten-
tial options have been foreclosed or irrevocable project-level commitments of
resourceshave been made.

Because the PEIS process will not be completed until early FY 1994, it is
conceivable that some interim actions may be necessary to sustain operations
or comply with safety and health or environmental requirements at sites
potentially impacted by reconfiguration options. Such Interim actions will be
evaluated and decided on a case-by-case basis. In no instance will actions be
taken that would have the effect of foreclosing an alternative evaluated by the
PEIS.

DOE must take positive action now to reconfigure the Complex if it is to reliably
support the Nation's nuclear deterrent strategy. This program must be inte-
grated with programs addressing waste cleanup and environmental restoration
and with upgrades needed for current and near-term operations. This inte-
grated approach should form a comprehensive and orderly program for DOE
operations and capital investment in the future.

The reader desiring a more extensive summary should refer to
Chapter 2, "The Complex Reconfiguration Study: An Overview."
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CHAPTER 1

THE NUCLEAR WEAPONS COMPLEX TODAY

1.1 THE MISSION

Congress, in the Atomic EnergyAct of 1954, declared, as a matter of national
policy,that-

a. the development, use, and control of atomic energy shaft be di-
rected so as to make the maximum contribution to the genera/wel-
fare, subject at ali times to the paramount objective of making the
maximum contribution to the common defense and security; and

b. the development, use and control of atomic energy shall be_di-
rected so as to promote world peace, improve the general welfare, in-
crease the standard of living, and strengthen free competition in pri-
vate enterprise.

To implementthispolicy,Congressprovidedfor programsto:

• Conduct researchand development;

• Disseminate, with appropriatesafeguards, scientificand technical
informationto encouragescientificand industrialprogress;

• Ensure Governmentcontrolof atomic energy and special nuclear
materials1 in order to maximize national security and to ensure
abilityto enter intoandenforce internationalcontrols;

• Encourage widespread participationin the development and uti-
lizationof atomic energy for peaceful purposes,to the maximum
extentconsistentwith securityand publichealth and safety.;

• Promote internationalcooperation in common defense and secu-
rity and make available to cooperating nations the benefits of
peaceful applicationsof atomicenergy;and to

• Promote technologytransfer to assist United States competitive-
ness.

The fundamental mission of the Nuclear Weapon_ Complex (Complex) is
derived from this national policy and congressionally approved programs.
Simply stated, that mission is to ensure that the nation's nuclear deterrent re-
mains effective. To accomplish this, the Complex must maintain the nuclear

/

1Plutoniumor uraniumenrichedin isotopes233or235.



weapons stockpile in readiness, certify the reliability and safety of nuclear
weapons, and modernize the stockpile based on requirements approved by the
President. The Complex must also continually perform research, development,
and testing to support these functions, to maintain technical superiority over the
nation's potential adversaries and to prevent technological surprises.
Additionally, a national capability will be needed to rapidly respond to unex-
pected actions taken by the nation's adversaries such as treaty violations or
technological breakthroughs.

The specificproducts of the Complex have changed as the United States and
threat force structuresand militarydoctrinehave evolved. The United States'
nuclear deliverysystemsoriginatedwith manned bombersin the 1940s. Over
succeeding decades, there has been a steady stream of new or improved
strategic and tactical delivery systems to maintain nuclear deterrence and to
counter an adversary's capabilityto amass overwhelming convent;onal forces
at pointsof attack. The continuingmodernizationof delivery systems, require-
ments for improved performance, tailoringof weapons for specific purposes,
and increasinglymore stringent safety standards have resulted in replacement
of bombsor warheadsregardlessof whetheror notthe stockpilesize changed.

Nuclear weapons are extraordinarily complex devices that must meet rigorous
quality and safety standards. These weapons must have the assured capability
to perform as expected at any time during a stockpile life of 20 years or more
and, of equal importance, to not operate unless ali requisite conditions are met.

1.2 DESCRIPTION OF THE COMPLEX TODAY

The Complex as it exists today is illustrated in Figure 1.1. lt comprises 13 gov-
ernment-owned, contractor-operated (GOCO) major facilities, distributed over
12 states. Many of them were constructed 30-40 years ago, were sized to meet
programmatic workloads substantially larger and more diverse than those ex-
pected in the future, and were designed and built to standards and regulations
very different and less stringent than those of today. These facilities are admin-
istered by the Department of Energy's Rocky FIR.tsOffice and the Albuquerque,
Idaho, Oak Ridge, Richland, San Francisco, Savannah River, and Nevada
Operations Offices. Prime contractors and sub-contractors providing support for
the Complex are located throughout the nation.

The Complex is organized into three functional elements: laboratories and test
sites used for Research, Development and Testing (RD&T); plants for Nuclear
Materials Production and Manufacturing (NMP&M); and plants for Nonnuclear
Manufacturing (NNM). There is functional overlap in that the Rocky Flats,
Pantex, and Oak Ridge Y-12 plants have both nuclear and nonnuclear manu-
facturing responsibilities. The functional elements and major sites are de-
scribed in the next three sections.

lO



- II II II

AREs oH.oE o,.' @Noo ol"ER sMENT&TESTINGSITES MANUFACTURING PRODUCTION&MANU-
SITES FACTURINGSITES

LosAlamosNationalLaboratory KansasCRyPlant HanfordSite
LawrenceUvermoreNational MoundPlant IdahoNationalEngineeringLab

Laboratory PantexPlant OakRidgeY-12Plant
SandiaNationalLaboratories PinellasPlant SavannahRiverSRe
NevadaTestSite RockyFlatsPlant RockyFl_,tsPlant

OakRidgeY-12Plant PantexPle,nt

MISSION: MISSION: MISSION:

Certifyreliabilityandsafetyof Manufacture,procoss,assemble, Manufacture,process,assemblo,
stockpile.Designandtestnuclear dlseswrnble,evaluate,andmodify disassemble,evaluate,and
weapons.Supportmanufacturing nonnudearoomponontsfornuclear modifynuclearmaterials(tritium,
eni_b_edng.Conductexploratory weapons, weapons-gradeplutonium,and
researchtoavoidtechnological highlyenricheduranium)and
sur,._rise,createadvanceddesigns, componentsfrommaterialof
andsup_t nationalarmscontrol retiredstockpileweaponsand
objectives. _oducenewmaterialinnuclear

reactoranduraniumenrichment
fecilltles.

-- " I I

HanfordSite

IdahoNationalEngineeringLaboratory

LawrenceLivermore RockyFlats.Plant
NationalLaboratory Mound Plant

I
NevadaTest r'KansasCity

• Y-12
Los
National PantexPlant

SavannahRiver

Laboratories Site

Pinellas
Plant

Figure 1,1.-The Nuclear Weapons Comple_ Today.
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1.2.1 Research, Development, and Testing Sites

The Research, Development and Testing element of the Complex provides the
technological underpinning for our nuclear deterrence. The laboratories pro-
vide the capability to sustain the reliability and safety of the current stockpile, to
design and test new or modified nuclear weapons, to conduct exploratory re-
search to e,'oid technological surprise and provide future weapon design op-
tions, and to support national arms control objectives.

The RD&T Program is concentrated in three laboratories and the Nevada Test
Site. Unlike the Defense Department's RD&T programs, in wh_cha multitude of
Industrial contractors participate and compete for new systems, nuclear
weapons are designed and developed exclusivelyin government-ownedfacili-
ties. Two of them, LosAlamos National Laboratoryand Lawrence Livermore
National Laboratory, have a similar mission in order to stimulate intellectual
competition in highly classified physics research and nuclear device design.
Sandia National Laboratoriesand the Nevada Test Site, on the other hand,
performfunctionsnotduplicatedby any other facility.

" Lawrence Livermore National Laboratory (LLNL)is located at Livermore,
Califo_'nlaand operated by the University of California. Its principal missions
are nuclear weapons RD&T; basic research in experimental, theoretical, and
computationalphysics;earth and life sciences; chemistry', and nuclear engi-
neering. LLNL is the lead laboratoryfor developmentof the NOVA Glass Laser
for the Inertial Confinement Fusion program. '['he lab conducts e_'tensive re-
search in such diverse fields as particle beams and electromagnetic rail guns,
electromagnetic pulse effects, space systems, defense waste management, and
seismic research. The latter is essential for verifying compliance with nuclear
testing treaties. Approximately 40 percent of the work at LLNL is related to the
Nuclear Weapons Complex mission.

Los Alamos National Laboratory (LANL) is located at Los Alamos, New Mexico,
and is also operated by the University of California. Like LLNL, LANL's princi-
pal missions are nuclear weapons RD&T; ba_!n research in experimental, theo-
retical, and computational physics; earth and life sciences; chemistry; and nu-

• clear engineering. LANL is the lead laboratory for developing the Krypton
Fluoride Gas Laser for the Inertial Fusion program and has the lead role for
plutonium processing technology research and development and the transfer of
this technology to the weapons production element, lt also develops instrumen-
tation for satellite surveillance systems and performs research in arms control
verification, nuclear materials safeguards, and neutral particle beams.
Approximately 41 percent of the work at LANL is associated with the Nuclear
Weapons Complex mission.

Sandia National Laboratories (SNL) is operated by AT&T Technologies, Inc. Its
principal site is Albuquerque, New Mexico, but there is also a sizable facility
collocated with LLNL. SNL does ordnance engineering, nonnuclear compo-
nent design and development, field and laboratory testing, and manufacturing
engineering for the nuclear weapons developed by the other two labs. Its major
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responsibilitiesare the design and engineering of nonnuclear components for
nuclearweaponssystems. These includethe electronicsafing,arming, fuzing,
and firingsystems as well as non-electricalcomponentssuch as aerodynamic
casingsand parachutes. Sandia also operates Tonapah Test Range, adjacent
to NellisAir Force Base bombingand gunneryrange, for testingof ballisticstra-
jectories,weapons parachutes,and nonnuclearexplosiveseffects. SNL is de-
veloping the Particle Beam Fusion Accelerator for the Inertial Confinement
Fusionprogram and is the DOE lead laboratoryfor pulsedpowerdevelopment,
for developingdatabases for integratedcomputer_aideddesign/computer-aided
manufacturing,and for developingsafe and secure transportationsystemsand
storage facilities for nuclear weapons and materials. About 57 percent of the
work at SNL is associatedwiththe Nuclear WeaponsComplexmission.

The Nevada Test Site (NTS), locatedabout 65 milesnorthwestof Las Vegas, is
operated,by multiplecontractorsand administeredby the Nevada Operations
Office. lt is a remote,securefacilityfor safely conductingundergroundtestingof
nuclearweapons and for evaluatingthe effects of nuclearweapons on military
communicationssystems, electronics, satellites, sensors,and other materials.
Sin_'e the signingof the ThresholdTest Ban Treaty, it has been the only United
Statessitefor nucleartests.

The RD&T program is the onlysource of nuclear weapons technologicalinno-
vations.available for the national nuclear deterrent to respond to evolving
threats. Because projectionsof future threat capabilitiesand intentionsare in-
herentlyuncertain, the RD&T rJrogrammustmaintainthe flexibilityto quicklyre-
spondto changingnationalrequirements.

1.2.2 Nuclear Materials Production and Manufacturing Sites

The NMP&M element of the Complex supplies nuclear materials (i.e., tritium,
weapons-grade plutonium,and highlyenriched uranium) for nuclear weapons.
In additionto the requirementsfor new weapons, tritiumis also producedto re-
place that which has undergone radioactive decay in the stockpile. Nuclear
materialsfor stockpiledweaponsare suppliedby a combinationof recoveryand
recycleof materialthat has been inthe stockpileand productionof new material
in nuclear reactors and uraniumenrichmentfacilities. A by-product,depleted
uranium, is used to make componentsof nuclear weapons, special armor for
United States main battle tanks, and anti-armor projectiles. The NMP&M ele-
ment also manufactures parts from nuclear materials and assembles nuclear
weapons.

Six sites, the Hanford Site, Idaho National Engineering Laboratory (INEL),
PantexPlant, Rocky Flats Plant (RFP), Savannah River Site (SRS), and the Y-
12 facilityat Oak Ridgecurrentlyconstitutethe NMP&M portionof the Complex.

The Feed Materials ProductionCenter (FMPC) at Fernald,Ohio has in the past
produceduraniummetalcoresused in nuclear reactorsat Savannah River Site.
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Part of this site is the RMI Company mill at Ashtabula, Ohio, which extrudes and
forges uranium castings. Effective October 1, 1990, however, FMPC's Defense
Programs operations ended and the site was transferred to the Office of
Environmental Restoration and Waste Management.

The Hanford Site is located near Richland, Washington. The Westinghouse
Electric Corporation operates the materials production processes, which in-
clude the N Reactor (currently in dry standby), a fuel fabrication plant, a chemi-
cal separations plant, and a Plutonium Finishing Plant (PFP).

INEL is located in southern Idaho near Idaho Falls. Facilities at the site are op-
erated by five major contractors. The principal NMP&M facility is the Idaho
Chemical Processing Plant (ICPP), operated by Westinghouse Electric
Corporation, which recovers enriched uranium from spent naval and research
reactor fuels.

The Pantex Plant is located near Amarillo, Texas, and is operated by Mason
and Hangar-Sila3 Mason Company. The plant assembles the high explosives,
nuclear compenents, and nonnuclear components into nuclear weapons. Other
activities include weapons repair and modification, weapons disassembly and
retirement, and stockpile evaluation and testing.

The Rocky Flats Plant is located near Denver, Colorado, and is operated by
EG&G, Inc. Its main function is to fabricate finished plutonium parts for nuclear
weapons and conduct plutonium recycle and recovery operations.

The Savannah River Site is located near Aiken, South Carolina, and is oper-
ated by Westingheuse Electric Corporation. The primary function of the plant is
the production of tritium. The major NMP&M facilities include fuel and target
fabrication facilities, three tritium production reactors designated "K," "L," and
"P," chemical separation plants used for recovery of plutonium and uranium
isotopes, and a research and development laboratory to provide process sup-
port. The Tritium Facility at Savannah River Site purifies and loads tritium into
reservoirs for use in nuclear weapons.

The Y-12 Plant is located in Oak Ridge, Tennessee, and is operated by Martin
Marietta Energy Systems, Inc. The major nuclear production and manufacturing
operations are processing of depleted uranium, highly enriched uranium, and
fabrication of uranium components. Materials are also recovered from the fabri-
cation process and retired weapons.

Nuclear materials production and manufacturing is critical to operation of the
Complex. Assurance of an uninterrupted tritium supply, including provision for
a tritium contingency, has high priority in planning for modernization of NMP&M
facilities. Supply of weapons-grade plutonium is alse critical, but, because of its
long half-life, plutonium from weapons being retired can be reused with little
loss. The manufacturing portion of the Complex is essential to fabricate and
assemble nuclear weapons parts.
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1.2.3 Nonnuclear Manufacturing Sites
i

The NMP&M and nonnuclearelements of the Complex together constitutean
interdependent,essentiallysingle-trackproductionsystem with few redundan-
cies. Six nonnuclearmanufacturingplantscontributeto the productionof nu-
clear weapons. In contrastto highvolume factories, the nonnuclearmanufac-
turing plants generallyproducerelatively smallquantitiesof technologicallyso-
phisticatedproductswhich require a lifetime guarantee. This results in a very
large infrastructurewith relativelyhigh fixedcosts, irrespectiveof the production
rate.

The six nonnuclear manufacturing sites include the Kansas City, Mound,
; antex, Pinellas,and RockyFlats Plantsand the Y-12 facilityat Oak Ridge.

The Kansas City Plant is located in Kansas City, Missouriand is operated by
Allied-Signal, Inc. The primary missions are manufacture, surveillance, and
evaluation of components for nuclear weapons. The major products are elec-
tromechanical, electrical, rubber, plastic, and metallurgical components used in
arming, fuzing, and firing systems. Many of these components must be made
under rigidly controlled manufacturing environments from materials which are,
in some cases, not commercially available. The plant also produces cus-
tomized precision instrumentation and apparatus for use in the research pro-
grams of the Weapons Complex laboratories.

The Mound Plant is located near Dayton, Ohio and is operated by EG&G, Inc.
Its primary missions are manufacture and evaluation of pyrotechnic components
for nuclear weapons and surveillance testing of explosives and electrical com-
ponents drawn from weapons in the stockpile. Components manufactured and
tested include detonators, timers, transducers, firing sets, and actuators.
Activities also include recovery of trit!um from some retired weapons.
Recovered tritium is shipped to the Tritium Facility at Savannah River for recy-
cling. In addition to its defense work, Mound also produces and distributes
stable (non-radioactive) isotopes for commercial and medical applications,

The Pantex Plant is located near Amarillo, Texas and is operated by Mason and
Hangar-Silas Mason Company. In addition to its NMP&M assembly functions,
the plant fabricates high explosive components.

The Pinellas Plant is located in Clearwater, Florida and is operated by the
General Electric Company. This plant produces miniaturized neutron genera-
tors, radioisotopically powered thermoelectric generators, thermal batteries,
speciality capacitors, crystal resonators, neutron detectors, special switches,
and product testers.

The Rocky Flats Plant is located near Denver, Col,_rado and is operated by
EG&G, Inc. In addition to its NMP&M functions, the Rocky Flats Plant also fabri-
cates nonnuclear components from beryllium, stainless steel, and depleted
uranium.

15



The Y-12 Plant is located in Oak Ridge, Tennessee and is operated by Martin
Marietta Energy Systems, Inc. In addition to its NMP&M functions, Y-12
assembles lithium parts, performs precision machining, and provides specialty
subassembly of structural components.

Together, the RD&T, NMP&M, and NNM sites constitute an integrated Complex
with extensive interrelationships. Figure 1.2 shows a simplified schematic of the
material flows between sites.

1.3 CURRENT PROBLEMS

' DOE is acutely aware of problems that have evolved over many years which
must be solved if the Complex is to continue to fulfill its mission. Recently, the
problems have become serious 9neugh to cause shutdowns of several facilities
and raise the specter of similar shutdowns and prolonged outages at others.

Within the limitations imposed by budgetary constraints, DOE has initiated pro-
jects to upgrade its facilities and capabilities. However, piecemeal improve-
ments have proven inadequate. A firm, long-term _ommitment to modernize the
Complex must start now. The most pressing pr_biems are listed below an_tare
addressed in succeeding sections:

° Age, long term deterioration, and technological obsolescence of
some facilities and equipment;

° Difficulty in achieving salisfactory progress in meeting and main-
taining standards for environment, safety and health;

° An excessive and growing maintenance backlog, stemming both
from the age and deterioration of facilities and equipment and the
past prc_c,tice of deferring maintenance to meet production and
other programmatic requirements within the funding levels autho-
rized;

° Population encroachment on formerly remote sites; and

° Changing safeguards and security threats and difficulty in meeting
new standards and requirements in the existing facilities.

1.3.1 Facility and Equipment Age, Long-Term
Deterioration, and Technological Obsolescence

The majority of facilities in the Complex were designed and built between the
late 194_:_,and mid-1960s. These facilities reflect the strong emphasis placed

on r;uclea_Jeterrence during the post-World War II period. A significant reduc-tion in projected military requirements during the mid-1!560s resulted in excess

_
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production capacity. This capacity has been reduced gradual!y as a conse-
quence of limited funding, the aging of theComplex, and the acceptance of in-
creased risk in meeting production requirements.

Although needed facilities are being upgraded, their basic design and con-
struction reflect standards of the late 1940s through 1960s. For several facili-
ties, selective upgrades and renovations have extended their useful life. This
approach has worked reasonably well at such places as the Kansas City and
Pinellas weapons components plants, where modular designs and the nonnu-
clear nature of the operations are well suited to modernization by replacement
of production lines. However, in other facilities where the cost of major up-
grades and renovation is high, especially those with nuclear materials produc-
tion operations, renovation and upgrades have only provided temporary relief.
Additionally, increased safety oversight has identified major technical questions
concerning the safety of production operations, resulting in reduced operations
and extended outages for further facility upgrading and backfitting.

In addition to the facilities themselves, production machinery and processes
have not kept pace with modern technology. This is particularly true with regard
to the installation of automated operations to replace manual processes. Some
manufacturing processes are further handicapped , by reliance on obsolete
technologies that limit productivity.

1.3.2 Difficulty In Achieving and Maintaining Standards for
Environment, Safety, and Health

Throughoutthe lifeof the Complex, DOE has recognizedthe importanceof en-
vironment,safety, and health (ES&H) for both DOE and contractorpersonnelat
the sitesand for the public in general. However, in the early days, protectionof
both employees and the publicwas achieved through DOE initiativewith little
guidance, regulation or oversight by other government agencies or environ-
mental groups. Today, there are many government agencies at the federal,
state, and local levels with cognizance over DOE facilities. Compliance with the
increasing number, complexity, and stringency of regulations has become very
difficult. Figure 1.3 shows the pace of introduction of new or revised federal
legislation affecting DOE's environment, safety and health program.

Many of the problems curr'=ntly facing the Complex can be traced to the fact that
the majority of its facilities were not designed to meet today's more stringent
environmental, safety, and health regulations. The bulk of the existing Complex
reflects the construction and engineering p_a.,._icesof the 1950s and 1960s.
Since then, there have been major advances in the understanding of not only
the health and safety aspects of weapons production, but also of the basic ma-
terials and e:lgineering sciences that affect the technical performance of the
Complex. Current trends indicate the likelihood that future health _nd safety
regulations will be more restrictive, particularly in radiation exposure and ra-
dioactive materials release guidelines.
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More stringent requirements are, in part, the result of a new understanding of
the risk and consequences Inherent in operating Industrial and nuclear facilities
and of a change in public attitudes regarding acceptable levels of risk. These
attitudes have been, and will continue to be, affected by external events such as
Bhopal's chemical disaster, the serious C;_ernobyl nuclear reactor accident,
and the Three Mile Island reactor incident. Changing requirements and their
strict interpretation make lt difficult to achieve compliance in facilities that are 30
or more years old. The cdteda to which most facilities in the Complex were de-
signed and constructed often do not meet current standards for seismic design,
fire protection, and environmental protection (air emissions, liquid effluents, and
solid wastes). Modernization of facilities is essential to meet ES&H require-
ments In order to prevent shutdown of key sites or facilities in the Complex for
significant periods of time.

1.3.3 Excessive and Growing Maintenance Backlog

Historically, due to higher funding prioritiesof other needs, maintenance has
frequently been limited to repairs of the most critical nature. Less urgent repairs
have been deferred. As any facility ages, unless it is properly maintained, sig-
nificant deterioration occurs and the extent of needed refurbishment increases
rapidly. Examples of major types of repairs accumulating across the Complex
are:

• Repair or replacement of building utilities systems (water, sewer,
electrical, steam, and ventilation) and site drainage systems;

• Roof replacements on older buildings. Roofs, although patched,
have leaked to the point at which underlying structures have been
damaged;

• Repair and refinishing of buildings that have been subject to ex-
cessive weathering;

• Major road repairs; and

• Upgrading or replacement of base telephone systems.

Consistent with a lealistic spending profile, and as a part of its reconfiguration
planning, DOE is thoroughly examining ali areas in need of repairs and
scheduling them in the Reconfiguration Five, Year Plan based upon urgency of
need.

1.3.4 Population Encroachment on Formerly Remote Sites

Since the Complex began operating, the United States population has in,
creased by more than 110,000,000 people, leading to vastly increased de-
mands for residences, services, shopping centers, industrial areas, and recre-
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ational facilities. Some of this population growth has taken place In the areas
surrounding DOE sites.

Rocky Flats and Mound are perhaps the best examples of how facilities In once
sparsely populated rural areas have been surrounded by sprawling urbaniza-
tion. Originally built 16 miles from Denver, the Rocky Flats Plant is now on the
edge of the metropolitan area's bedroom communities. The Mound Plant is now
virtually ._urrounded by Dayton's suburban community of Mtamisburg.
Furthermore, the state has designated the ancient Indian burial mound directly
adjacent to the plant's perimeter security fence as a state memorial, thus draw-
ing tourists close to the plant. To a lesser degree, the present day community
adjacent to LLNL Is another example of population migration to what was once
a relatively isolated area 50 mlies from San Francisco.

This growing public proximity will likely increase pressure over time for even
more rigorous environment, safety and health standards than exist today. DOE
must plan for the inevitability of more stringent ES&H requirements and try to
avoid the introduction of yet another compliance crisis such as the Complex
now faces.

1.3.5 Difficulty in Meeting Modern Threats, Standards, and
Requirements for Safeguards and Security

Most DOE facilities were originallyconstructed with safeguards and security
systemsthat cannot assure protectionagainstcurrent threats and do not incor-
porate modernsystemsand technology. To mitigate this problem, DOE under-
took an expensiveand difficultprogramto incorporatemore effectiveprotection
systems. In somecases, vulnerabilitieswere addressed by temporarysystems.
In other cases, DOE incorporatedpermanent,effective,and efficientupgrades.
The long-termfocus will be on developingsystemsto protect againstpotential
insider-threatsand measures to cope with sophisticated terroristsseeking nu-
clear materials or weapons.
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CHAPTER 2

THE COMPLEX RECONFIGURATION STUDY:
AN OVERVIEW

This chapter presents an overview of the major aspects of the
Nuclear Weapons Complex Reconflguration Study (Reconflguration
Study). Included are descriptions of the assumptions, planning
considerations, and options developed by the Complex
Reconfiguration Committee (CRC) _In conducting the study; the two
major components of Complex reconflguratlon; and the activities
supporting each of those components. While these topics are
treated in more detail In later chapters, this chapter provides a
framework indicating their roles within the overall reconfiguratlon
effort.

2.1 THE STUDY FRAMEWORK

To start the Reconfiguration Study effort, the Complex Reconfiguration
Committeedefined the scope of the Studyand developeda set of assumptions
to serve as the basis for reconfigurationanalysisand planning. The CRC fo-
cused on six major areas: stockpile sizing criteria; environment, safety, and
health; Complex configuration; the Programmatic Environmental Impact
Statement; management structure;and capital asset management. Separate
studyteams formedfor each major area producedanalysesand recommenda-
tions based on the CRC's planningassumptions. The Study scope, the plan-
ning assumptions,and the missionof each team are discussed in Sections
2.1.1-2.1.3. The remainderof the chapter presentsan overview of the organi-
zationof thisstudyreport.

2.1.1 Study Scope

The Reconfiguration Study considers ali present and planned Nuclear
Weapons Complex (Complex) functions, facilities, and activities. The study
does notcover the followingrelatedareas for the reaE_,_nsdiscussed:

. The New ProductionReactor (NPR) prograr_. The NPR require-
ment has already been recognized and is being developed under
a separate program reporting directly to the Secretary. When
completed, the NPR(s) will become part of Complex-21.

• Facilities for the enrichment of uranium. Thes_ facilities are under
the cognizance of the Assistant Secretary for Nuclear Energy.
Under anticipated future nuclear weapons stockpile requirements,
no new enriched uranium will be needed by the weapons pro-
gram.
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• Environmental Restorationand Waste Management iEWVMM)ac-
tivities at Complex sites. These activities are covered separately
under the Office of Environmental Restoration and Waste
Management, which reports directly to the Secretary. A
Programmatic Environmental Impact Statement (PEIS), being de-
veloped under the auspices of the National Environmental Policy
Act (NEPA), will describe the Department's ER/WM program.
Specific ER/WM projects, including costs, are described in The
Environmental Restoration and Waste Management Five-Year
Plan, published annually.

Reconfiguration, as used in this study, means the creation of a smaller, less di-
verse, but more efficient Complex at the present sites, or at relocated or consol-
idated sites. This reconfigured Complex will meet requirements for production
of nuclear weapons and for protection of workers, the public, and the environ-
ment through the n=,_dleof the next century.

For purposes of the Study, the Complex is divided into three elements: Nuclear
Materi_ls Production and Manufacturing (NMP&M); Nonnuclear Manufacturing
(NNM); and Research, Developmert, and Testing (RD&T).

2.1.2 Assumptions

The CRC, comprised of senior representatives of the National Security Council,
Department of Defense (DOD), and Department of Energy (DOE), found that the
assumptions of the January i989 Nuclear Weapons Complex Modernization
Report needed revision to reflect evolving strategic requirements, trends, and
environmental considerations. The revised planning assumptions follow:

• The Complex will meet ali ES&H, safeguards and security (S&S),
and waste management laws and regulations, and ali DOE re-
quirements. In achieving this:

•o Flexibility to respond to future laws, regulations, and require-
ments must be built into the Complex;

o° The technical competence of the national laboratories will be
utilized;

°° The Complex will pursue minimization or, where possible,
elimination of carcinogens in weapons and materials manufac-
ture; and

•° The Complex will pursue the total recycle of effluents.

• Nuclear deterrence will remain a prime component of national se-
curity.
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• The Complex will respond to DOD requirements authorized by the
President. '

• The Complex relies on high technology that must be continually
emphasized. The Complex will provide for human as well as
technical resources.

• The existing Complex is aging, fragile, and subject to shutdown.

• Reconfiguration will be sequenced and prioritized within fiscal
constraints and a sound business strategy.

• The Complex must becon/e more efficient in its overall operation.

• The Complex must recognize the impact of the social and political
environment in which it operates.

• The Complex must ensure that acceptable treatment/disposal
plans and processes exist for ali wastes from weapons activities.

• The stockpile must be upgraded to meet changing threats and en-
hance the safety and operational characteristics of weapons. The

. workload will consider continued incorporation of weapon safety
features.

• The Complex will be responsive to arms control treaties.
Reconfiguration will plan for:

•. On-site inspection,

•• Build-down of the stockpile, and

•. Continuous support to our allies under existing defense
agreements.

These assumptions became the foundation for the work of six study teams that
assisted the CRC in developing the data and performing the analyses for this
study.

2.1.3 The Study Teams

The study teams, designated Teams A through F, were composed of DOE and
contractor personnel representing ali functional areas of Complex operation
and levels of management, beginning with the sites and extending through field
offices to DOE headquarters. The Complex Reconfiguration Task Force, under
the CRC, coordinated the efforts 01the study teams. The Complex Reconfigur-
ation Study is primarily based on the work of these teams.
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In order to focus the reconfiguration review, the study teams were organized
and chartered in six functional areas as summarized below.

2.1.3.1 StockpileSizina Criteria (Team A_

The CRC selected four stockpile cases for analyzing the impact of stockpile
characteristicson Complexconfiguration.These caseswere definedinterms of
stockpilesize, mix of strategicanal tactical weapons, the annual build and re-
tirement rates, the rate of new weapon starts, and the amount of tritium and
special nuclear materials required. The cases were sufficientlydifferent to
bracketthe rangeof stockpilescenariosthat may reasonablybe expected inthe
future.

Stockpile cases considered could result from arms control agreements or
changing threats to our national security. However, it should be emphasized
that the particular cases chosen for this study are not intended to predict the
terms of specific arms control treaties or force structure configurations, but rather
to provide a reasonable range of cases against which to analyze the effects of
stockpile characteristics on Complex configuration.

2.1.3.2 Environment.Safety.and Health (Team B_

The Environment, Safety, and Health (ES&H) Team concentrated on develop-
ment of a reasonable set of assumptions to anticipate new or modified environ-
ment, safety, and health laws, rules, or regulations that may significantly affect
the cost, design, or location of the modernized Complex. The team used its best
judgment to analyze relevant factors such as radiation exposure limits, contam-
ination control limits, safety analysis requirements, acid rain legislation, use and
control of carcinogens, fire protection, Occupational Safety and Health
Administration (OSHA) standards, seismic criteria, criticality safety measures,
waste category definition, and hazardous waste requirements.

2.1.3.3 ComDlexConfiguration(Team C_

The Complex Configuration Team developed specific, long-term options for re-
configuration of the Complex, including major relocations and closeouts. The
team based its efforts on the study assumptions and on the conclusions of the
Stockpile Sizing Criteria and ES&H teams. The team examined technical is-
sues, cost, and schedules of the major projects required to complete each op-
tion developed. The team also identified key areas where mission execution
requires duplicate capabilities. Innovative concepts for fostering beneficial
technology transfer and privatization of nonnuclear manufacturing were also
pursued.
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2.1.3.4 P.roarammaticEnvironmentalImoact Statement(Team D,_

The ProgrammaticEnvironmentalImpact Statement (PEIS) Team developed a
NationalEnvironmentalPolicyAct (NEPA) strategyfor reconfiguration,including
investigationof the scope and appropriate content of a ReconfigurationPEIS
and subordinate site- and facility-specific Environmental Impact Statements
(El$s). This effortwas coordinatedwith other Departmentalprojectsand activi-
ties that involve EIS preparationspertinentto modernizationto avoid potential
duplicationsand futureconflicts.

2.1.3.5 Manaaement Structure(Team Elv

The Management Structure Team focused its main effort on developing a
methodology to institutionalize modernization in DOE, includingdeveloping
processesto improvemanagement,efficiency,and operationsof the reconfigu-
ration effort. The major recommendationsfocused on the development of a
strategicplanningsystem and its integrationwith program (five-year) planning
and budgeting processes.

2.1.3.6 C,di_L_sset Manag_mept (Team F)

This team developed a site-by-site tife cycle plan for the management of
Defense Programs (DP) facilities, infrastructure,and capital equipment. Life
Cycle Plans (LCP) schedule key actions such as major inspectionsand ade-
quacy reviews, major overhaulsor upgrades, and replacement at end-of-life.
The plansalso incorporateprovisionsfor adequate maintenanceto ensure effi-
cient operation. This Capital Asset Management Process (CAMP) is vital to
keeping the current Complex operatingthrough transitionto the reconfigured
Complex (called Complex-21) and for proper stewardshipof the reconfigured
Complex.

The contributions of each of the above teams are integrated in this report's dis-
cussion of Complex conditions, the vision of the future, and recommended ac..
tions to achieve that vision.

2.1.4 Organization of the Study Report

The ReconfigurationStudy is organizedtoward achievingtwo major objectives:
realizing Complex-21 and keeping the current Complex operational until
Complex-21 is online.

The report starts with a description of the various options considered for
Complex-21. This is summarizedin Section 2.2 and detailed in Chapter 3 un-
der the title "Complex-21: A Vision of the Future."
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Next, the report discusses the activities needed to support ali aspects of devel-
oping Complex-21. This is summarized in Section 2.3 and detailed in Chapter
4 under the title "Setting a Course Toward the Future Vision: Activities Support-
ing Development of Complex-21."

The report then shifts to discussing how to keep the Complex operational during
the transition to Complex-21. This includes both suggestions for improved
management of the Complex and an outline of the activities needed to meet the
defense mission and to reach and maintain compliance with applicable federal,
state, and local laws, regulations, and orders. This is summarized in Section
2.4, entitled "Activities Supporting Ongoing Complex Operation." lt is detailed in
Chapter 5, "Improved Management of the Complex," and Chapter 6, "Transition
Activities: Maintaining and Sustaining Required Facilities Until Complex-21 Is
Operational."

Finally, the study presents estimated costs associated with reconfiguration.
These costs are summarized in Section 2.6 and detailed in Section 3.7.

2.2 COMPLEX-21" A VISION OF THE FUTURE

in view of the realitiesof the emerging internationalsecurity environment,it is
clear that requirementsfor the number and types of nuclear weapons willde-
crease from currentstockpilelevels, lt is also clear that further, unpredictable
changes are likely. The reconfiguredNuclear Weapons Complex that will be
required to provide the flexibilityto respondto these events and subsequent
changes is designatedComplex-21.

Complex-21 will be smaller, less diverse, and less expensive to operate than
the Complex of today. The goal is to safely and reliablysupportwhatever nu-
clear deterrent stockpile objectives are set by the President and funded by
Congresswithfewer and smaller individualproductionsites. Considerationwill
be given to locating several nuclear material productionactivities at a single
site. Productionof nonnuclearmaterialswill be transferredto the privatesector
to the maximum extent consistent with minimizingthe costs associated with
weapons productionand maintaining the weapons stockpile. The thrusts to
downsize,consolidate,and pfivatize, however,must be balancedwith a levelof
prudent redundancy in selected key capabilitieswhich, if lost, would cause
significantand rapiddegradationof overallComplexeffectiveness.

Complex-21 will employ modular constructionfor flexibility in making capacity
adjustments. The numberand size of waste streamswillbe keptto a minimum.
lt will be constructedto complywith ali applicablefederal, state, and local laws,
regulations,and orders.

The majorityof the work in makingthe transitionto Complex-21 willbegin after
a Record of Decision,developedwithinthe NEPA process,is issuedearly in FY
1994. Following this decision on the future of the Complex, elements of
Complex-21 willbe broughtonline as rapidlyas technical, legal, regulatory,and
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resource issues permit. Complex-21 should be fully operational early in the
21st Century and will sustain the nation'snuclear deterrent until the middleof
that century. To begin tile steps of defining, designing,and deciding on the
configurationof Complex-21,this report identifiesplanningconsiderations,con-
figurationoptions,and activities necessary to support the development of the
Complexthroughthe FY 1994 decision.

2.2.1 Planning ConsideratiOns

lt is important to identify relevant planning considerationsduring the early
stages of the process in=orderto define the size and nature of facilitiesto be
constructedand assess the effect of these facilitieson the environment. The
Complex Reconfiguration Study (CRS) presents three major categories of
planning considerations: Complex sizing (workload), ES&H laws or regula-
tions, and emergingtechnologiesthat could have a significantimpact upon de-
sign requirementsand costs. These categories are discussedin Chapter3 of
this report.

2,2.2 Reconfiguretlon Options

The CRS focuses on two alternativesfor the Nuclear Weapons Complex, the
"No Action" alternative and the "Reconfiguration"alternative. Under the No
Action alternative, only those projects required for compliance with federal,
state, and local laws, regulations, and orders and those projects needed to
accomplish the Department's defense missionwill be pursued. Repairing or
replacing facilities would be considered through the Capital Assets
ManagementProcess(CAMP) (see Sections 4,3.4 and 5.2). Additionalprojects
to address facilitydeteriorationor technicalobsolescencewouldcontinueto be
considered over time on a case-by-case basis. A privatization initiative is
discussed briefly in Section 2.3.4 and in greater detail in Sections 3.6.6 and
3.6.7. This initiativeto increasethe outsourcingof nonnuclearcomponentswill
continue under both the No Action alternative and the Reconfiguration
alternative. The outsourcingdecision, however,will be consistentwith NEPA
requirements.

The Reconfiguration alternative includes two options for Complex-21. While
variations of these or perhaps entirely new options might be developed during
the completion of required studies of environmental and other impacts, the two
options are representative of the reasonable range of options that should be
considered.

For the Nuclear Materials Production and Manufacturing (NMP&M) element of
the Complex, these two options are:
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• ConfiauratiorlA: D0wnsizina and Modernizina in Piace. Upgrade, re-
place, and/or consolidatecurrentfacil!tlesat their currentsites, using ex-
istingsupportfacilitiesand infrastructureas muchas possible. As an ex-
ceptionto the existingsite theme, the functionsof the Rocky Flats Plant
(RFP) would be relocated:NMP&M functions would be relocatedto an-
other site and nonnuclear functions would be transferred or privatized.
The current facilitiesat RFP wouldthen be transferredto the Office of
EnvironmentalRestorationand Waste Management for appropriate ac-
tion. Other parts of the NMP&M elementwouldbe downsizedwith minor
consolidationsand closeouts as missionschange.

• Confiauration B: MaximumConsolidation.Relocate RFP and at least one
other-NMP&M facility to a commonlocation. The Pantex Plant and the
Oak RidgeY-12 Plantare candidatesfor collocationwith the Rocky Flats
functions,either singlyor together. Functionsof relocatedplantswould
be handled as described for RFP in Configuration A. The probable
outcome of this optionwould be an integrated site whichcould consoli-
date muchof the NMP&M elementat a singlesite. Other activitieswould
be consolidatedand closed out as dictated by changing missionsand
requirements.

! I I

For the nonnuclear manufacturing (NNM) element of the Complex,
Configuration Option A would upgrade and/or replace existing facilities at their
present sites. Privatization would be vigorously pursued to reduce costs and
the number of nonnuclear components made in government-owned plants,
Under Option B, maximum privatization and consolidation would result in the
greatest possible reduction in the number of dedicated nonnuclear sites,
leaving no more than one dedicated nonnuclear manufacturing site for those
products and subassembly activities that could not be placed in the private
sector. This remaining plant would be downsized and modernized. For the
NNM element, Option B is the Secretary's preferred option.

While additional study is needed to determine the extent to which outsourcing
from the NNM element is possible, two management concepts could be used:
Manufacturing Development Centers (MDC) and Manufacturing Development
Engineering (MDE). The former retains some of the current functions of the
government-owned, contractor-operated (GOCO) plants while the latter concept
would essentially eliminate the role of the GOCO plants in design and manufac-
turing engineering for the outsourced components. The IViDEconcept implies a
greater laboratory role in the oversight of production.

The preferred method for Reconfiguration of the NNM element would involve six
phases. Some phases can be pursued in parallel.
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• Phase 1 continues analysis of the nonnuclear manufacturing ac-
tivities to identify those that are suited for privatization and to
identify the appropriate management concept, MDC or MDE, for
the privatized activities.

° Phas_ 2 is the selection of a single GOCO site for consolidation of
unprivatized nonnuclear production.

° Phase 3 involves development of implementation plans for trans-
ferring the privatiz_d activities and the consolidation of remaining
operations at a single site.

• Phase 4 implements the privatization actions planned in Phase 3.

° Phase 5 consolidates MDC activities at the selected single non-
nuclear GOCO site.

° Phase 6 is continuing operation with the new management con-
cepts, including no more than one GOCO nonnuclear site.

For the RD&T element of the Compiex, Options A and B are the same. The size
and capabilities of the RD&T element must reflect a weapons progr_,,_lthat is
changing in light of ongoing arms control efforts and potential changes in
United States military strategy. A Weapons RD&T Consolidation Panel has
been formed to consider options for reducing RD&T expenditure while retaining
essential functions required to support the Nation's deterrent strategy. In par-
ticular, this panel will examine existing duplication of facilities and resources
within the laboratory system and propose creating Centers of Excellence to op-
erate shared resources for ali users. This effort may reduce RD&T operating
costs and should eliminate the need for future construction of duplicative facili-
ties.

Ali Complex configuration options and related initiatives will also be subject to a
weapons design standardization effort that will seek to minimize capital invest-
ment and operating costs by minimizing the number of different technologies,
parts, and processes used in manufacturing the future family of stockpile
weapons.

To properly address ali these variables, the activities supporting development of
Complex-21 during the next few years will be heavily oriented toward design
and analysis of alternative courses of action.

The Complex-21 configuration options and related activities are detailed in
Chapter 3.
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2.3 SETTING A COURSE TOWARD "THE FUTURE VISION:
ACTIVITIES SUPPORTING DEVELOPMENT
OF COMPLEX-21

This report is only tl',e beginning of an initiative to restructure the Complex to
meet future defense needs. More than two decades will be required before
Complex-21 becomes fully operational. Dedicated management is needed to
provide leadership and oversightof the varied and complicatedactivitiesnec-
essary to guide the developmentof Complex-21 to ensurethat the reconfigured
Complex fills the Nation's needs, at the lowest possible overall cost. Advanced
technologies must be made available and should be developed, demonstrated,
and integrated into new plant and process designs. The CRC concludes that a
Reconfiguration Project Office (RPO) is needed to provide continuity and
orchestration of ali activities leading to full operation of Complex-21. Several
panels should also be employed to assist the RPO. The RPO and associated
panels are described in subsequent sections.

2.3.1 Reconfiguration Project Office

The RPO is envisioned as the central line management organization in head-
quarters responsible for planning, coordinating, and executing ali activities
necessary to realize Complex-21. The RPO Director reports to the Assistant
Secretary for Defense Programs (ASDP). The RPO will oversee coordination
and implementation of activities related to the designs, decisions, authoriza-
tions, and funding of Complex-21. Affected line managers will be kept informed
and involved, but must be allowed to concentrate their efforts on implementing
the transition activities needed to keep the Complex operational until Complex-
21 comes online. Cognizant line management will assume responsibility for
Complex-21 facilities once they are online.

The major initial activities for which the RPO will be responsible include devel-
oping the Programmatic Environmental Impact Statement (PEIS) to comply with
NEPA; developing detailed reconfiguration optionsand appropriate design cri-
teria for use in preliminary conceptual design reports; and contracting with an
Architecture and Engineering (A&E) firm to develop more detaiied preliminary
designs and costs for these options. The RPO will also provide guidance and
oversight for the activities of the panels discussed in the paragraphs below and
will support the strategic planning process by providing input to the ASDP for
activities related to Complex-21.

2.3.2 Programmatic Environmental Impact Statement

A DOE study team developed a long-term NEPA strategy for reconfiguration of
the Nuclear Weapons Complex. The strategy has two phases: first, to prepare a
PEIS to analyze alternatives for the configuration of Complex-21; and second,
to ensure continued NEPA compliance by using the PEIS as a basis for later
project-specific and site-wide reviews. Preparation of the PEIS will begin im-
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mediately; and is expected to take about 3 years. The Secretary will then issue
a Record of Decision (ROD) to document his selection of the final configuration
of Complex-21. The ROD is expected in early FY 1994. ]he ROD will describe
the environmental considerations (including a discussion of alternatives ad-
dressed) and other factors- costs, engineering constraints, and national secur-
ity requirements - that bear on the decision and explain the rationale for the
course of action selected. The PEIS will also serve as the basis for other RODs
concerning transition activities, if necessary.

2.3,3 Site Evaluation Panel

The Site EvaluationPanel (SEP), composedof DOE employees fromacrossthe
Complex, is developingevaluation criteria and identifyingsuitable candidate
_ites for the relocation of Complex facilities. These sites will be referred to the
RPO for investigation and analysis in the PEIS.

2.3.4 Prlvatization Planning Panel

The PrivatizationPlanningPanel (PPP)is pursuingan initiativeto controlcosts
of modernizing and operatlngthe Complex by developinga plan to outsource
or privatize the productionof a greater proportionof nonnuclear components.
The PPP is developingoptions,includingplans for closingas many nonnuclear
manufacturingsitesas possible,wi_hthe goal of havingno more than one dedi-
cated nonnuclearmanufacturingsite in Complex-21.

2.3.5 Weapons Design Standardization Panel

Over the years, the Complex has tended to develop "custom" parts for many nu-
clear weapon components. While this practice maximized military effectiveness
and minimized the sensitivity to common failures, it also resulted in higher de-
velopment costs, production inefficiencies, and higher costs for support and
surveillance. As a result, some production facilities have low utilization rates
and some expensive capabilities are infrequently or irregularly used. The
Weapons Design Standardization Panel (WDSP) has been formed to deter-
mine what degree and types of cost-reducing standardization in weapons de-
sign, specification, and technologies are feasible and what trade-offs in
weapons performance or characteristics will result.

2.3.6 Technology Assessment and Selection Panel

The selectionof technologyto be incorporatedin Complex-21 willbe one of the
most important factors affecting the performance of the new Complex.
Therefore, this selection must be accomplished with the assistance of the most
skilled and forward-locking scientific, engineering, and m&f_agement talent
available to Defense Programs. The selection process will incorporate several
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intel'im stages in orderto provide key Inputsto the ongoing planningand design
of Complex-21. The TechnologyAssessment and SelectionPanel (TASP) has
been formed to ensure that the technologle,_and processesused in Complex-
21 representthe best balance achievableamong cost, performance,risk, and
schedule. This Is expectedto enhance the performanceof Complex-21by:

• Choos!ngtechnologiesthat are sufficiently mature and that meet
operational reliability, maintainability, and availability require-
ments;

o Selecting promisingemerging technologiesand developingthem
to the levelof maturitythat warrantsapplicationin Complex-21;

, MinimizingComplex modernizationcosts through specifyingtech-
nologiesthat maximize the flexibilityof Complex-21and reduce its
physicalsize and Infrastructurerequirements;and

• Selecting technologiesthat minimize the number and volume of
waste streams, minimize use while maximizing containment of
hazardous materials, and minimizeexposureof workersto radia-
tion and hazardousenvironments.

2.3.7 Weapons Research, Development, and Testing
Consolidation Panel

The weapons research, development, and testing (RD&T) element of the
Complex constitutesan Importantpart of Defense Programs(DP) capital assets
and consumes a significant portion of the total DP budget. Accordingly,the
CRC concludedthat a panel shouldbe establishedto improve DP's economy
and efficiency in this missionarea. The Weapons RD&T ConsolidationPanel
(RCP) willexamine the missions, facilities,and operationsof the RD&T element
and recommend changes which will help DOE satisfy essential requirements
while reducingthe costs to operate and modernize the RD&'r element. This
examination will include delineating the RD&T activities and capabilities
essential to support the Nation's nuclear deterrent; identifying those RD&T
activitiesfor which peer review and competitionbetween the laboratoriesare
needed to assure the safety and performanceof the nuclearweaponsstockpile;
and specifying those instances in which peer review and competition require
duplicate facilities and capabilities rather than common resources shared by
several laboratories.

The Weapons RD&T ConsolidationPanel will also examine optionsto reduce
the future costsof laboratory facilitiesneeded to support the weapons RD&T
mission. The panelwill recommendthe consolidationof weaponsRD&T actM-
ties into specific laboratoriesand facilitieswhenever this can be accomplished
without jeopardizing national security.

36



i . i =

A full discussion of the RPO, the PEIS process, the A&E contract, and the five I
reconfiguration panels is included in Chapter 4.

= = iii = =1 i i = i ,

2.4 ACTIVITIES SUPPORTING ONGOING COMPLEX
OPERATION

In addition to efforts dedicated to developing Complex-21, other activities are
required to maintain current facilities in a safe, reliable operating condition until
Complex-21 is operational. Because of the generally _oor condition and obso-
lescence of the current Complex, investments will be needed to sustain these
facilities until Complex-21 is fully operational. There are two components to this
effort: transition activities and improving the management of the Complex.

2.4.1 Transition Activities

TransitionActivitiesInclude ali projectsnecessaryto maintainand upgradeex-
isting facilitiesto ensure the department's defense related missioncan be ac-
complishedduring the transitionto Complex-21. Resources expended in this
effort willbe minimized. Eight majorareas are addressed:

• Improving safety and health performance, Including full compli-
ance with ali laws and regulations;

• Restoring disrupted operations and assuring their future continuity;

• Addressing environmental corrective actions, restoration, and
waste management problems;

• Accommodating increased weapons retirements as the stockpile
is downsized;

• Improving safeguards and security for facilities and nuclear mate-
rial;

• Planning and budgeting for sustained Complex capabilities;

• Upgrading infrastructure which must last until Complex-21 is op-
erational or which might transition into Complex-21; and

• Raising the importance and visibility of maintenance.

Several near-tern, major projects are needed to sustain Complex operations.
These include the restoration of tritium production, implementation of a transi-
tion tritium strategy to satisfy weapons stockpile needs, and implementation of a
strategy for plutonium processing and plutonium research and development
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during transition. The plutonium strategy provides options to support Complex-
21 technical development and to allow curtailment of plutonium operations at
RFP. These projects are not considered to be part of Complex-21, because they
resolve well-documented, Immediate needs that must be addressed regardless
of decisions related to Complex-21.

2.4.2 Improved Management of the Complex

A major shortcoming noted by the CRC is the current_lack of an integrated
planning, budgeting and management process to help line managers relate
current and projected conditions of capital assets to future mission requirements
and funding streams. This, coupled with shortcomings in DOE maintenance
practices, resulted in a situation in which line managers were reacting to prob-
lems in mission performance and regulatory compliance rather than planning
for the orderly and cost_effective upgrade or replacement of facilities over the
longer term. To remedy this, the CRC proposes the revision and integration of
planning and budgeting processes, establishment of a Capital Assets
Management Process (CAMP), and organizational changes to improve system-
wide coordination.

2.4.2.1 Plannina and Budaetina Processes

The most significant recommendation to improve planning is to institute a
strategic planning process, instilling a long-range view of DP missions, future
usefulness of specific kinds of facilities, and the cost-effectiveness of alternative
applications of limited resources, l'he resulting Strategic Plan and its imple-
menting guidance would be the foundation for an annually updated Five-Year
Program Plan defining, justifying, and prioritizing specific projects and funding
requirements across the Complex to support the development of the DP budget.
An important tool to support this integrated planning and budgeting process is
the Capital Asset Management Process (CAMP).

2.4.2.2 CaDitalAssetManagementProcess

CAMP is an initiative to help ensure that the Complex's capital assets are
maintained in a safer, more reliable, and more available state. CAMP has been
implemented as a management tool within DP and is applicable regardless of
future Complex configuration decisions. In the course of this study, an interim
version of CAMP was developed and used to help generate the first Reconfig-
uration Five-Year Plan.

The interim CAMP consisted of a 20-year Life Cycle Plan for each "functional
unit,"2 a Maintenance Plan for each site, and an electronic data base for storing

2 A separable,identifiablegrouping,atasinglesite,oflogically-relatedassetsthatareessential
for_ccomplishingasitemissionorarequirementof theComplex.SeeChapter5formoredetails.
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and processing planning and budgeting Information about each functional unit
of the Complex. The full scale CAMP will include a periodic Condition
Assessment Survey (CAS) of ali capital assets to evaluate their condition in ac-
cordance with a comprehensive and consistent set of inspection and evaluation
standards. Full implementation of CAMP (with CAS) will require about three
years.

CAS, in conjunction with a revised and standardized Maintenance Order, will
ensure that capital assets are maintained to common standards throughout the
Complex and establish a uniform method for determining serviceability and
need for replacement. Using the information that will be generated by CAS and
stored in an electronic data base, the ultimate CAMP will support detailed anal-
yses of capital asset related funding requirements including maintenance, pro-
ject development, line item construction, and other capital costs. These analy-
ses, Initiated by CAMP data calls, will be prepared annually by the site contrac-
tors, and, once approved by line management, will be the basis of the annual
Reconfiguration Five-Year Plan and the DP Internal Review Budget submission.

2.4.2.3 Organizing for System-WideCoordination i

Implementation of the recommended changes to the planning and budgeting
processes and institutionalization of CAMP will require organizatiolial changes.
New organizational elements to be created at DP Headquarters include a se-
nior level Defense Programs Management Board (DPMB), headed by the
Assistant Secretary for Defense Programs (ASDP), to oversee and implement
the Strategic Plan and the Program (Five-Year) Plan, a Defense Programs Field
Council to advise the DPMB, a Strategic Integration Group to provide full-time
staff support to the DPMB, and Strategic Planning Groups (within the offices of
DP Deputy Assistant Secretaries) to integrate strategic and program planning
actions into program management functions. This organization is shown in
Figure 2.1.

Initiatives for improved management of the Complex are detailed in Chapter 5.
Transition activities supporting ongoing Complex operation are detailed in
Chapter 6.

2.5 Funding Categories

This study covers a wide range of activities which, if implemented, will require
funding from several sources. For clarity, these funding requirements can be
divided into four categories. The following paragraphs describe these cate-
gories, together with the expected method of identifying specific annual budgetneeds:
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Figure 2.1.-Organization of the Defense Programs Management
Board.

• Funds for capital and non-capital activities reuuired to reconfioure
the ComDlex_ These activities are summarized in Section 2.2 and
discussed in detail in Chapter 3 of this study report. As specific
decisions are made concerning reconfiguration, time resources re-
quired will be incorporatad into the Reconfiguration Five-Year
Plan and attendant budget submissions.

• Operational funds and oersonnel required tO improve manage-
ment o_f_he Complex and to provide oversight and technical ad-
¥ice Concerning reconfiguration. These activities are summarized
in Sections 2.3 and 2.4 and described in detail in Chapters 4 and
5 of this study. Specific resource requests will be made through
normal budget submissions.

• CaDi_a! activ_ities funds required during the transition period to
m_intain th_ _xisting Complex. These activitios are summarized
in Section 2.4 and discussed in more detail in Chapter 6. lt should
be noted that for the "Downsizing and Modernization in Piace" re-
configuration option, these funds also help tc_provide and prg-
serve much of the infrastructure and support structure required for
Complex-21. Detailed discussions and funding profiles are in-
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cluded in the Reconfiguration Five-Year Plan, which servesa_ the
basis for specific budget submissions.

• Ali other capital activityalld ma,intenance funds reauired by the
Comolex as Dart of the Comolex's imoroved manaaement orac-

The methodology to include these funds is summarized in
Section 2.4 and discussed in detail in Chapter 5. Specific re-
sources required are part of the Reconfiguration Five-Year Plan
and attendant budget submissions.

2.6 RECONFIGURATION COST ESTIMATES

2.6.1 Cost Estimates for NMP&M

The estimated costs to reconfigure the Complex are shown in Tables 2.1
through 2.3 and Figure 2.2 that follow.

Tables 2.1 and 2.2 consist of capital costs for reconfiguration Options A and B,
respectively. For Option A (Reconfiguration in place), a significant amount of
the existing infrastructure can be used and costs are, therefore, significantly
lower than for Option B (Maximum Consolidation). Costs are displayed by
stockpile cases, with Case IV being the lowest case. Costs assume a modular
construction approach which sizes buildings and equipment to meet each
stockpile case. Cost estimates have an accuracy of plus or minus 50 percent.

Table 2.3 displays the non-capital costs considered. These also have an accu-
racy of plus or minus 50 percent. The combination of capital and non-capital
costs is Total Project Cost (TPC). Figure 2.2 graphically displays TPC. A de-
tailed presentation of TPC is in Section 3.7. Because of the large uncertainties
involved in Decontaminating and Decommissioning (D&D) and environmental
remediation, these costs a:e not included here, but are discussed, along with
rough estimates of their magnitude, in Section 3.8.

2.6.2 Cost Estimates for NNM and RD&T

There are no major, costly reconfiguration items in the NNM and RD&T ele-
ments. For NNM, reconfiguration means downsizing, consolidating, and priva-
tizing. The expenses incurred are not expected to be significantly greater than
those required to run the NNM element today. Some modest transition costs
may result from the analysis conducted by the Privatization Planning Panel. For
RD&T, reconfiguration means consolidation of facilities into common user
Centers of Excellence. This is expected to reduce, not increase, costs and,
therefore, should not exceed the funds needed to run the RD&T element today.
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StockpileCases

(Appma_1) I II III Iv

RFP 2.9 2.6 2.4 2.2
Y-12 2.9 2.5 1.8 1.6
Pantex 0.5 0.5 0.4 0.4
Total 6.3 5.6 4.6 4.2

Table 2.1.-Capital Costs (FY 1992 $B) by Site for
Reconfi0uratlon Option A.

i i i ..

Stockpile Cases
gP.ZJ.O.B_B
(Approach1) I II III IV

RFP 2.9 2.6 2.4 2.2
Y-12 5.3 4.8 4.0 3.6
Pantex 2.9 2.7 2.4 2.2
Total 11.1 10.1 8.8 8.0

i i _ i

Table 2.2.-Capital Costs (FY 1992 $B) by Site For
Reconfiguratlon Option B.

Costs in FY 1992 SB

OPTIONA i_i_i_i_:ii_iii_Q[_li_!i_:ii _:
(Relocate RFP Only) Startup/ i i__

Switchover :i :_!i _!,ilil!iOOSt_i!ilili!!i!!ii!!ili:i!!!i!lll,i

Pantex i N/A iii 'i'_ NIA '" !_. _
RFP 0_4 1.0

Total i i i i _i_0i7ii_!iii_iiilzi_ii 1.8 ii_!:_iii_iii!215_i!_i_!iii_i_i_ii!iiii_i_iii

Costs in FY 1992 SB

OPTIONB

(Relocate Ali 3 Sites) Startup/
Switchover

Pantex 0.5 !i i :_i016::_.::iii_

Total 3.0

Table 2.3.-Non-Capital Reconfiguration Costs by Site.
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StockpileCase
24_ I II III IV

Capital I 11.1 10.1 8.8 8.0

m 20- Non-ca,dudl 4.1 4.1 4.1 4.1TomlC,os_ 15.2 14.2 12.9 12.1i i i i
t_d

Capital&Non-OapitalCosts($B)
_. 16--_ OptionB: Consotida_RFP, Y-12,LI.

_ _ StockpileCaset"L _

_ptJonA: RelocateRFP Non.Caplud 2.5 2.5 2.5
Only TotalCosts 8.8 8.1 7.1 6.74--

Capital&Non-CapiudCosts($B)

111 ii i i

I i I
CaseI CaseII CaseIII CaseIV

Highest ---=....................,,, Slod_le _ Lowest--" -- Gases

i i

Figure 2.2.-Total Project Costs for Reconfiguration of RFP, Y-12,
and Pantex.
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CHAPTER 3

COMPLEX-21: A VISION OF THE FUTURE

This chapter discusses the analyses and recommendations result.
ing from the work of the Complex Sizing, ES&H, and Complex
Configuration Teams (Teams A, B, and C). Complex sizing consid.
eratlons, especially stockpile size and composition, drive mission
workload and are presented first. ES&tr planning considerations
affect the designs, locations, and costs of future facilities and are
discussed In the context of trends toward future standards that
should be considered in designs of Complex-21 facilities.
Following ES&H considerations Is a list of emerging technologies
that could significantly Improve efficlencles and lower costs of
Complex-21 facilities. With these planning considerations In mind,
the reader is Introduced to the philosophy of operation for
Complex.21 and the configuration options to be analyzed. The
chapter concludes with a presentation of some preliminary cost es.
timates for the reconflguration options and a discussion of the pro-
cess for selecting the best configuration alternative.

3.1 FACTORS INFLUENCING THE COMPLEX
CONFIGURATION

This Sectionoutlinesthe major considerationsthat were used in developingthe
Complex-21 configurationoptions. These considerationsinclude (1) Complex
sizing elements (workload requirements); (2) environment,safety, end health
planningconsiderations;(3) a revisedphilosophyof operations;and (4) impacts
of emergingtechnologies.

Ali options regardingreconfigurationof the Nuclear Weapons Complex are to
be considered as preliminary, pending completionof adequate review under
the NationalEnvironmentPolicyAct (NEPA) of 1969. The optionsdiscussedin
this report may be revised in determiningthe alternativesto be considered in
DOE's NEPA review. Further, optionsdiscussedin the NEPA review of recon-
figurationalternativeswill not necessarily be limited to those included in this re-
port. However, ali optionsultimatelyconsideredwill have been addressedfirst
in the PEIS.

3.2 ELEMENTS FOR SIZING NUCLEAR WEAPONS
PRODUCTION CAPACITY

One of the fundamentalissues affectingthe design of Complex-21 is a future
workloadthat willbe markedlyreduced from current levels. Any analysisof fu-
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ture stockpile requirements and annual weapons production, modification,
testing, and retirement rates must consider the significant volatility and uncer-
tainty of world events. To limit the elements of national risk and the time re-
quired to respond to unforeseen developments, the Complex must be designed
with a certain degree of flexibility in production capacity. Several nuclear
weapons stockpile requirement scenarios were developed as a basis for deter-
mining materials production and manufacturing capacity. These scenarios are
intended to bound the reasonable range of possibilities for planning purposes.
Elements used to develop Complex capability and capacity requirements in-
clude:

• Total number of warheads in the stockpile;

• Number of different weapons types/systems;

• Annual production and retirement rates;

• Annual start rates for new systems and stockpile improvement
programs;

• Total nuclear materials inventory requirements and related pro-
duction/processing rat,_s;and

• The material reserves needed to ensure continuity of operations
and the need for duplicative facilities or contingent capabilities.

The ultimate stockpile size that must be supported by the Complex is a function
of many external variables such as changes in future threat conditions, budget
constraints, and arms control agreements. However, each of the stockpile
cases considered in this study involves considerably smaller requirements than
those projected in the January 1989 Modernization Report.

One of the major cha31engesin developing and evaluating reconfiguration op-
tions is the sizing of facilities to meet production requirements 10 to 20 years
into the future. A modular approach to sizing facilities may simplify the sizing
problem and mitigate the risks associated with political, military, economic, and
technological uncertainties. This concept involves designing production mod-
ules for relatively small capacities and building only as many modules as
needed to accommodate production requirements.

Ideally, an extra module would be built as a "standby" module that would allow
facility upgrading without impacting production or that could be used as a re-
search and development facility for technological advancement. Experience
has shown that in the current NMP&M configuration, it is very difficult to sys-
tematically and efficiently introduce new technology because of the limited time
that existing one-of-a-kind facilities can be taken out of their production role for
either research and development or upgrading.
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In s(_mecases, the modular concept would also allow the replacement of one
relatively small unit (module) at a time without having to replace the Complex's
entire production capability at once, as is the case today. Consequently, this
study used the modular concept to estimate the variation in costs corresponding
to the stockpile cases considered.

3.2.1 Stockpile Cases

Four caseswere definedto representreasonableboundsto the parametersde-
scribed above and to permit sensitivityanalysis of the variouslevels and rates
of p oductionon Complexconfiguration. In developingthesecases, considera-
tio:. was givento the impactsof arms control,emergingtechnologies,safety en-
hancements,potentialevolutionof the Soviet threat, and use of a combination
of defensiveand offensiveforcesas the nation'snucleardeterrent. In ali cases,
nuclearweapons were assumedto remain a central part of the United States
national security policy.

In each case examined, the nuclearweapons stockpilewas reduced below the
level of the FY 1990 stockpile. As shown in Figure 3.1, Stockpile Cases !
through IV were respectivelyassumedto be approximately70 percent, 50 per-
cent, 30 percentand 15 percentof the current level, lt is importantto stressthat
thesescenariosare notnecessarilya predictionfor the future,buta mechanism
to examinethe sensitivityof Complexconfigurationto externalfactors.

In addition to weapons-grade plutonium,tritium, and highlyenriched uranium,
the Complex must have available other specialized isotopesfor radiochemical
tracingof nucleartests, for dynamictesting,and for radioisotopethermoelectric
generators. These include certain is_topes of plutonium, uranium, neptunium,
americium and curium.

3.2.2 Nuclear Materials Production Sizing Elements

The studydeterminedthat, for ali stockpilecases considered,sufficient special
nuclear materials3 (SNM) existto meet ncw weaponsneeds if nuclear materials
can be expeditiouslyrecycled. However, ali cases eventually require produc-
tion oftritium,whichhas a half-lifeof only12.3 years.

In additionto SNM, the Complex must have available specialized isotopesfor
radiochemical tracing of nuclear tests and for dynamic testing. These require-
ments may affect nuclear materials production and processingcapacity re-
quirements.

DOE is planning to provide tritium by recycling tritium in retired nuclear
weapons and resuming operation of the reactors at SRS at least until proposed
New Production Reactor (NPR) capacity is available. When this capacity has

3 Plutoniumoruraniumenrichedinisotopes233or235.
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Figure 3.1.-Comparison of Stockpile Cases.

been completed, it will be included in Complex-21. However, the planning for
construction of this capacity is being conducted by the Office of New Production
Reactors. Accordingly, it has been treated separately from the present study.
The Department will also maintain a tritium reserve to protect against future loss
of tritium production capability.

Since ali scenarios envisioned future weapons stockpiles smaller than that of
the present, net weaoons retirements will be a significant source of tritium for
the remaining weapons and the reserve. Not only do these scenarios provide a
near-term net return of tritium, but the smaller stockpiles require less long-term
tritium reserve and production capacity. Accordingly, the total NPR capacity re-
quirement, and the timing of construction, may require reassessment as deci-
sions are reached concerning viable stockpile cases.

The CRC concludes that the ASDP should request the Nuclear Weapons
Council to select, by the end of FY 1991, the specific sizing case(s) upon which
the Complex configuration should be based. If it is not possible to select a

5o



specificcase, a minimum numberof cases shouldbe Identifiedto carry forward
in the planning process. The case(s) selected need not necessarily be the
same as the casesdevelopedby Team A.

I

3.2.3 Research, Development, and Testing Sizing Elements

As longas nuclearweaponsremaina centralpart of the UnitedStates national
security policy, a vigorous RD&T program will be needed to maintain confi-
dence in the nuclearweaponsprogramand the deterrentstockpile. The RD&T
elementprovidesthe technologicalunderpinningof the entire nucleardeterrent.
This Includes basic and applied science and engineering. Since the sizing
scenarios ali indicatea smaller stockpile, the relationshipbetween RD&T and
the stockpilemustbe carefullyexamined. A Weapons Research, Development,
and Testing ConsolidationPanel, as described in section4.2.6, has been pro-
posedto examine this relationship.Unlesssupplantedby majornew initiatives,
a reduction in weapons related research would not only directly affect the
weapons program but also negatively impact on basic research programs
which, through technologytransfer, could help restore American competitive-
ness in internationalmarkets.

One possibilitythat couldhavemajor effectson the RD&T elementsizing is fur-
ther nucleartestingrestrictions. An Impositionof severe restrictionson nuclear
testing would significantly change the character of the RD&T element.
Restrictionsof this kindwould requireextensivecomputationaland nonnuclear
testing facilities, vigorousprograms in relatednuclear weapon theoretical, ex-
perimental, and engineeringsciences, and programsof inter-laboratorypeer
review in order to slowthe eventual decline of weapons expertise. Further
testing restrictionsand related program changes have not been included as
part of this reconfigurationstudy. This topicis coveredinthe Program Status of
Preparation for Further Limitations on Nuclear Testing, a Report to Congress
being prepared as required by Section 1436, National Defense Authorization
Actof FY 1989.

3,3 ENVIRONMENT, SAFETY, AND HEALTH PLANNING
CONSIDERATIONS

The planning of Complex-21 must incorporate many ES&H considerationsto
ensure that it will meet ali applicable laws, regulations,andDOE orders both
during and after construction. Complex-21 will take a number of years to
complete. Therefore, planning must address future ES&H considerations,as
best as they can be predicted, as well as current considerations. Current
considerationsare groupedintoeight functionalareas:

• General Planning,

° FacilitySafety,
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• RadiologicalProtection,

• EmergencyPreparedness,

° EnvlronmentProtection,

• WasteManagement,

• OccupatlonalSafetyandHealth,and

• PackaglngandTransportatlon.

A reviewofthesefunctionalareastohlghUghtpotentlalfutureconcernsresulted
IrlaseparatellstofposslbleES&H requlrementsandestlmatesofthelrImpacts
as plannlngconslderatlons.Morerestrlctlveenvlronmentalprotectlon,waste
management,and radlologlcalprotectlonlawswlllprobablyhavethegreatest
impacton futurecompllancerequlrements.Basedonthesepredlctedrequlre-
ments,threebroadcategorleshavebeenIdentlfledforfutureconslderatlon:

• Gen_._'n!Planning,

• FacllltySiting/Deslgn,and

• WasteManagement.

Thesecurrentandfutureconsiderationsdo notrepresenta comprehensivellst,
butratherarepresentedasexamplesofissueswlththepotentlalformajorIm-
pactondesign,cost,and/orschedulewhlchmustbeaddressed.

3.3.1 Scope and Applicability

ConsistentwiththeCRC Charter,the planningconsiderationsdescribedinthis
studyapplyonlyto the reconfigurationof the DP Complexthroughconstruction
of newfacilitiesor futuremodificationstoexistingfacilities.Thisreportdoesnot
set newDepartmentpolicy,standards,criteria,or requirements,nordoesit ad-
dresscomplianceofexistingfacilitieswithcurrentrequirements.In fact,much
hasbeenaccomplishedin the pasttwoyearstowardbringingexistingfacilities
intocompliancewithcurrentrequirements.

The purposeofthisstudyis notto providea comprehensivelistof requirements,
aswouldbe foundindesignbasisdocuments,butrather,to setforthimportant
considerationsfor the planningand developmentof Complex-21. As outlined
above, these considerationshave been placed into two majorcategories:
current requirementsthat deserve highlightingbecause of their potential
impactson the Complex,and new requirementsthat, in the judgmentof the
CRC,are likelytoexistinthefuture.
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Theseconslderatlonsarebased'onthebestjudgmentoftheCRG asofthedate
ofthlsreportand shouldbe applledtofutureslteselectlon,deslgn,cor_structlon,
operatlon,and decommlsslonlngofDP facllltles,The futureconslderatlons
have been IdentlfledtoensurethatComplex-21wlllbe constructedtomeet the
more strlngentES&H standardsofthefutureratherthantoday'sstandards,
whichwlillikelybe outdatedbythetlmeconstructlonIscomplete,These con-
slderatlonsshouldbe updatedand m0dlfledcontlnuouslytoprovldeplanners
wlththelatest,bestjudgmentand theflexlbllltynecessarytodeal,wlthchanglng
ES&H standardsastheComplexevolves,

3.3.2 Summary of Conslderatlons

The planning considerations applicable to new or modified facilities are out,
lined below.

3.3.2,1 EutureES&H PlaqningConsiderations

• General Planning Assumptions. Environmental issues such as
global climate change, ozone depletion, and acid rain will re-
quire the establishment of stricter requirements. In addition, the
use of carcinogens will be severely limited,

• Facility Siting/Design. Protection of groundwater will become a
key siting/design issue. No disposal facilities for hazardous or
radioactive waste will be allowed above a Class 1 aquifer. Ali
other facilities above a Class 1 aquifer will have to be designed
for zero discharge of hazardous or radioactive effluents to
groundwater. Ali facilities above Class 2 aquifers will have to be
designed or retrofitted to limit contamination to levels below
Maximum Contaminant Levels (MCLs). Additional siting restric-
tions will result from RCRA siting standards, and seismic, flood-
plain, wetland and sensitive ecosystem considerations.

• Waste Management. Interstate disposal of radioactive waste
and radioactive mixed waste could be restricted, thereby requir-
ing DOE's large waste generators to construct treatment, stor-
age, and disposal facilities on-site. Hazardous waste generators
will probably be required to maximize source reduction and pur-
sue total recycling capability.

Table 3.1 describes impacts of the future planning assumptions.

3.3.2.2 Planning Considerations Based on CurrentES&H Requirement._

° Facility Safety. Meeting safety requirements will require
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GENERALPLANNING lMPACTS/COMMENTS

1, More stringent requirements related to • New operating facilities will require best
acidrain, globalclimatechange,andozone availablecontroltechnologies.
depletionma_,be established. • Existingfacilitieswillhaveto meetemission

standardsby implementingemissioncon-
trolsor byconvertingfuelsources.

• Further restrictions on the use of chlo-
rofluorocarbons and halons are not ex-
pocted to significantlyimpact moderniza-
tion.

2. The use of carcinogenswill be strictlyIim- • New facilitieswillbe designedwiththis tar-
ited or eliminatedwherepossible, get; existingprocesses will require modifi-

cations.

FACILITYSITING/DESIGN IMPACTS/COMMENTS

1. Degradationof Class1 groundwaterwillbe • No disposalfacilities for hazardousor ra-
strictlyprohibited, dioactivewastewillbe allowedaboveClass

1 groundwater.
• Ali other facilities(e.g., productionor stor-

age/treatment facilities) above Class 1
groundwater will have to meet a zero-
degradationstandard.

• Existinghazardousor radioactivedisposal
facilitiesabove Class1 groundwaterwillbe
closed.

• Other existing facilities above Class 1
groundwater will need to be modified or
closed,as appropriate.

2. Class 2 groundwaterwill be protected to . Ali new and existing facilities, Including
Maximum Containment Levels (MCLs) disposalfacilities,above Class 2 ground-
establishedinthe Safe DrinkingWaterACt. water willhave to limitcontaminationof the

groundwater to As Low As Reasonably
Achievable(ALARA),but in ,nocase to ex-
ceed MCLs (e.g., 4 milliremannua! effec-
tive dose equivalent for radioactivecon-
taminants),

• Where existingmanmadecontaminationIn
Class 2 groundwater already exceeds
MCLs, a zero-degradation standard will
apply.

o

Table 3.1.-Summary of Future ES&H Planning Considerations.
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3. In additionto morestringentgroundwater• Sitingnewfacilitiesandtile expansionof
protectionstandardsthat willapplyto ali existingfacilitiesinareaswithadversegeo-
facilities, siting standards under the logicsettings,unstableareas, important
ResourceConservationandRecoveryAet ecologicalresources,andcomplexhydro-
(RCRA)fornewhazardoustreatment,stor., geologywill be avoidedto the degree
age, and disposalfacilitieswill be more practical,or mitigatingmeasureswillhave
stringent:RestrictionswillIncludeseismic, tobedesignedasa partoftheproposal.
floodplain,wetland,and sensitivehabitat
protectionconsiderations.

4. Acceptableradiationexposureof thepub- • Newfacilitiesandtheexpansionofexisting
licatthesiteboundaryfromroutineopera- facilitiesshouldbe sitedanddesignedto
tionsat ali DOE facilitieswillcontinueto meetthistarget.
decrease.The targetforDOEfacilities,ali
pathways,shouldbeassumedto be 1 mil-
liremeffectivedoseequivalentperyear.

5. Acceptableradiationexposureforworkers • Newand existingfacilitiesshouldbe de-
at DOEfacilitieswillcontinueto decrease, signed/retrofittedto meetthistarget.
Thetar__tforDOEfacilitiesshouldbe less
than0.5 remeffectivedoseequivalentper
year.

6. Decontaminationand decommissioning• Designof replacementandnew facilities
(D&D) requirements will need to be andmodificationsto existingfacilitieswill
specificallyIncludedindesignconsidera- requireconsiderationof D&D.
tionsforminimizingwastegeneratedand
personnelexposures.

WASTEMANAGEMENT, IMPACTS/COMMENTS

1. Interstatedisposalof radioactivewasteand , Forlargewastegenerators,DOEwill need
radioactivemixedwastewill be restricted, to site, design, and construct treatment,

storage,and disposalfacilities
• ExceptionsIncludedisposalof transuranic

wasteat theWasteIsolationPilotPlantand
disposalof HighLevelWaste(HLW)at the
proposedfederal repository.

• Intrastate tranoportationand dlsposal of
wastes at DOE facilities will not be re-
stricted.Somelatitudewill exist for small-
quantitygenerators.

2. Hazardouswaste generatorswill be re- • Newandexistingfacilitieswill haveto meet
quired to maximizesource reductionand Wasteminimizationgoals.
pursuetotal recycle. • Planningfor minimizationof ali wastefrom

decommissioningmust be consideredin
modernization.

Table 3.1.-Summary of Future ES&H Planning Considerations-
Continued.
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consideration of low probability/high consequence events or
accidents. Adequate safety marginsmustbe maintained,and so
demonstrated,throughouttheir operatinglife.

• Radiological Protection. DOE facilitieswillbe requiredto imple-
ment standardsof excellence similarto the commercial nuclear
plantstandards.

° Emergency Preparedness. Fully compliant equipment and
tacilitles for emergency responsewill be required. DOE 5500-
Series Orders on emergency planning, management, and
preparedness are currently being updated and are eventually
subject to rule-making. They contain requirements on emer-
gency response facilities, communicationsandprocess moni-
tors,and emergencyactionlevelsfor ali DOE programs.

• Environmental Protection. Federal and state environmentallaws
and regulations will continue to have major impacts. This is
especially true_ in the storage, treatment, and disposal of
hazardous materials. More Environmental Assessments and
Environmental Impact Statements can be expected. NEPA re-
quirenlentswill remain stable, but DOE facilitiesapplicationwill
be deraandingand costly.

° Waste Managen;ent. DOE facilities waste management will
have a significantimpact on siting,design,construction,and op-
eration of new facilities. In addition, DOE facilitieswill need to
minimize or eliminate use of underground storage tanks. Ali
tankswillbe requiredto meet RCRA tank standards.

• Occupational Safety and Health. CompliancewithOSHA indus-
try and constructionstandardswill be consideredwhen modify-
ing facilities,or when designing,costing,and schedulingnew fa-
cilities. Fullycompliant fire protectionsystemswillbe required.

• Packaging and Transportation. The five-year programto bring
DOE's non-weapons packaging into compliance with
Departmentof Transportationregulationsis nearingcompletion.
A TransportationSafety Committee with representationfrom ali
majorDOE sites is draftingrequirementsfor intra-sitetransporta-
tion and packaging.

Table 3.2 addresses impacts of the current requirements and planning
considerationsby category.
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GENERAL PLANNINGASSUMPTIONS lMPACTS/COMMENTS

1. Baseline ES&H compliance costs will in- • Extensive lead time will be required for
crease for record keeping, monitoring,re- new facilities.Upgradesto old facilitieswill
porting, epidemiologicalstudies, training, be requiredto span thistimeperiod.
personnel resources, public outreach, • Environmentaland safety issueswillaffect
emergency planning, OSHA compliance, c_,recthardware costs and lead times, as
etc. well as the decisionto fund upgrades.

• Intervention by state and local govern-
ments and the public shouldbe expected
andcan affectcostand schedule.

• Improvedmanagementsystemsand con-
troiswillbe required.

• Trainingis an essentialelement of facility
modificationin ali phasesandwill increase
cost and scheduling.

• DOE will need to adopt state-of-the-art
methodsin ali phasesof modernization.

2. NEPA requirement3 will remain stablel • Implementationof differentcontrolsexist-
DOE'sapplicationwillbe demE."_ling, ing between DOE-imposedpolicyand ex-

ternal requirements will affect cost and
schedule.

• More EAs (as opposedto Memos-to-File)
can be expected and one-year lead time
should be expected.

• More EISs (as opposed to EAs}can be ex-
pected for reconfigurationprojectsthan in
thepastand leadtimesof twoyearsshould
be anticipated.

_FACILITYSAFETY lMPACTS/COMMENTS

1. Demonstrationof facility safety will require • Strict attention to safety analysis, quality
_ expanded scope, detail, complexity, and assurance,anddocumentationis required.

documentationoffacilitysafetyanalysis. • Comprehensivesafetyanalysisand review
requirements add time and cost to con-
structionprojects.

2. Expandeduse of risk assessmentwill be • Resultsfromrisk_ssessmentswillbe used
neededto demonstratefacilitysafety, to improvedesignand operations.

Table 3,2.-Summary of Major Current ES&H Requirements and
Planning Considerations.
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3. Analysis of low-probability, higtl-conse- • Analysisof theseevents is expected to re-
quence events (severe accidents)will be a suit in more stringentfeaturesto meet sit-
necessary component of safety analysis ing and emergency preparedness rc-
andNEPA review, quirements.

4. DOE requirementsare inplace to analyze • These analyses are likelyto demonstrate
natural phenomena and fires. Analyses needsforfacilitymodifications.
usingcurrenttechniquesand estimatesof • New facilitiesand existingfacilitiesmay be
severitylevelswillbe required, requiredto meet seismicandwindrequire-

mentsfrom DOE Order6430.1A.

5. Adequatesafetymarginsneed to be main- • Facilitieswill be required to demonstrate
tained throughoutthe facilitylifetime, safety throughout lifetime, which could

leadto modifications.

6. DOE is developing an effective backfit • The cost of backfitting existing facilities
policy, with upgradeswill be high; without an ef-

fective backfit policy, efforts may be in.
consistentand misdirected.

RADIOLOGICALPROTECTION lMPACTS/COMMENTS

1. Implementation of standards of excellence • New and modified facilities will require
in radiologicalcontrols is essential, design features which improve

contamination control and release
prevention.

EMERGENCY PREPAREDNESS IMPACTS/COMMENTS

1. Adequat_ emergency preparedness, • Failure to ensure adequate emergency
lnclud!r_g emergency response facilities preparedness may prevent operation of
and communications must be an Integral some facilities, which will affect the DOE
part of facility planning. Complex, cost, and schedules.

Table 3.2.-Summary of Major Current ES&H Requirements and
Planning Considerations-Continued.
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ENVIRONMENTAL PROTECTION IMPACTS/COMMENTS

1. Strict compliance with applicable Federal/ • Need to negotiate compliance agreements
state environmental laws and regulations is with Federal/state regulators to address
expected of DOEfacilities, potential noncompliance issues.

WASTE MANAGEMENT IMPACTS/COMMENTS

1. Disposaloptions for Defense Program or- • New treatment facilities or disposal in a
phan wastes have yet to be identified, deep geologic repository will be required.

2. DOEfacilities will need to minimize the use • Implementation of these regulations for
of underground storage tanks; above- and underground and above-ground tanks will
below-ground tanks will be designed to require decommissioning and decontami-
meet RCRA tank standards, nation of existing tanks and replacement,

or backfits.
• New tank construction will need to be de-

signed to meet RCRA tank standards.

OCCUPATIONAL SAFETY AND HEALTH IMPACTS/COMMENTS

1. DOE facilities will need to comply with • Costs to incorporate OSHA requirements
Occupational Safety and Health Admin- in design of new and modifiedfacilities may
istrationstandards, be large.

• Fullycompliantfire protectionsystemswill
be required.

PACKAGINGANDTRANSPORTATION IMPACTS/COMMENTS

1. Need to comply with ali applicable • Costs of compliancewith regulationsand
Department of Transportation and De- requirementsare Iikelyto increase.
partmentof Energy regulations. • Minimizinghazardousand radioactivema-

terial shipmentswill need to be incorpo-
ratedintomodifiedfacilities.

• New facilitiesshouldbe designedto mini-
mize materials movement and intra-slte
shippingrequirements. Complex recon-
figuration shouldcarefully considership-
pingandtransportationimpacts.

• Processes should be designed such that
material shipments,when required,move
materials in the most stable intermediate
forms possible.

Table 3.2,-Summary of Major Current ES&H Requirements and
Planning Considerations-Continued.
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3.4 PHILOSOPHY OF OPERATIONS

The philosophyof operation for the reconfiguredComplex (Complex-21) is to
ensure that the nuclear deterrent missionis accomplishedin an efficient,ac-
countable, safe, secure, and environmentallysound manner. This philosophy
emphasizes increasedreliance on the privatesector for manufacture of nonnu-
clear components and on streamlined laboratory and production functions. _
Implementationof thisnew philosophyrequiresthat DOE, operating contractors,
and laboratorieshave en effective managementsystem. This new systemwill
be characterized by clear lines of responsibilityand authority. Oversight will
provide independentreviewof operations.

The philosophycited above is a key operationalcomponent in the accomplish-
ment of DOE's defense mission. To ensure required productivity,DOE must
fullyexploit the scientificand engineeringexpertisethat exists at the manufac-
turing facilities and national laboratories. In addition, DOE should foster ad-
vances in the private industrialsector throughtechnologytransfer and procure-
rnent.

The following specific tenets of this overall philosophy of operation are to be
applied in ali facets of Complex-21 development:

• Comply with ali applicable federal, state, and local !aws, regula-
tions, and orders;

• Minimize the size and total cost of Complex-21;

• Formalize conduct of operation;

• Develop measures to promote the effective use of limited re-
sources, including funding, personnel, natural resources, land,
materials, and equipment;

• Be vigilant to manage the sources of institutional cost growth;

• Make decisions based on a balance of risks, costs, and benefits;

° Optimize the use of advanced technology in the design of new
facilities and in upgrading existing facilities;

• Increase communications and planning between the laboratories
and the processing and production operations to standardize and
simplify weapon designs, and to minimize the use of hazardous
materials;

• Maximize reliance on the private sector for nonnuclear component
production; and

• Increase technology transfer to and from industry.
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3.5 EMERGING TECHNOLOGIES

A major goal of Complex reconfiguration is to improve operating efficiency.
Some Improvementswillbe achievedby the configurationitself. Otherswill be
achieved by advanced technologies for specific productionactivities as they
becomeavailable. Types of emerging technologiesthat may impact reconfigu-
ration include:

• Computer technologies,

• Advanced manufacturing technologies,

• Storage and retrieval technologies,
)

• Safeguards and security technologies,

• Extraction/purification/elimination technologies, and

° Waste minimization and treatment technologies.

3.6 RECONFIGURATION OPTIONS AND EFFECTS

Reconfiguration will change the Complex to different degrees within the three
functional elements: Nuclear Materials Production and Manufacturing
(NMP&M); Nonnuclear Manufacturing (NNM); and Research, Development and
Testing (RD&T).

The following sections discuss specific aspects of the reconfiguration options as
they apply to each functional element of the Complex.

3.6.1 Basic Reconfiguration Options

In the broadest sense, reconfigurationwould be divided into two alternatives:
"No Action" and "ReconfigurationOptions."

NEPA requiresevaluationof the No Action alternative. Under the No Action
alternative,Complex-21 would not be developedand the existingconfiguration
would continue. However, the No Action alternativewouldnot be static. DOE
would continueto make modificationsand upgradesto ensure compliancewith
applicable federal, state, and local laws, regulations,and orders and to ac-
complish its defense mission. Repairing or replacing facilities would be consid-
ered through the Capital Assets Management Process (CAMP) (see Sections
4.3.4 and 5.2). Additional projects to address facility deterioration or technical
obsolescence would continue to be considered over time on a case-by-case
basis.
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Under the Reconfiguration alternative, two options have been identified for
scoping issues and evaluating configuration changes in the three functional
groupings of the Complex. These options are:

, ConfigurationA" Downsizing and Modernizing irl Pla_e Upgrade,
replace, and/or consolidate current facilities at their current sites, us-
ing existing support facilities and infrastructure as much as possible.
As an exception to the existing site theme, the functions of the Rocky
Flats Plant (RFP) would be relocated and th,acurrent facilities at RFP
would be transferred to the Office of Environmental Restoration and
Waste Management for appropriate action. Under this option, the
Complex would be downsized with relatively minor consolidations
and closeouts as missions change. Privatization of nonnuclear com-
ponent manufacturing would be expanded. Appropriate RD&T func-
tions would be consolidated into single Centers of Excellence.

• ConfiaurationB: MaximumConsolidation. Relocate RFP and at least
v

one other NMP&M facility to a common location. The Pantex Plant
and the Oak Ridge Y-12 Plant are candidates for collocation with the
Rocky Flats functions, either singly or together. Functions of relocated
plants would be handled as described for RFP in Configuration A.
The probable outcome of this option would be an integrated site
which could consolidate much of the NMP&M and/or weapons
assembly and disassembly at a single site. Other activities would be
consolidated and closed out as dictated by changing missions and
requirements. Maximum feasible privatization of nonnuclear compo-
nent manufacturing would result in maximum consolidation of non-
nuclear production facilities. As in Configuration A, appropriate RD&T
functions would be consolidated into individual Centers of
Excellence.

Common to both Reconfiguration Options is the relocation of plutonium pro-
cessing functions currently performed by RFP, near Denver, Colorado. This is
because what was once considered a sufficiently remote site is now on the
verge of becoming part of an expanding urban area. The growing population of
the Denver metropolitan area continues to encroach on the downwind edge of
the site and the watershed on which RFP is located now supplies drinking water
for some adjacent communities.

These circumstances have naturally led to increasing public concern about the
reasonableness of retaining plutonium operations at the site. DOE is sensitive
to these concerns and has ensured that ali discharges, releases, and protective
barriers and safety systems strictly comply with applicable federal, state, and lo-
cal laws, regulations, and orders. There is no doubt that RFP can, and will, be
operated safely. Reconfiguring RFP in place would further enhance the overall
safety of the plant. Nevertheless, DOE recognizes that prudent consideration of
the public's concern, coupled with the magnitude of investment required to
sustain plutonium operations at any site, dictate that relocation of RFP functions
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shouldbe integralto both ReconfigurationOptions. The effectof not relocating
RFP functionswill, of course,be evaluatedunderthe No Actionalternative.

The applicationof these basic optionsdiffers within the three functional ele-
ments. The followingsectionscontainan expandeddiscussionof the effect of
the reconfigurationoptionson these elements.

3.6.2 Reconflguratlon Options for Nuclear Materials Production
and Manufacturing (NMP&M)

Figure 3.2 displaysthe potentialrelocation,consolidation,and privatizationef-
fects for each of the major NMP&M functions. The specific site(s) to which
functionsmightbe relocatedare to be determined(TBD) followingcompletionof
candidatesite evaluationsand a PEIS.

Current
8.1no

Plutonium ii_iii::::U_:_:::i!:_!i::i::ii:::J:::::!ii::i!_:::!ii:_i

Virginplutonium RL,SRS
Plutoniumrecycle/recovery RL,SRS, RFP, LANL

Production SRS
Exlr_ SPS
RecycJe/puriflcatlorVloading SPS
Backuploading MD
Stockpilesurveillance MD
r_um .........................

Depleteduraniumsupply FMPC PS
HEUrecovery(nonlrradlated) Y-12
DU/HEUfabrication Y-12
Spentreactorfuel recovery SRS, INEL, Y-12

Other Isotopes
Pu--238 SPS

Pu--242 SRS i_ii;:iiiiiiiiiiiiiiii:_:_ii_:_ilili_ii!i!iii_:_'
_ernblv/_lanufactuHno , ..........

Pl= RFP .........._!E_.....
Weapons PX

ili!iiii! ii!!i!i!!ii!!:!!ili!

Legend:

FeedMaterialsProductionCenter PX PantexPlant
INEL IdahoNationalLaboratory RFP RockyRatsPlant
KC KansasCityPlant RL RichlandSite
LANL LosNarnoaNationalLaboratory SRS SavannahRiverSite
MD MoundPlant TBD Ata RelocatedSiteToBeDeterrnlned
PS PrivateSector ViatheNEPAProcess

Y-12 OakRidgeY-12Plant

Note:

* SRSand/orINELare theptefe:rodlocationssubjecttoflnaJselectionandRecordofDecision(ROD)fortheNewProducUonReactor
iii Hl i Hl ,i i j,,=

Figure 3.2.-NMP&M Configuration Options.
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Because of the variety of possible outcomes, the only NMP&M facility which is
not a candidate for either relocation or privatization of functions under one or
more options is INEL. The Idaho Chemical Processing Plant (ICPP) processes
spent fuel from naval reactors and ships the recovered enriched uranium to the
Y-12 Plant for conversion to uranium fuel for the SRS reactors. Since it has
already initiated major modernization upgrades, it would not be economical or
practical to relocate this facility. Other facilities associated with the Naval
Reactor Program were also not considered in this study because they are not
considered to be part of the Nuclear Weapons Production Complex, the focus of
this study.

Although relocation of SRS is not currently defined in a reconfiguration option, a
separate analysis of alternative sites for NPR capacity includes the possibility
that SRe might not be chosen as a site for an NPR. Should that decision occur,
there are other facilities currently at SRS that may be advantageously relocated
to the chosen NPR site(s). The Reconfiguration PEIS will consider the impacts
of such relocation(s) after the NPR decision is made.

The following paragraphs address the implications of the NMP&M configuration
options and some of the major factors affecting them.

3.6.3 New Production Reactor Capacity

NPR capacity is requiredto providean assured, reliable tritium productionca-
pacity regardless of the reconfigurationoptioneventuallyselected. The Depart-
ment is, therefore,proceedingwith an EIS and plans to acquire NPR capacityto
replace the current productionreactors.

The NPR programconstitutesa reconfigurationactivitythat is being developed
as a separate programmaticeffortby the Officeof New ProductionReactors, re-
portingdirectlyto the Secretary of Energy. To preclude duplicationand subse-
quent confusion, requirements of the NPR Program are not included in the
ReconfigurationStudy. When completed, however,the NPR willbecome part of
Complex-21.

3.6.4 NMP&M Activities Required Regardless of
Reconfiguration Option

lt should be recognized that a number of NMP&M activities are common to both
options. These are discussed in the following sections.

3.6.4.1 Backup Tritium Loading Facility

Currently, tritium is removed from retired and recycled reservoirs, and added to
new and recycled reservoirs in Building 234-H at SRS. After 1992, these func-
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tions will be carried out in the Replacement Tritium Facility, presently under
construction.

In the early 1980s, a backuploadingfacility was constructedat Mound for filling
both gas and solid-state reservoirs. The January 1989 Modernization Report
propOsedrelocatingnuclearmaterials operationsfrom Mound to other nuclear
materialssites (SRS in the case of tritium). The backuploading facilityshould
be maintained in standbyat Mound even after the other nuclear materials op-
erationshave been moved. However, this may not bean acceptable long-term
solution,since trained personneland supportserviceswould no longer be lo-
cated at Mound. lt mightbe possibleto providea backupcapabilityat one of
the design laboratory facilitiesfor the lowest stockpilecase. For higherstock-
pile cases, a new backuploading facilitycould be built. To avoid common fail-
ures, it shouldbe located somewhere other than SRS. The preferred location
wouldbe with a productionreactorlocatedat a site other than SRS. If analysis
shows that common failures involving several facilities at SRS are unlikely,
then, as an alternative, Building234-H could be refurbished and used as a
backup. As another alternative,the backupcould be providedby a redundant
"shelf reserve" of filled tritiumreservoirsthat couldpermit replacementof aging
reservoirsfromthe field for a limitedtime. The shelf reserve approachbecomes
more attractive for the lower sized stockpile scenarios because current SRS
facilitieSare designedto supportconsiderablylargerworkloads.

The desirabilityof a shelf reserve of filled reservoirstogether withthe workload
necessaryto support thisapproachshouldbe evaluatedagainstthe permanent
establishment of a new backup loading facility. If the analysis favors the con-
structionof a second backup loading facility, DOE shouldmaintainthe capabil-
ity to load tritiumat Mounduntilthe secondfacilityis operational.

Regardless of the approach ultimatelychosen, the configurationof the future
Complex should includea backuptritiumloading facility. Currentbackup load-
ing facilities at Mound shouldbe maintaineduntil this protectionis established.

3.6.4.2 Virgin PlutoniumInfrastructur_

Analysis of the workload cases indicates that no additional reactor production of
plutonium will be required. For ali stockpile cases, plutonium requirements are
reduced sufficiently to be satisfied by plutonium from retired weapons alone, lt
should be noted, however, that a modern plutonium recycle and recovery ca-
pability is essential to extract plutonium from retired weapons and to minimize
wastes.

Elimination of the virgin plutonium requirement would allow the eventual shut-
down of the major target manufacturing and processing l'acilities that currently
support plutonium production from reactors. These include the F-Canyon, FB-
Line, and the A-Line uranium trioxide (UO3) faciliti,_esat SFIS and the
PUREX/uranium trioxide (UO3) facilities at Hanford. After the existing invento-
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ries of irradiated fuel and targets are processedas needed to facilitate disposal,
these facilitiescouldthen be phasedout, exceptas noted in the nextparagraph.

The FB-Line and F.Canyon atSRS are also used for recycleand recoveryop-
erations and are needed for the current mission. When alternate recycle and
recoveryfacilitiesare aVailable,either for the transitionto Complex-21,or for the
final reconfiguration option, these facilities could also be phased out.
Accordingly,the configurationof the futureComplexshouldnot containa virgin
plutonium.Infrastructure.

3.6.4.3 Mound Nuclear M_erials Operations

The primary nuclear activities at Mound consist of the tritium and Pu-238
Radioisotope Thermoelectric Generator (RTG) operations.

The tritium operations at Mound involving component evaluation, tritium recov-
ery, tritium heat material technology development, and tritium storage should ;_e
moved to SRS. This relocation would result in reduced transportation of nu-
clear materials, less radiation risk to the public, savings from consolidation with
other activities, and improved public acceptance.

Under current planning within the Office of the Assistant Secretary for Nuclear
Energy, the assembly of the encapsulated Pu-238 heat sources into RTGs for
the National Aeronautics and Space Administration and Department of Defense
will continue to be performed at Mound for the next several years. A long-range
program document will be prepared to review the possible relocation of the RTG
assembly operations to various Department sites. The document will include
technical, cost, schedule, safety, environmental, and institutional issues as well
as savings from consolidation with other program activities.

Planning for this relocation should be consistent with plans to reconfigure the
Complex and should be conducted on a schedule that would support relocation
of RTG operations from Mound no later than the year 2000.

3.6.4.4. Phaseoutof HanfordDefense Production

With the phaseout of virgin plutonium production at Hanford, the PUREX/UO3
Plant will be shut down. The N Reactor has been placed in dry standby as a tri-
tium production contingency. The only defense production remaining at
Hanford will be the residue recovery/metal conversion capabilities at the
Plutonium Finishing Plant (PFP). While some plutonium metal satisfactory for
weapons production could be produced at Hanford, none of the stockpile size
options considered require it. Therefore, current planning would process
residue inventories, as well as weapons-grade plutonium nitrate from PUREX,
only as needed to facilitate final disposal. Hanford could then go into a terminal
cleanout of defense production facilities, finishing with terminal cleanout of the
PFP itself.
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Phaseout of the Hanford DP plutonium production mission Is a natural result of
the decrease in demand for plutonlumproduction and processing. Within the
system, there is enough capability at SRS and RFP to recover and recycle plu-
tonium; accordingly, PFP plutonium processing capability is not needed. Thus,
by phasing out PFP, the last of the Hanford DP capabilities would be termi-
nated, allowing those resources to be diverted to other missions.

3.6.4.5 Phaseout of the Feed Mater!als production Center

The FMPC has provided both slightly enriched uranium feed for N Reactor
plutonium production and Depleted Uranium (DU) for SRS reactor plutonium
production. The FMPC has also supplied Y-12 with DU billets for weapons
component manufacturing, but that mission could be performed by a commer-
cial vendor. Because the N Reactor is in dry standby for tritium production only,
and the SRS reactors will only be used for tritium production as an interim for
NPR, there is no longer a need for FMPC as a reactor feed materials producer.

The FMPC has been the subject of recent ES&H compliance issues that
threaten its ability to resume operations. Therefore, DOE has Secured a quali-
fied vendor for DU material previously supplied by FMPC.

Because there was ne practical long-range mission identified for FMPC and Y-
12 has transitioned to commercial sources for DU, FMPC has been phased out
of Defense Programs operations. Effective October 1, 1990, FMPC was trans-
ferred to the Office of Environmental Restoration and Waste Management.

3.6.5 Activities Related to NMP&M Reconflguratlon
Options

Under NEPA, the Record of Decision (ROD) to choose a configuration option
cannot occur until the necessary studies of environmental impacts have been
completed. Consequently, a Programmatic Environmental Impact Statement
(PEIS) will be developed to examine the consequences of each option. The
ROD is expected in early FY 1994. The No Action alternative must also be
considered in the PEIS. The PEIS is discussed in Chapter 4.

For NMP&M sites, the No Action alternative allows facility upgrades and modifi-
cations only as required to achieve and maintain compliance with applicable
federal, state, and local laws, regulations, and orders and to accomplish the
Department's defense related mission. Related activities in FY 1992-1994 will
be handled through CAMP (see Sections 4.3.4 and 5.2).

Under Reconfiguration Option A, RFP functions will be relocated to another site
and ali other facilities will be reconfigured at a location within their existing sites.
As noted previously, a recorfiguration goal is to replace current facilities with
facilities that are smaller, less diverse, and less expensive to operate. Related
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activities required during FY 1992-1994 to support the ROD Include preparation
of preliminary conceptual designs for a relocated RFP.

For relocation of RFP, the entire process of site evaluation and selection, devel-
opment of new process technologies, detailed design of facilities, staging of
construction projects for affordablllty, parallel operation for certification, and final
production cutover will probably require up to 20 years. If earlier closure of RFP
Is deemed necessary for political, social, or environmental reasons, accelerated
construction or relocation of plutonium facilities at another site would be
required. Relocation of the plutonium operations could be accelerated. This is
particularly true for lower stockpile requirements. A discussion of plutonium
operations transition planning is contained in Chapter 6, sections 6.1.2.2 -
6.1.2.2.4.

Like Option A, Option B relocates the plutonium functions from RFP. In addition,
Option B relocates the uranium operation of the Y-12 Plant and/or the compo-
nent assembly functions of the Pantex Plant to the same site chosen for the re-
location of RFP. Thus, there are three possible suboptlons for consolidation to
be evaluated:

Bl. RFP andY-12; or

B2. RFP and Pantex; or

B3. RFP, Y-12, and Pantex functions at a single site.

Ali NMP&M facilities not consolidated by the suboption chosen will be reconfig-
ured In place. Attractive advantages of Option B are the potential for savings in
the overhead and infrastructure costs r_ecessaryto operate multiple sites, man-
agerial and production efficlencies of collocation, and a substantial reduction in
transportation of nuclear materials. Related activities required during FY 1992-
1994 to support the ROD include preliminary design of the facilities appropriate
for the three potential suboptions.

3.6.6 Reconfiguration Options and Related Activities for
Nonnuclear Manufacturing (NNM)

For the NNM sector, both options include the vigorous pursuit of privatization
and shifting some production of nonnuclear components from DOE facilities to
the private sector. The primary differences between the options are the extent
to which nonnuclear manufacturing is either consolidated into a single dedi-
cated government site or transferred out of government facilities altogether, and
the division of responsibilities for production engineering and procurement

. functions between the DOE production plants and the design laboratories.
Figure 3.3 illustrates the changes contemplated under each option.

Functions that may be maintained in DOE facilities for both options are neutron
generator production, special or unique heavy machining, lithium salt opera-
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Figure 3.3.-Nonnuclear Manufacturing Configuration Options.

tions (not found ii1the private sector), and a variety of very unique components
and assemblies. Likewise, the nonnuclear manufacturing operations at RFP
would be terminated under both options of the Reconfiguration Alternative.
These Include the machining of stainless steel, beryllium and depleted uranium,
ali of which would be procured from the private sector or shifted to other pro-
duction agencies. Depleted uranium work would terminate at the end of pro-

duction for current weapons systems and be consolidated at the Y-12 Plant.
These actions would increase private sector participation, reduce RFP over-
head costs, and take advantage of the private sector's existing capabilities re-
lated to beryllium operations.

As discussed for NMP&M in Section 3.6.5, NEPA requirements must be fulfilled.

Except as noted above, the No Action alternative replaces or upgrades nonnu-
clear facilities at the same site only as required to achieve and maintain compli-

. ance with applicable federal, state, and local laws, regulations, and orders.
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Privatization would continue to be pursued whenever economicallyadvanta-
geous for specific products.

Option A increases ti_e outsourcing of nonnuclear components manufacturing.
Many of the nonnuclear components currently produced at the Kansas City
Plant, the Mound Plant, and the Pinellas Plant could be produced in the private
sector. This would allow consolidation of the remaining components production
int(_ fewer plants with correspondingly smaller infrastructure support require-
ments. Near-term activities would include identification of the components most
suitable for transfer to theprivate sector and determination o; the savings that
will result. The determination of specific sites to be considered for consolidation
is dependent upon the particular components found suitable for outsourcing
and the savings to be realized.

=

Option B er _onsmaximum possible DOE reliance on private industry for pro-
: duction of p_ce parts, components, and subsystems. As a result, much of the

production engineering and procurement of nonnuclear components would be
performed by the design laboratories; the Mound, Pinellas, and Kansas City
Plants would thereby become candidates for consolidation into a single dedi-
cated NNM plant. If possible, ali dedicated nonnuclear production sites would
be eliminated. The near-term activities conducted for Option A also support the
analysis of Option B for the ROD. Op;ion B is the Secretary's preferred option.

3.6.7 Possible Management Concepts for Nonnuclear
Manufacturing

DOE has several programs with large costs underway or being considered.
These include the New Pr,_duction Reactor program, Superconducting Super
Collider, Environmental Restoration and Waste Management, and the potential
relocation of nuclear operations at one or more sites. With DOE facing the,?,e
large expenditures, it will be difficult to obtain the additional capital improve-
ment r_sources for the full spectrum of Nuclear Weapons Complex reconfigura-
tion.

Although contractors from private industry are hired to operate the DOE produc-ii

tion sites, it is DOE that bears the ultimate responsibility for conditions at the
p;ants and capital investment costs for environment, safety, _.ndhealth actions
and for infrastructure modernization.

DOE maintains a significant fixed cost burden in the support and overhead
costs associated with keeping the doors open in Complex facilities, regardless=

of production throughput. The fix_)dcosts of operation are relatively insensitive
to changes in workload and the direct cost to manufacture components. Tt,i:,

: means that, unless the six-site nonnuclear manufacturing element is reduced, it
is unlikely that DOE will realize substantial se,vings from a decrease in nuclear
weapons workload_
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Today, the six nonnuclear manufacturing sites contain a broad range of capa-
bilities, many of which, at the time of installation, were not available in private
industry. However, the aging of the Complex, and the ability of the private sec-
tor to rapidly assimilate advanced technologies has shifted the balance of tech-
nolo.gy and capability. There are now increased benefits and opportunities for
moving productionto the private sector. ' ,',

DOE will take a critical look a; whether some current in-house capabilities and '
capacities could and should be accomplished in the private sector. This critical
look must start with an assessment of which capabilities the Department is
statutorily required to maintain. The Atomic Energy Act mandates that special
nuclear materials production as well as research and development of nuclear
weapons be performed exclusively in government facilities. Although that act
could be amended, there are continuing, valid reasons for retaining thehighest
degree of government control over special nuclear materials and nuclear de-
vices. On the other hand, statutes do not expressly require that nonnuclear
components and products be produced in government facilities. In the 1950s
and 1960s, as the stockpile was being built and the threat to National Securlty
was perceived as much more urgent than today, security classification, sched-
ule, and quality control were cited as reasons to perform virtually the full spec-
trum o1'nuclear weapons work in government facilities. In the future, the cost to
maintain and operate the six nonnuclear sites may be excessive, given the
needs and priorities facing the Department.

Outsourcing of some nonnuclear manufacturing may offer DOE an opportunity
to better control future costs, improve the technology and competitiveness of the
private sector, and allow DOE management to focus its attentions on higher pri-
ority efforts.

The configuration implications of this change are quite significant. As changes
push a greater reliance for manufacturing onto the private sector, and with the
successful commercialization and development of emerging technologies, the
Department could have an opportunity to achieve a net reduction in personnel,
equipment, and space requirements as in-house efforts shift from manufacturing
to vendor support. Over time, this change will lead to further opportunities to
consolidate those products and processes that must remain in-house into space
made available at other sites.

Savings in DOE infrastructure costs could then be realized. Consolidation of
sites under direct DOE management could reduce the level of future invest-
ments required for ES&H compliance (but not cleanup) and safeguards and se-
curity, and the management burden associated with those multiple responsibSli-
ties. This concept promotes a smaller Complex over the reconfiguration period.
For those sites which have no continuing national security mission, alternative
uses wi,l be considered.

These configuraticq changes cannot be fully implemented until later in the re-
configuration effort. However, an aggressive program to implement these
changes can start immediately, and DOE could make significant pro_;ressdur-
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ing the next five years. By the time Complex_.21is fully operational, DOE might
maintain in-house only those technologies and pro.:_.)ssesthat are vital to the
maintenance of the nuclear stockpile and which, for security or technical rea-
sons, cannot be reliably obtained from the private sector. In this scenario, the
weapons laboratories and the private sector suppliers would replace DOE pro-
duction plants as focal points for developing future nonnuclear technology and
manufacturing capability.

In order to develop those private sector sources, two management concepts
could be used: Manufacturing Development Centers (MDC) and Manufacturing
Development Engineering (MDE). These concepts have already been em-
ployed to a limited degree but could be used more extensively to support objec-
tives of increasing efficiency and effectiveness, increasing accountability, and
improving access to state-of-the-art technology. Most nonnuclear components
could probably be manufactured by private industry under one of these man-
agement concepts.

f

3.6.7.1 ]'he ManufacturinaDeveloomentCenter fMDC_ Concept• v

The MDC Concept includes three organizations in the production process: the
design laboratories, nonnuclear GOCO plants, and private industry. The GOCO
plants would be responsible for the maintenance of a limited backup production
capability. However, that capability would also be used to develop and support
private industry prodi_ction, with in-house prod'lction exercised only in prepro-
duction, test devic_, and backup production roles for those situations where
there are questionable or minimal vendor capabilities. Although this MDC con-
cept is currently used for some products such as thermal batteries, future pro-
duction would employ this concept more extensively.

The MDC concept would reduce the size of GOCO plant operations, reduce op-
erating and capital costs required to reconfigure the Complex, trim the future
cost of ope_atioft, increase operational flexibility, promote the transfer of tech-
nology to and from private industry, and assure that a credible nuclear deterrent
can be maintained.

3.6.7.1.1 Design Laboratories Role

As part of the MDC concept, the design laboratories would maintain their re-
search, development, and weapons design functions. The major change for the
design laboratories under this concept would be an increased role in technol-
ogy transfer and manufacturing interface. The design laboratories would in-
crease their role in identifying potential commercial sources for the new prod-
ucts and would assume a larger responsibility for the interface with commercial
sources. This latter would include some of the manufacturing engineering and
process design efforts.
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3.6.7.1.2 Nonnuclear GOCO Plant Role

Under thisconcept, GOCO plantoperations(exclusiveof final assemblyopera-
tions) would include four major responsibilities"develop potential commercial
sources and assist in the process design and manufacturingengineering ef-
forts, procureproducts, pursuean aggressivetechnologytransferprogram,and
retaina limitedbackupproductioncapabilityfor selected products.

The GOCO plants would be responsiblefor performingprocess development
and building prototypes, transferring technology, developing commercial
sources,and retainingbackupcapabilitieswith limitedcapacity for some com-
ponents. In manycases, manufacturinglineswould notbe retainedfor specific
components, but a generic capability, such as production of electronics
assemblies,would be maintained.

Underthe MDC concept,the GOCO plantswould place increasedemphasison
technologymanagement and reduced emphasis on in-houseproduction The
MDC conceptwould requirethe GOCO plantsto establishand maintaina tech-
nologybase for manufacturingengineering, lt also requiresthe plantsand the
designlaboratoriesto purduea moreaggressivetechnologytransfer processin
conjunctionwith establishingcompetitiveprivate industrysources for weapons
componentsand materials. The goal of increasing procurementof weapons
components and materials should minimize in-house productionequipment,
avoid modificationsto facilities,reduce internaldirect labor requirements,and,
in somecases, eliminatethe need for additionalfacilities.

3.6.7.1.3 Private Sector Role

Underthe MDC concept,the privatesectorwouldbecomethe primary manufac-
turer of nonnuclearweaponscomponents. This would requireclose coordina-
tion withthe GOCO plantsand the designlaboratories. The private corporation,
as a manulacturer,would be requiredto supplythe necessary capital and per-
sonnel resourcesto deliverthe specifiedproduct.

3.6.7.2 The ManufacturingDevelopmentEngineering(MDE_

The MDE concept would eliminatethe productionagency from the design and
manufacturingprocess. Thus, there would be only two entitiesinvolvedin the
production process" the design laboratories and the commercial vendor(s).
Componentswould be manufactured by a vendor, with the laboratory-vendor
interface becoming one of productdesign, development, manufacturingengi-
neering, and production liaison. The GOCO plants would mothball or even
eliminateexistingproductioncapabilitiesand would no longer have a manufac-
turing or development capabilityfor those products managed under this con-
cept.

=
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The MDE concept may produce essentially the same benefits as the MDC con-
cept with potentially greater savings, but at the risk of no retained in-house ca-
pability.

In implementing this concept, the first task would be to thoroughly review the
implementation issues associated with procurement procedures, contracting,
and product and quality acceptance. While in theory these responsibilities
would be assigned to the design laboratories when there is no direct DOE pro-
duction plant Involvement, in practice lt may be more practical to assign these
responsibilities to the next receiving site for assembly or to an integrating con-
tractor.

3.6.7.2.1 Design Labomtodes Role

As the primary organization involved in the production cycle, the design labora-
tories would have two major responsibilities' weapons design and interface with
private industry for manufacturing.

The role of the design laboratories under the MDE concept would be greatly
expanded. Design laboratories would continue to provide both the research
and development and the design of weapons components. Beyond this current
role, design laboratories would assume the role of commercial interface. This
includes activities such as Identifying and developing private sector suppliers,
maintaining a technology transfer program, and increasing involvement in pro-
cess design and manufacturing engineering.

The first part of the commercial interface role is to be aware of the state of the art
in private industry. This includes identifying those vendors capable of manufac-
turing the components today or in the process of entering the business area.
Once potential vendors have been identified, the design laboratory will partici-
pate in qualification and selection. A vigorous technology transfer program
would be an important part of the commercial interface role. The designer
would need to know that new developments in the commercial sector could im-
prove the product and must actively encourage tha use of private industry in
manufacturing components. Under the MDE concept, there would be a rapid
transfer of useful design and manufacturing technology between private indus-
try and the Complex.

The design laboratories would assume a large role in manufacturing develop-
ment. The component design laboratories would be continually active in incor-
porating new technology and new components into stockpile weapons. Thus,
there would be components in development and production that are based on
either mature or emerging technologies. For fully mature technologies, the
manufacturer would provide most of the manufacturing development support.
The design laboratory would provide a liaison to the manufacturer to ensure
that the product line would meet design specifications.
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For those emerging technologies, the design laboratory would have to play a
substantial role in process design and manufacturingengineering, since the
vendor would not yet be experienced in manufacturingnew technologyprod-
ucts. In order to optimizethe reliabilityand cost benefits of procurementfrom
private Industry, there would be a continualemphasison component matura- '
tion.

i i
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3.6.7.2.2 Nonnuclear <_.JC_Plant_'°'_'_',' Role

Although a GOCO plant would always maintain the responsibility for final
weapons system assembly, the universal application of the MDE concept would
eventually eliminate the need for any in-house manufacturing function,s but
might require some in-house intermediate assembly operations.

3.6.7.2.3 Private Sector Role

Under the MDE approach, the private sector wouldcontribute to the product
through technological improvements in both component design and manufac-
turing processes. The private sector designers would be expected to contribute
to maturing the design and technology of the product to improve manufacturing
and production efficiency. They would continue to improve the technology and
processes after the product has entered production to achieve further cost re-
duction and greater efficiency.

3.6.7.3 Differences in Management Concepts

An essential difference between the twc concepts lies in the nature of the inter-
face between the laboratories and private sector suppliers. Under MDE, the
design laboratories would interface with both the private sector and GOCO
plants. That is, early involvement in design and engineering for manufactura-
bility, developmental hardware purchases, specification and schedule negotia-
tions, product liaison, and specification exception releases. Responsibility for
procurement contracts and product acceptance could be assigned to the plant
peiIorming "next assembly," as is done now, or to the design agency. Under
MDC, ali interfaces operate as they do today, with the essential difference being
a strong push toward replacement of GOCO plant production With procurement
from the private sector. _

The advantages of the MDC approach lie in the utilization of the _._w_,_Jplants to
interface with the private sector production plants. The experience of the GOCO
plants in the estab!ishment of optimum production practic_,s would be utilized.
As they already do extensive procurement of materials, standard parts, and high
technology items, the GOCO plants have in place a sizable procurement orga-
nization. A disadvantage of the MDC approach is the cost of moving the prod-
uct design from the design laboratory to the GOCO plants before it is passed to
the private sector. This disadvantage is more likely to apply to new components
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that are based on emerging technology, because the emerging technology
must be matured and transferred with the design. Examples include polymer
and metal structural components, electrical devices, some detonators and bat-
teries.

The MDE concept increases laboratory responsibilities for design and cost ac-
countability beyond the level experienced when manufacturing is done within
the DOE production plants, in addition, the designer would have to interface di-
rectly with the private sector production plant. This interface would help main-
tain a modern dimension to the weapons stockpile and facilitate the transfer of
technology to United States industry. Extensive relationships have to be estab-
lished between the designer and the producer in order to successfully meet ali
functional, reliability, manufacturing, and scheduling requirements. Under the
MDE approach, multiple suppliers would be uncommon for emerging tech-
nologies, and new procurement procedures would have to be developed to
separately fund the development (labor and new facilities) and production seg-
ments of the designer-producer relationship. These advantages are especially
valid for components based on emerging technology. The MDE concept is al-
ready being applied to products such as fiber optics, specialty metals and poly-
mer components.

The MDC and the MDE concepts may reduce the size of the DOE nonnuclear
manufacturing agencies, reduce the scope of efforts necessary to modernize
the nor_nuclear manufacturing complex, minimize DP cost of operations, im-
prove flexibility in orderto meet changing needs, and promote the transfer of
technology to and from the private sector.

3.6.7.4 Risk8 and Concerns QfMQvingto New Conge.Dts

With the deliberate shift to the implementation of the MDC and MDE modes of
operation, the nonnuclear manufacturing element would have to address and
solve problems associated with the increased reliance on procurement from the
private sector.

General issues are control over possible single point failures in production,
classification procedures, flexibility for changes in weapons component design
and build rates, and control of overall production schedules. DOE must be pre-
pared to manage potential compromises in schedule, quality, and reliability as
these approaches are implemented.

The major implementation issues involve the private sector. These include
small quantity orders, reluctance to enter into government contractual agree-
ments, technology lock-in for long build periods, classification controls, and the
fact that there is little or no commercial application or interest in some tech-
nologies, lt must be recognized that many unique laboratory-vendor partner-
ships will need to be established to assure reliability and to encourage manu-
facture of u,-ique items and small quantity production runs.
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3.6.7.5 Conclusionon NonquclearMapufacturing

DOE shouldcontinuework towarddevelopingand implementingthe MDE con-
cept. To developneeded information,a PrivatizationPlanningPanel is evaluat-
Ing the feasibilityand cost-effectivenessof expanding the outsourcingof non-
nuclear componentsand downsizingthe NNM element of the Complex. Fur-
thermore, the ReconflgurationProject Office should coordinate the results of
these efforts, determine a final position,and execute a plan to achieve maxi-
mum practicaloutsourcingand to downsizeto one dedicatedNNM facility.

3.6.8 Reconflguratlon Options and Related Activities for
Research, Development, and Testing

An RD&T program that supportsan effective and survivable nuclear deterrent is
vital. The configuration of the RD&T element depends on its role, the makeup of
the nuclear weapons stockpile, and broader national security issues. To reduce
RD&T costs and Improve efficiency, both reconfiguration options emphasize
consolidation of appropriate RD&T functions into Individual Centers of
Excellence. Since such consolidatlon is also applicable under the NEPA-re-
quired No Action alternative, lt is expected to continue in the near-term and
thereafter. While complete relocation of the weapons-related functions at one
or more of the three national weapons laboratories is not currently defined in az

reconfiguration option, further evaluation of this possibility will be undertaken.

3.6.8.1 Role of RD&T

Unlike most other types of research and development programs, the RD&T pro-
gram has broad responsibilities over the entire life cycle of nuclear weapons.
These responsibilitiesextend from maintsnance of the essential scientific, engi-
neering and materials science technology base, through advanced research,
c_evelopmentand production of weapons for the stockpile, to maintenance and
retirement of the existing stockpile. The RD&T program also has responsibilities
in both safety and operational functionality. These responsibilities mean that as
long as informed decisions about nuclear w"=_ponsare required, as long as a
stockpile of nuclear weapons is maintained, and as long as nuclear weapons
must be safely' manufactured, handled, transported, repaired, tested (nuclear or
nonnuclear), modernized (for safety or military requirements), or dismantled, a
healthy and vigorous RD&T program is required.

3.6.8.2 _ocl_oile Requirements
=

As changing defense requirements and arms control initiatives reduce the
number of nuclear and conventional weapons, it is imperative that the nation
retain the highest confidence in the safety and reliability of its remaining
weapons. To retain that confidence, it is essential to recognize that the security
environment and the level of risk which society will accept may change and the
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character of the stockpile may evolve in response to these external forces.
Greater restrictions on testing may require fundamental changes in both the
character of the weapons program and of the weapons in the stockpile. The
changing nature of deterrence and the continued evolution of nonnuclear tech-
nologies will likely alter weapon characteristics requirements, necessitate more
flexible and robust weapons, and reduce the yield of the weapons in the
stockpile. The United States may be less concerned by the threat of massive
concentrations of military forces and more concerned by rearmament or prolif-
eration of threat3 by smaller nations. In order to respond effectively to these
challenges, fundamental changes in the design and material processes used in
the production of nuclear weapons may be required.

3,6.8.3 Broader National SecurityIssues

Defense research and development and the strong United States scientific and
technology base provide both the technological underpinnings to accomplish
national spcurity objectives and the response capability should diplomacy fall.
While deployment of military hardware will decrease, research and develop-
rnent programs will continue to provide for selective development of appropriate
hardware and, more importantly, provide assurance that threatening actions
can be thwarted. A strong research and development program can promote
arms control by providing protection and safeguards against accidents or
cheating, lt is vitally important that the United States maintain a vigorous RD&T
program to avoid technological surprise and be capable of expeditiously re-
sponding to technical advances by potential adversaries.

Equally important in today's environment are the expanded roles which the na-
tional laboratories can play in the broader national security context. For exam-
ple, technology transfer to United States industry can enhance economic com-
petitiveness.

3.6.8,4 lm.pacton the FutureRD&T Configuration

Ali of these factors indicate that the importance and workload of the RD&T ele-
ment will probably not diminish in the future.

An important factor which influences the size of the RD&T element, is the need
for independent scientific judgment, beneficial competition and peer review. In
an era of fewer weapons, our confidence in the remaining ones will become
more important. With large numl:ers of weapons of very different characteris-
tics, isolated failures or problems may not have a major significance. On the
other hand, with smaller stockpiles the potential impact of a single failure may
be great. Thus, the diversity of scientific thought and the unique experience
represented in the nuclear weapons laboratories will be even more important
than it has been in the past. Since each successive decision will take on in-
creased significance, it is vitally important that political and military leaders have
access to a diverse pool of advisers before making a decision. Historically, only
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separately operated laboratories have been able to provide Independent ad-
vice.

Reconfigurationof RD&T facilities includes upgradingexisting operations to
meet ali ES&H regulations and developing new facilities to stay abreast of
technology. But since the major asset of the RD&T element is scientificand
engineering talent, facility investmentdoes not dominate the yearly operating
costsfor the laboratoriesandthe testsite. On the otherhand,some facilitiesare
similar and, while they have uniquecapabilitieswhen examined in detail, may
be candidates for consolidation. Facility consolidationshould be pursued to
achieve operating efficlencles. Such consolidated facilities would become
Centersof Excellenceforcommonuse by ali laboratories.

Significantsavingshave already been realized at the NTS throughcooperative
efforts by Nevada OperationsOffice, the laboratories,and contractors. These
efforts are continuing. Changeswere addressedon an activityratherthan facil-
ity basis, and could serve as a model for other studies,althoughactivitieson a
single site may not be representativeof those that are dispersed.

To identify other candidates for RD&T facility consolidation,feasible options
shouldbe defined and evaluatedby a panel of seniorconsultantsand DOE and
laboratory managementpersonnel. Issues basic to RD&T consolidationplan-
ning include competition,peer review, and cooperation in areas of overlap.
Considerationof these policyissuesshouldyieldguidancefor planninglabora-
tory facilityand activityconsolidationintoCenters of Excellenceand user facili-
ties.

3.6.8.5 Conclusionfor Research. Develoomentand Testina

The CRC concludesthat DOE shouldconsiderconsolidatinglaboratoryfacilities
and activitiesaggressivelyto achieve operating efficiencieswhile maintaining I/
scientific independence,needed competition,and peer review: A senior panel _J
should be establishedto examine the basic defense missionsof the laborato-
riesand the issues of peer review, competition,and cooperation. This panel
shouldprovidesuggestionsfor consolidationof RD&T facilitieswhen such con-
solidation would not adversely effect the national security. Such a panel,
termed the Weapons RD&T ConsolidationPanel (RCP), is discussedin Section
4.2.6.
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3.7 COST ESTIMATES FOR NUCLEAR MATERIAL
PRODUCTION AND MANUFACTURING
RECONFIGURATION OPTIONS

3.7.1 Scope of Cost Estimates

Preliminary cost estimates were developed for Reconfiguration OPtions A and
B. These estimates, expressed in constant FY tj92 dollars, pertain to the
Rocky Flats Plant, the Oak Ridge Y-12 Plant, and the Pantex Plant only.

"Reconfiguration costs" include ali capital construction, capital equipment, and
capital-related funding needed to relocate the functi'_ns currently performed at
RFP to a new site and to either renovate or replace the Y-12 and Pantex Plants.
Sensitivity analyses examined the differences between reconfiguring Y-12 and
Pantex at their current sites and reconfiguring them atthe same site as that se-
lected for the relocated functions of RFP. Not included in the reconfiguration
capital cost estimates are Capital Asset Management Process (CAMP) costs 4
for interim operation of existing facilities (addressed in the Reconfiguration Five-
Year Plan). Furthermore, any potential cost avoidances associated with reloca-
tion of RFP and possibly Y-12 and/or Pantex functions to particular sites (with
varying amounts of infrastructure already existing) have not yet been devel-
oped. The elements considered in the reconfiguration cost estimate are sum-
marized below'

• Capitalcostsincluded in reconfiguration relate to those facilities at
Rocky Flats, Y-12, and Pantex which will be replaced or substan-
tially Ul_'_ded as a result of the Secretarial Record of Decision
(ROD) ori Complex reconfiguration. As mentioned above, capital
costs of facilities required to keep the Complex operational regard-
less of the outcome of the ROD are part of "transition activities" and
are not included in reconfiguration costs. Capital costs, as used in
this study, are equivalent to the Total Estimated Cost (TEC) used
in project descriptions.

• Planning and Dr'oiectSUDDOrtincludes those operating funds re,
quired to examinetechnical options for facilities to be reconfigured
and to pre,pare the Conceptual Design Reports for those facilities.
Subsequent planning costs would be included within the Line Item
Construction funding for the approved projects.

° Sta_rtuD/switchovercost_ include interim operations; personnel
costs for employee relocations, terminations, hiring, security clear-
ances, and training; and operational transition/startup costs re-
lated to the process of testing new facilities and switching opera-
tions from existing facilities to replacement facilities.

4 lt shouldbe notedthat the costsdevelopedthroughCAMPare primarilyto supportthe
capabilityof thecurrentplantsto continueoperationsin today'senvironmentandarenot the
sameascoststhatwouldbeincurredinreconftgurationof theComplex.
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lt should be noted that capital costs combined with planning and project support
and startup/switchover costs are equivalent to Total Project Cost (TPC) com-
monly used in project descriptions. As noted above, ali costs are shown in
constant FY 1992 dollars.

3.7.2 Cost Estimating Techniques

Several techniqueswere used to estimate costs of the various elements de-
scribed in Section3.7.1. The techniquesappliedto each of the cost elements
are describedbelow:

• Caoital costs were estimated by analyzing costs experienced for
representative,fullycompliantfacilitiesand conductingparametric
studies for the specific facilities evaluated. Where possible, costs
were derived from similar facilities already constructed.
Equipment Costs were based on current pricing information from
appropriate manufacturers.

. Plannina and oroiect SUDOortcost estimates were obtained by
applyin{] appropri_.te scaling factors to the actual costs of com-
pleted projects.

• Startuo/switchover costswere also estimated from cost experience
with facilitiesof similar complexity.

With a substantial reduction in stockp=lerequirements anticipated and a signifi-
cant degree of uncertaintyas to how muchthose requirementsmight vary dur-
ing the lifetime of Complex-21, the CRC examined the use of modularfacilities
to minimizelife cyclecosts andprovidefuture flexibility. A two-stepprocesswas
used for assessingthe cost implicationsof modular reconfiguration. The first
step was a technicalanalysisof the feasibilityof applyingmodularityto the mis-
sionsof NMP&M plantswithinthe contextof expected workloadscenarios. The
second step was to developestimates of resourcerequirements(funding, floor
space, personnel,etc.) necessaryto reconfigurethe Complex usingthe number
of modularunitsappropriateto each of those scenariosor cases. For this step,
parametricestimatesfrom previousstudiesand projectsalong with scopinges-
timates were employed to develop cost estimates for each set of conditions
evaluated.

Both one-shift and two-shift operations (five-day work week) were examined
where feasible. Four annual workload levels, correspondingto the four stock-
pile cases of Section 3.2.1, were examined. Workload Level I represented the
highest, and Level IV the lowest, production rate.

Ali variables are s_nsitive to change with the possible exception of shift num-
bers, particul_,rly for Pantex and RFP. There are functions where some equip-
ment is, by design, required to operate during more than one shift, which
thereby limits the capacity for the overall process. Therefore, adding shifts at
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other points In the process will not Increase the total mission output, Estimates
providedby Y-12 tend to confirmthat two shifts could producemore than a sin-
gle shift. However,the lowercapitalcostsof a smallersized plant wouldbe off-
set at least partiallyby higheroperatingexpense (i.e. additionalpayroll). The
preliminary analysis early in this study indicated insufficient productivitygain
and cost-effectivenessto warrant second shift operation as the contingency
method of meeting unforeseen Increases in demand. Consequently,the later
analysis focused on singleshift operationin the developmentof total costs for
modularplant operation.

The resultingcosts should be considered rough approximationsbecause the
best available data on cost of similar processes is derived from old technical
designsand facilitiesof considerablylargercapacity. At thisearly stage of con-
cept formulation,the accuracyof estimates is consideredto be withinplusor mi-
nus 50 porcent.The uncertaintyIntroducedby relianceupon scaling ratiosand
older technical designs will be reduced prior to the early FY 1994 Record of
Decisionby hiringan architecturaland engineering firm to develop preconcep-
tual designs of facilities optimized for specific productionrates, geographical
sites, and processtechnologies.

lt shouldalso be notedthat costestimatesdid notaccountfor expected savings
and efficlencleswhich will accrue from such efforts as standardizingweapons
designs, not requiring productionfacilities to produceseveral diverse product
streams at once, and selection of state-of-the-art technology. Developmentof
cost-savinginitiativesin these areas is being aggressivelypursuedand will be
available when the decision for the configuration of Complex-21 is made in
early FY 1994. Likewise, cost increaseswhichwill result from the,ES&H con-
siderat',onsdeveloped by Team B have not yet been well defined. These will
also be ready for the decisionon Complex-21.

3.7.3 Costing Methodology for Capital Costs

Asdiscussed in Section 3.2, the modular facility concept offers an opportunityto
reduce the capital cost of reconflguration while preserving both the flexibility to
rapidly accommodate changes in workload level and to efficiently incorporate
future si_,nificant advances in technology. Since the Complex has not exten-
sively employed modularity in recent years, a methodology was needed to de-
velop estimated costs for reconfiguration of the NMP&M element.

Two fundamentally different concepts of applying modularity were considered to
provide upper and lower bounds on costs for facilities that could satisfy the pro-
duction requirements for each stockpile case.

• Approach 1. The physical plant (structure) and equipment could
both be sized to the lowestcapacitycase (i.e., StockpileCase IV).
The basic module'ssize would be governed by either the lowest
build rate or the minimumfeasible capability/capacity. (In some
situationsthe minimum feasible capability/capacitymay be higher
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than the minimum build rate). Further Increments (modules) of
both structureand equipment wouldthen be added as needed to
meet capacityrequirementsof higherstockpilecases.

• Aoomach2. The physicalplantcouldbe sized to meet the highest
ex-pectedbuild level (i.e., Stockpile Case I) butthe plant's equip-
ment would be sized for the lowest capacity case. Equipment
moduleswouldthen be added t(_the vacant space in the plantas
stockpilerequirementsIncrease.

Figure 3.4 illustratesthe differences between these two approachesto achiev-
Ing modularity. In additionto the basic differences in approach,there are also
practicalproblemsof real worldapplication.

While there are many functionsthat can readily be scaled up or down by the
additionor subtractionof equipment,there are also many functionsin which the
basic module of equipment would far exceed the capability needed for the
smalleststockpilecase and, insome cases, even exceed the capacity require-
ments for the largeststockpilecase considered. One example of this is X-Ray
equipment needed for nondestructiveanalysis. Once the equipmenthas been
procuredand Installed, it has the capacity to analyze from one to many hun-
dreds of weaponsper year. Consequently,forsuch items,there is no difference
in cost betweenthat requiredby the modulefor the smalleststockpilecase and
the_moduleappropriatefor the largeststockpilecase.

I
Modul==rApproach I IViodularApproach 2

SizeBothBuildingandEquipmenttotheSmallestCase. SizeBuildingto_9 LargestCase,ButEquipmentto
Increase Capacity By AddingModulesof BothBuildings& Smallest Case, IncreaseCapacity By AddingOnly
Equipment EquipmentModules

i:' _ _:_.

Fl0ure 3.4.-Alterratlve Approaches to Modular Facility Design.
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In this study, modularitywas applied to reconfiguringthe Rocky Flats, Y-12, and
PantexPlantsby:

• Identifyingthe majorcomponentsof each plant to be reconfigured,

• Identifyingthe functionswithin each component, and

• Dividing the functions into equipment modules. Administrative
facilitiesdo not havemanufacturingor processingequipmentand
are, therefore,handledas a singleunit.

The Rocky Fiats Plant can be dividedinto three components:a manufacturing
facility, a plutonium processing facility, and infrastructure. Infrastructure in-
cludes utilitiesand productionsupport. Equipmentmoduleswere defined only
for the functionsin the manufacturingfacility and plutoniumprocessingfacility
since the other RFP componentscannotbe efficientlymodularized. The modu-
lar equipmentstructuresfor the four stockpilecases are shown in Figures 3:5
(PlutoniumComponent ManufacturingFacility) and 3.6 (PlutoniumProcessing
Facility). The approximatecapabilityof each moduleand the numberof mod-
ules requiredto achieve the productionlevel specified by each stockpile,case
are indicated.

lt shouidbe notedthat the basicmodulesforthe functionsof fabrication,inspec-
tion, classified process, and nondestructivetesting have an inherent capabil-
ity/capacityto exceed even the requirementsfor the largeststockpilecase ex-

; amined. Thus, for those functions, modularityoffers no opportunityto reduce in-
vestment by sizing for the loweststockpilecase. For other functions such as
foundryor alloy stream "B," however, there are potentialcost savings should it
be decidedto purchaseonlythe capabilityneeded for stockpilecases II, III, or
IV.

The Y-12 Plantcan be dividedintofive majorcomponents:an enricheduranium
facility,a depleteduraniumfacility,a lithiumfacility,productionsupportfacilities,
and utilities. The productionsupportfacilitiesand utilitiesneed be considered
only in ReconfigurationOption B. Existing _,,'oductionsupport facilities and
utilities would be used if Option A is selected. Each of the first three
components are further segmented into fun_ions, and then into equipment
modules.

Figures 3.7 through 3.9 depict the approximatecapabilityof each module and
the number of modules required in an enriched uranium facility, a depleted
uranium facility, and a lithium facility, respectively, to achieve the production
levels requiredfor each of the four stockpilecases. The basicunit capabilities
for many of the modulesexceed the ree ,rementsfor the largeststockpilecase
examined.
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Figure 3.5.-Modules Required to Size a Plutonium Component
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Figure 3.7.-Modules Required to Size an Enriched Uranium
Facility for Various Stockpile Cases.
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Figure 3,9,-Modules Required to Size a Lithium Facility for Various
Stockpile Cases.

Figure 3.9 provides an example of the variation in equipment modules required
for specific functions of a modular lithium factory at various levels of production.
As shown in this figure, the basic pressure vesse8 and powder handling mod-
ules would not only fulfill requirements for the smallest workloadcase, but also
meet or exceed the requirements for the largest workload case. The number of
equipment modules needed for other functions varies from one to five, depend-
ing upon the workload anticipated.

The Pantex Plant can be divided into four components: explosives fabrication,
weapon assembly/disassembly, production support facilities, and utilities.
Costs of replacing the production support facilities and utilities need be consid-
ered only if Reconfiguration Option B is selected.

Figure 3.10 depicts the approximate capability of each module for the explosive
fabrication and weapon assembly/disassembly components and the number of
modules required to achieve the production levels specified by each stockpile
case examined.

When the capacity o'f the basic module represents a large increment of the total
workload, the advantage of add-on modules begins to diminish. At some point
it becomes less expensive to initially build the functional structure to the higher
workload requirements and to add more equipment within the structure to meet
increases in demand when they develop. The determination of that point is an
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Figure 3.10.-Modules Required to Size an Explosives Fabrication
Facility and Weapons Assembly/Disassembly Facility

for Various Stockpile Cases.

important part of the cost analysis and a significant consideration in selecting
the preferredapproachto modulardesign.

3.7.4 Costing Assumptions

For purposesof this resourceanalysis,the followingassumptionswere used:

• Utilities/Production SUDDOrt- Utilitiessuch as electricity,water,
and gas/oil were assumed to ex.ist at site boundaries, but the
necessaryon-siteutilities(steam, sewers, radioactiveand hazard-
ous chemical treatment, storage and shipping, electrical distri-
bution systems, communications,emergency backup systems,
etc.) are also included in the cost estimates. Productionsupport
functionssuch as fire stations,administrativeoffices,laundry,and
cafeteriasare also includedinthe estimates. This is a particularly
importantcost element in movingto a new or "green field"site.

• State of Site DeveloDment- The site for consolidationof NMP&M
plantswas assumedto be a greenfieldsite; i.e., no supportinfras-
tructurewas assumed to be already available. This assumptiion
simplifiedthe costing problemby eliminating from consideration
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the significantvariations in types and conditionof supportingin-
frastructurepreexistingat individualsites. The resultwas to con-
servatively estimate the upper bound of costs by assumingthe
worstcase of supporting infrastructureconstructioncosts for Re-
configurationOptionB.

• Stockoile Drawdown- Those Recovery and Storage Facilities
necessaryto support stockpiledrawdown (weapons retirements)
were assumed to be provided during the transition period and
costswere not calculated.

3.7.5 Results of Cost Analysis

3.7.5.1 SpecificFunctionsCovered in ReconfiourationCaoital Costs

• For the relocationof the Rocky Flats Plant the followingcapital
costsare included:

•. Manufacturingfunctions(see Figure3.5),

•. Plutoniumprocessingfunctions(see Figure3.6), and

- Utilities/productionsupport.

• For the analysisof the Y-12 Plant,the followingcostsare included"

o. Enricheduraniumfacility(see Figure3.7),

o• Depleteduraniumfacility(see Figure3.8),

- Lithiumfacility(see Figure3.9), and

•. Utilities/productionsupport (onlyif the Y-12 Plant is relocated
as partof optionB).

• For the analysis of the Pantex Plant,the following costs are in-
cluded:

•. Explosivesfabricationfacility(seeFigure3.10),

- Weaponsassembly/disassemblyfacility(see Figure3.10), and

o. Utilities/productionsupport(onlyif the Pantex Plant is
relocatedas part of OptionB).
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3.7.5.2 B._configurationCaoital Cost Estimates

The capital costs of reconfiguring the three sit6s via Options A and B are illus-
trated in Figures 3.11 through 3.12. As indicated in Figure 3.11, the relocation
of RFP occurs in both Options A and B. Consequently, the cost of relocating
RFP does not vary by option. There are, however, cost differences due to the
choice of using either Modular Approach 1 or Modular Approach 2. For Y-12
and Pantex (Figures 3.12 and 3.13), costs vary both by choice of reconfiguration
option and modular approach. In ali three figures, the costs shown are the total
capital costs for the facilities described in Section 3.7.5.1. The sums of the re-
configuration capital costs for ali three sites are provided in Figure 3.14.

In reviewing these figures and tables it should be remembered that there is a
significant degree of uncertainty in the precision of cost data at this stage of data
development. Yet, there appear to be trends in the relationships between the
two modular approaches that would be very meaningful if confirmed by subse-
quent, more definitive cost analysis. Some of the more significant observations
concerning these costs are described below:

• Total capital costs of downsizing and modernizing Y-12 and
Pantex in place and relocating RFP (Option A) range from $4.2B to
$6.3B, depending upon the stockpile case selected for sizing, lt is
worthy of note that the cost difference between the lowest and
highest cases is $2.1B using Approach 1, but only $0.5B under
modular Approach 2.

• Similarly, Approach 1 has the greatest variation in costs for the
consolidation of RFP, Y-12, and Pantex (Option B), ranging from
$8.0B to $11.1B, depending upon sizing case. With Approach 2,
there is only $0.6B difference between the highest and lowest
sizing cases. This indicates the relative influence of structure
costsversus equipment costs and the degree to which the basic
modules of equipment for heavy metals processing and manufac-

turing are relatively insensitive to workload differences in the
range of stockpile sizes considered.

• The cost of downsizing and modernizing Y-12 and Pantex in place
and relocating RFP (Reconfiguration Option A) is expected to be
about 50-60 percent of the total cost of consolidating RFP, Y-12,
and Pantex at a green field site. Thus, the decision on disposition
of RFP functions is perhaps the key decision of the entire
Complex-21 ROD.

• If one is confident that there is little likelihood that the future
stockpile requirements will be greater than Cases III or IV, there is
a significant cost advantage to choosing modular Approach 1.
Approach 1 would also have the further advantage of a signifi-
cantly lower cost in the early years, during which there will almost
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Figur_ 3.11.-Capital Costs for Reconfiguration of Rocky Flats Plant.
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certainly be intense competitionfor resources. On the other hand,
if there is a perceived need to supportstockpile;requirementson
the orderof Cases II or l at some pointwithinthe life of Complex.
21, modular Apprcach 2 could potentially produce savings of
$0,6B to $1,1B.

• Althoughthe data appears to suggest significantdifferences be-
tween the two options,those differenceswould probablynot be as
great if costsavingsresultingfrom shared infrastructureswerede-
veloped. For example, support and utilities infrastructurealone
accounts for $1.5 billion of the Y-12 re!ocation estimate.
Additionally,the cost estimates for the lower stockpileprojections
would probably be reduced if conceptual designs incorporating
optimummodularconstructionconceptswereto be developed.

° A new concept now being evaluated would capitalize on tl_e ex-
tensive architecturaland engineering work already done_forthe
recently terminated Special Isotope Sepa,'ation (SLS) Plant.
Althoughthe SIS Plant willnot be built,the design of the structure
which wouldhave been built to house !t is almostcomplete. That
design includes ali of the safety and health protection features
needed for working with plutoniumand the highest level of safe-
guards and security, lt includeschemicalseparation processors
and couldbe relativelyinexpensivelymodifiedto house plutonium
recycleand recovery and plutoniumpit fabrication instead of the
AtomicVapor Laser IsotopeSeparationprocessof the SlS.

By adaptingthis structuraldesign for the different missionand for
characteristics of the yet-to-be-chosensite, a plutoniumprocess-
ing facilityto replace Rocky Flats Plantcould be completed more
quickly and at lower costthan a new start design. The designof
this plantwouldaccommudate productionrequirementsat a level
between Level I! and Level II1. This approachalso assumesgreat-
er use of someadvancedtechnologiesand assumesa greaterde-
gree of weapons standardization than do the other estimates.
Standardization of weapons design and use of advanced tech-
nologiesis an integralpart of the next step in Complex-21 devel-
opment. Thi._example may give an indicationof the cost savings
whichcould be achieved.

3.7.5.3 ReconfiourationNon-Ca.oitalCost Estimates
f

Non-capital cost estimates by site for reconfiguring the Complex are presented
in Table 3.3. Several clarifying explanations are needed to understand these
results:

° The RFP non-capitalcostsare the same for OptionsA and B because
RFP is relocatedin bothcases. The startup/switchovercostsreflect
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Table 3.3.-Non.Capital Reconfiguration Costs by Site.

the need to maintain plutonium operations at RFP and begin the op-
eration at the new site during the switehover period (assumed to be
three years).

• At the Y-12 Plant, Option A (Downsizing and Modernizing in Place)
non-capital costs are also high. Most of these costs are due to the
need to concurrently operate old and new facilities during transition.

• The non-capital costs associated with consolidation of Y-12 and
Pantex with a relocated RFP are estimated to be about $1.6B greater
than they would if Y-12 and Pantex ware moderni_,edin piace. This is
principally due to the additional startup and switchover costs associ-
ated with the establishment of dual work forces (at a different site) if Y-
12 and Pantex are relocated.

3.7.5.4 Total Pro!ectCosts

Figure 3.15 illustrates the Total Project Cost relationships between the two re-
configuration options and the two modular approaches. Total Project Costs are
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Figure 3.15.-Total Project Costs for Reconfiguration Options.

the sum of capital andrnon-capitaicostsof reconfiguration.As discussedabove,
Approach 1 would be the preferred modularconcept for both Option A and
OptiOnB if one felt confident that the future stockpile requirementswould be
closer to Cases III and IV than I and II. The crossoverpoint for Option B is at
Case II and very near Case II for OptionA, indicatingthat Approach2 is signifi-
cantly favored_ if Case I were a likelyrequirement.

3.8 DECONTAMINATION AND DECOMMISSIONING
(D&D) COSTS AND REMEDIATION COSTS

The Departmentof Energy _nd its predecessorshave been operating at most of
these sites for 30-40 years. At some,sites, the Department's operating history
exceeds 40 years. The nature of the Department's operations are such that, in
many cases, contaminated equipment and material is produced. This equip-
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ment and material must be removed and disposed of when DOE's operations
are terminated. In most cases, this is a fully anticipated consequence of pro-
duction operations. In these instances, the costs associated with laying-up or
disassembling, decontaminating, removing, and disposing of prope_y and
equipment are referred to as decontamination and decommissioning (D&D)
costs.

The costsassociatedwith cleaning up contaminationor mitigatingor reversing
adverse impacts which exceed normal limits are referred to as remediation
costs. While the De_?,artmenthas alwayssoughtto observe the best engineer-
ing and management practiceswith regard to the operationof its plants, there
have been dramaticchangesin boththe Department'sunderstandingof the im-
pacts of its operationson workers, the public, and the environment, and the
standards and acceptable practices, particularlyin the areas of the environ-
ment, safety, and health, with which the Department must comply.
Consequently,a significantamm.;.ntof remedial action is needed at some DOE
sites.

The D&D and remediation costs which may be required at various DOE sites
are a consequence of the Department's operatin;_history and are nJt directly
related to reconfiguration. They are expected to be substantial, and a signifi-
cant part of the Department's budget for years to come. There iu a possibility
that the Department mightbe able to reduce the total costs of decontaminating
and decommissioning retired facilities and remediating abandored sites
throughthe use of advanced technologies. For this reason, it may be desirable
to defer some remedial actions or D&D activities. In these cas,_, the affected
facilitieswould be placed in a safe, stable condition,and the sites would be se-
cured and restrictedfor other uses.

The DOE Office of Environmental Restoration and Waste Management (EM)was formed by the Secretary of Energys_ecificallyto address the complicated
issuesassociatedwiththe treatment and disposalof the DOE's waste products
and the D&D and remediationof its productionsites. EM willbe responsiblefor
deve!oping and implementing the Department's policies with regard to the
cleanup and restorationof any facilitieswhich are shutdown or relocatedas a
result of reconfiguration. Such facilitieswill be transferred to EM once DP op-
erationsare terminated.

i

The D&D and remediation costs presented in the paragraphs below are in-
eluded in this study only to provide a clearer estimate of the total funding which
DOE will require, lt should be noted ttlat substantial uncertainties remain in
establishing these costs, including such issues as what environmental stan-
dards must be met by cleanup activities. Thus, these costs are primarily useful
to comp'_rethe relative costs of the options presented. For the purposes of ana-
lyzing Complex configuration options, the CRC has determined that D&D and
remediation costs snould be estimated for the potentially affected sites in FY
1992 dollars.
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Decontamination and decommissioning costs were estimated by the same
methodologies used by EM in developing their Environmental Restoration and
Waste Management Five-Year Plan. Only the costs associated with the Pantex,
Y-12, and Rocky Flats Plants were estimated because only those plants are
being considered for reconstruction and/or relocation. Where possible, esti-

o o

mates were derived through comparisons with s_m_larprojects in that plan and
with historical data for completed and ongoing activities. Remediation costs
were estimatedusingthe same techniquesand comparisons.

Table 3.4 illustratesthe estimatedD&D and remediationcosts for ali threesites.
Notice that there are some differencesdepending upon the reconfigurationop-
tion being considered. The D&D and remediation costs for the Rocky FIs,ts
Plant are the same for OptionsA and B, because the site would be shutdown
and handledin thesame manner regardlessof whichoptionwere chosen.

D&D and remediationcostsat the Y-12 Plantar_ high for both options,because
of the large amountof physice_ plant ',nvolvedandthe factthat significantact-

.=

,H i i ii i i i

Costs in FY i 992$B
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Table 3.4.-Estimated D&D and Remediation Costs for Pantex,
Rocky Flats, and Y-12 Plants.

97



ions must be taken to allow the plant to be rebuilt. Even If the Y-12 Plant is re-
built in its current "footprint," a large amount of contaminated equipment and
material must be removed or stabilized to facilitate construction. If the site is to
be abando._.edand restored to unrestricted use, significantly more intensive op-
erations are required. Thus, the D&D and remediation costs for the Y-12 Plant
associated with Option B are considerably higher.

The Pantex Plant is relatively new, in generally good condition, and involves
. activities which do not produce large amounts of waste or contamination. Thus,

its D&D and remediation costs would he relatively small if it were to be relo-
cated. The primary costs associated with relocating the Pantex Plant (Option B)
are those arising from the decontamination of routine work areas.

3.9 SELECTING THE BEST CONFIGURATION FOR
COMPLEX-21

The selectionof the best configurationoptionfor Complex-21 is one of the most
importantand far-reachingdecisionsregardingnuclear deterrence to be faced
by the nationsince World War II. The processleadingto that decisionmustd6-
velop and consider best estimatesof the nationalsecurityneeds of the nation,
the "_tillevolvingconcernsand requirementsfcr ES&H assurarlce,environmen-
tal impacts on each of several prospectivesite choices, the potential for reduc-
ing costs through technological innovation, and the relative costs and benefits
of options and suboptions. Preparation for that decision should, therefore, in-
volve detailed analysis and risk assessment as weil as full and open public
disclosure and participation in identifying and addressing the relevant issues.
The centerpiece of that process will be a PEIS. lt will include public pablicipa-
tion and be supported by site evaluation studies, architectural and engineering
studies, technology assessments and trade-off analyses, as discussed in
Chapter 4. The culmination of the process will be a formal Record of Decision,
currently expected to occur in early FY 1994.
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CHAPTER 4

SETTING A COURSE TOWARD THE FUTURE VISION:
ACTIVITIES SUPPORTING

DEVELOPMENT OF COMPLEX-21

The purpose of this chapter Is to describo the process of achieving
Complex-21. lt begins with a discussion of the types of activities
occurring during the three phases of developing Complex.21. Next
Is a description of the Reconfiguration Project Office, the proposed
organization to steer the course toward Complex.21. Finally, the
chapter addresses the strategy for National Environmental Policy
Act compliance and the plan for development of a Programmatic
Environmental Impact Statement. Much of the Information ;n this
chapter was developed by Team D.

4.1 PHASES OF DEVELOPING COMPLEX-21

Chapter 3 discussedthe vision of Complex-21. This chapter discussesactivi-
ties that willhelp achievethat vision. These activitieswillbegin now and culmi-
nate in the full operation of Complex-21. Executive level management and
leadership will be providedby the ReconfigurationProject Office (RPO). Key
phasesof thisprocessinclude:

• Phase I: Developingthe ReconfigurationProgrammaticEnviron-
mental Impact Statement (PEIS), required by NEPA, which will
lead to a SecretarialRecord of Decision (ROD) coveringthe spe-
cificconfigurationselected for Complex-21.

• P__ Developing detailed designs and satisfying project
specific and site specific NEPA requirements for the selected
Complex-21 configuration.

• _ Constructing,testing,and cef ifyingComplex-21, result-
ing in full operation.

These phases are depicted in Figure 4.1. lt should be noted that Phase III
stretches to about 2015. lt is a goal of the reconfiguration effort to have
Complex-21 fully operational well before 2015. This is technically possible.
However, potentiallegal and regulatory requirementsand resource limitations
may impose delays that are difficult to predict. Recent history indicatessub-
stantial delays are not only possible,but likely. Thus, 2015 was selected as a
date by which either option for Complex-21 could be fully functional,even with
many delays. The succeeding sections describe the activities in more detail.
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Figure 4.1.-Phases of Development. r

4.2 ESTABLISHING A RECONFIGURATION PROJECT
OFFICE

Reconfigurationof the Nuclear Weapons Complex is a multi-year,multi-billion
dollartask. The CRC has begunthe task. Continuingsuccessfulexecutionwill
roquire::orlstantmanagement,leadership,and advocacy, lt is clearthat a dedi-
cated organizationwillbe requiredto continuethe effort. The RPO is that orga-
nization, lt will be the headquartersoffice responsiblefor planning,coordinat-
ing, and executingali activitiesleadingto Complex-21. Assuch, it willhave line
management as well as programmaticresponsibilities.

The RPO willbe responsiblefor a wide rangeof actio_ls. To adequatelyperform
these demandingtasks, the RPO mustbe staffed with highlycompetent,techni-
cally qualified individuals. Staff membersmust have the technicalbackground
necessary to properly integrate the diverse efforts involved in achieving
Complex-21. To ensure propervisibilityin selectingtechnical professionalsfor
assignmentto the RPO, the CRC concludesthat the Secretaryshouldperson-
ally approve assignmentof senior personnel(Division Directorsand above) to
the RPO. Additionally,the ASDP should approve technical personnel being
hiredto fill ali otherpositions. Inherentinstaffingthe RPO withcompetentman-
agers possessingstrong leadershiptraits is the need to allowthese managers
some latitude to organize the RPO and its support structure as they find neces-
sary. Much o_the rest of this chapter describes the duties of, and a proposed
organization for, the RPO. The CRC considers these proposals to be a good
starting point, but fully recognizes that, once staffed, the RPO Director may mod-
ify the proposed structure.
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The RPO musttake several actionsinthe near-term to prepare for implementa-
tion of Complex-21 activities. Some must be completed as a prelude to the
ROD on Complex-21 options, while others must follow that decision. Still
others, such as the evaluationof nonnuclearcomponentsfor outsourcing,are
natural extensionsof currentoperatingpractices and ought to be pursued im-
mediately. The plannednear-term actions include:

• Developmentof a PEIS on reconfigurationof the Complex, as dis-
cussed in Section 4.3 and elsewhere.

• Management of a Site Evaluation Panel which has been estab-
lished to specify selection criteria and select candidate sites for
relocation of RFP, Y-12, and Pantex activities as described in
NMP&M ReconfigurationOptions A and B. These sites will be
evaluated in the PEIS.

• Contractingfor an Architecturaland Engineering firm developing
conceptualdesignsanddetermininFthe feasibilityandcostsof re-
location activities for NMP&M ReconfigurationOptionsA and B.
The resultswillbe availableto assist in preparationof the PEIS.

• Management of a Privatization Planning Panel which has been
establishedto identifycandidateproductsand functionsfor priva-
tization and to develop a Complex Privatization Plan (CPP) for
outsourcingthe productionof as many nonnuclearcomponentsas
possible.

• Management of a Weapons Design StandardizationPanel which
has been established to investigate the standardization of ele-
mentsof nuclear weapons design that would result in lower pro-
ductioncosts and lessexpensiveproductionfacilities. The results
will be available to assistthe A&E firm in developingdesignsand
costs.

• Management of a TechnologyAssessment and Selection Panel
which has been established to investigate the entire range of
available and emerging technologies with acceptable develop-
ment nsk which could be applied in Complex-21. This will be a
semi-permanentpanel, withpanel reportsavailable to assist inthe
PEIS and subsequentdesigndecisions.

• Formation of a RD&T Consolidation Panel to determine which
technical areas of the RD&T element (LANL, t.LNL, SNL, and
NTS) could be combinedto producesignificantcost savings, but
without causing unreasonable laboratory or NTS disruption.
P_ ,el reportswouldbe availableto assistin the PEIS.

'These reconfigurationsupport panels are ad hoc organizationswithout formal
fundingor appropriations. The DOE and Management and Operatingcontrac-
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tor organizations providing the personnel who serve as members or chairper-
sons of these panels will provide for their salaries, travel, and administrative
supportcosts as a part of their planning and development responsibilities. A
small amount of funding has been provided to the RPO to cover the costs of
outside technical consultants and support contractors needed by the panels to
complete their assignments.

The recommended organization of the RPO is shown in Figure 4.2. Initially, the
RPO will require a funding level of about $2.1 M per year and a staff of 35 per-
sonnel (Full Time Equivalents). These resources do not include the direct costs
of performing the PEIS, panel actions, or A&E actions.

The CRC concludes that a Reconfiguration Project Office, as described above,
should be established as soon as possible.

4.2.1 Site Evaluation Panel (SEP)

To facilitate the development of critical information for the PEIS, the Under
Secretary of Energy has established a SEP to determine candidate sites for re-
locating and consolidating the Complex production facilities into fewer logically
related and mutually supportive sites.

The panel is chaired by a senior executive associated with the Office of the
ASDP and includes at least one senior executive from each of the Offices of the
Assistant Secretaries for Environment, Safety, and Health; Congressional and
Intergovernmental Affairs; the Offices of Environmental Restoration and Waste
Management; and the General Counsel.

The panel's purpose is to select a reasonable set of candidate sites for each re-
configuration option. In selecting candidate sites, the SEP will not preclude any
reconfiguration option, but will consider ali factors which affect the suitability of
the site. These include, but are not limited to:

• Geological activity and seismic stability,

• Groundwater characteristics,

• Adequacy of supporting transportation facilities,

• Adequacy of local technical work force and centers of academic
and technical excellence available,

• Prevailing winds and weather conditions,

• Perceptions and attitudes of people affected by the site,

• Impacts of diverting the site from its present use to use as a DP
,. facility, and
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Figure 4.2.-Reconfiguratlon Project Office Organization.

• Impactsof foreseeablefuture ES&H considerations.

The panel shouldcompleteitswork by August1, 1991.

4.2.2 Architectural and Engineering Study

DOE intendsto retainan A&E firmto assistwiththe preparationof feasibilityand
cost studies in supportof Complex reconfiguration. The initialtask of the A&E
contractorwillbe to developconceptualdesignsand accompanyingcost esti-
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mates for each of the reconfiguration alternatives and options contained in the
CR$. The primary focus of this effort will be to refine the reconfiguration cost
estimates contained in the CRS as questions surrounding the size of the
stockpile, the production capacity required of the Complex, and the technical
capabilities needed to ensure national security are answered. The A&E con-
tractor will support the RPO through well-defined engineering design and anal-
ysistasks.

The RPO organizationestablishesa cadre of individualswhoseprimary mission
is to analyze alternative configurationsfor Complex-21 andto determ=nethe
missionrequirementswhich Complex-21 must satisfy. Highly qualified individ-
uals will be sought to fill these billets. DOE will also stress the continuing pro-
fessional development of RPO personnel to create and sustain a Headquarters
management group that is highly skilled in directing technical contractors.

The A&E contractor will assist the RPO by developing conceptual designs in re-
sponse to standards, performance, and capabilities requirements, and criteria
specified by the RPO. These conceptual designs will form the basis for deter-
mining construction cost and schedule estimates, site constraints, technology
assumptions and requirements, risks, and other factors which influence perfor-
mance and suitability of Complex-21 facilities. The RPO will review the work of
the A&E contractor and subject promising preiiminary designs or design ele-
ments to successively more rigorous analysis.

The RPO will ensure that the findir=gsand recommendations of the five recon-
figuration support panels are incorporated into Complex-21 facility conceptual
designs. Thus, through an iterative process, the RPO will converge on a set of
preliminary facility designs and cost estimates that will be considered in the
Reconfiguration PEIS and the ROD. The RPO will ensure that information flows
efficiently between the PEIS contractor, the A&E contractor and the appropriate
reconfiguration support panels to allow the efficient, concurrent performance of
their diverse tasks.

The configuration alterna.tives and options to be considered include:

• No Action, other than those required to achieve and maintaincom-
pliance with applicable federal, state, and local laws, regulations,
and orders;

• Downsizing and modernization of key existing facilities in place
and relocation of RFP plutonium functions to another site (Option
A);

• Collocation of the uranium activities of the Y-12 Plant with the
plutonium functions of RFP (Option Bl);

• Collocation of the component assembly activities of the Pantex
Plant with the plutonium functions of RFP (Option B2); and
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• Collocation of the uranium activities of the Y-12 Plant and the
component assembly activities of the Pantex Plant with the pluto-
niumfunctions of RFP (Option B3).

For each alternative and option considered, the facility designs and cost esti-
mates would:

' • Define a project scope which satisfies Complex-21 needs;

• Assess project feasibility and attainable performance levels;

• Develop reliable cost estimates and realistic schedules in order to
provide a complete description of the project; and

• Specify the project criteria and design parameters for ali engineer-
ing disciplines and identify applicable codes and standards, qual-

, ity assurance requirements, environmental studies, construction
materials, space allocations, energy conservation features, health
and safety factors, safeguards and security requirements, and any
other features or requirements necessary to accurately describe
the project.

The A&E studies and associated M&O contractor support are estimated to cost
_. $29M and require 18 months to complete. The schedule of A&E deliverables
; will support PEIS development.
1

; 4.2.3 Privatizatl0n Planning Panel (PPP)
-

Minimizing the size of the Complexis essentialto controllingthe costsof mod-
ernization and future operations. To that end, the Under Secretary has estab-
lishedthe PPP to determinewhich nonnuclears manufacturingactivitiescan be
outsourcedto the private sector and which activitiescan either be most eco-
nomicallyprovidedby a GOCO facilityor must be retained undertotal govern-
mentcontrolfor nationalsecurityreasons. The PPP is also developinga plan to
maximize outsourcingof nonnuclear productionand service functionsand to
consolidatethe remainingactivities into as few dedicated, nonnuclearproduc-
tion sites as possible. The goal is to haveonly one dedicated, nonnuclearpro-
duction-sitein Complex-21 and, if feasible, eliminate ali dedicated nonnuclear
production-sites. Information developed would be considered in the ROD.

The panel includes DOE employees and representatives of Complex
Management and Operations Contractors. The panel is chaired by a senior ex-
ecutive associated with the Office of the Assistant Secretary for Defense
Programs, and includes at least one representative each from the Offices of the
Deputy Assistant Secrotaries for Nuclear Materials (DP-10) and Military

5 For the purposesof the PPP eflorL ali Complex activities that do not directly involvethe pro-
duction or manufacturing of plutonium, en; r,ned uranium, other radioactive isotopes, or the
production of tritium, are considered to be ,_nnuclear.

=
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Application (DP-20); the Albuquerque Operations Office; Rocky FI_ts Office;
Pinellas, Kansas City, Mound, Y-12, Pantex, and Rocky Flats Plants; and the
three design laboratories.

The overall objective of the PPP is to develop a Complex Privatization Plan
(CPP) which ensures that the Department nlakes maximum, cost-effective use
of privatization as a means of minimizing operating costs and capital investment
requirements of Complex-21. This is to be accomplished in a manner which
releases as many nonnuclear manufacturing Sites as possible to other uses.
Accomplishment will be in two phases:

• _ consists of an analysis of nonnuclear manufacturing ac-
tivitles and the development of a recommendation to privatize, re-
tain, or consolidate each activity.

• _ is the development of the CPP for use by DP line man-
agement in maximizing privatization and minimizing government
facilitY requirements.

Indeveloping recommendations regardingtransfer of candidate activities (both
manufacturing and service) to the private sector, the panel will consider:

• Availability of an adequate and reasonably competitive technical
base for the candidate activities within the private sector;

• The national security issues (including nonpro!lferation) associ-
ated with the candidate activities;

• Manufacturing tolerances, performance requirements, or eco-
' nomic issues associated with the candidate activities; and

, Any other factors that may materially influence the suitability of an
activity for performance by the private sector.

The panel should complete its work by October 1991. Cost of the sui_port con-
tract for the study is estimated to be $0.4M.

4.2.4 Weapons Design Standardization Panel (WDSP)

Standardizationof nuclear weapons componentsand design criteria has not
been a principalgoal in the weaponsacquisitionprocess. Overall, optimization
of militaryeffectivenesshas had a higherpriority. As a result, the Complex is
requiredto producea large numberof custom parts that are often unique to an

= individual weapon system. To some degree, this requirement determines facil-
ity size and complexity. In Complex-21, standardization could potentially
achieve overhead reductions and production streamlining that would limit facil-
ity size and complexity, thereby helping to control modernization costs and fol-
low-on operational costs.
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With this in mind, the Under Secretary has established the WDSP to investigate
the standardizationof design and productionof nuclear weapons and define
the smallest practicable set of productioncapabilitiesneeded to meet nuclear
weapon requirements. The resultswill assist the A&E firm in developingde-
signsandcostsfor use inthe PE'ISand ROD.

The panel is chaired by a senior executive associated with the Office of the
AssistantSecretary for Defense Programsand includesat least one sei:ior ex-
ecutive each from the Offices of the Deputy Assistant Secretariesfor Nuclear
Materials (DP-10) and Military Application (DP-20); the Albuquerque, Oak
Ridge, and San Francisco OperationsOffices;the Rocky Flats, Pantex, Y-12,
Pinellas, Mound, Savannah River, and Kansas City productionplants;the na-
tional laboratories;and the Office of Environmental Restoration and Waste
Management.

Theprimary objectiveof the panel is to simplifyComplexfacilitiesthrough the
standardization of weapons designs and manufacturing processes, while
meetingnationalsecurityrequirements. Associatedobjectivesinclude:

• MinimizingComplex modernization costs by simplifyingand re-
ducingthe size of replacementfacilities;

• LimitingComplex operatingcosts by maximizingthe utilizationof
assets, reducingoverhead, and minimizingcontaminated produc-
tion lines;and

• ControllingES&H compliance costs by reducingthe use of haz-
ardous materials whiclhincurwaste managementand decontami-
nation and decommissioningrequirements.

The productioncapabilitiesbeingconsideredfor standardizationinclude:

• Types of materialsused in weaponsdesigns,includingthe various
alloys;

• Component sizes, shapes and tolerances that casting, forging,
welding, and machiningoperations, both nuclearand nonnuclear,
mustsupport;

. Types and characteristicsof fusing and arming systems used in
weapons designs;

• The solvents, adhesives, plastics, and other materials and their
relatedprocessesin weapons fabrication;

• Compositionof highexplosivesused in weaponsdesign,°"
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• Testing, evaluation, and quality assurance equipment and proce-
dures that are required to assure weapon performance; and

r"

• Permissive Action Link systems and other command and control
devices used in weapons designs.

The panelshould complete its work by February 1991.

4.2.5 Technology Assessment and Selection Panel (TAC,P)

The selection of the technologies and processes to be incorporated into
Complex-21 will be one of the most important factors affecting its perfo,'mance.
The selection process must incorporate several interim stages in order to pro-
vide key inputs to the ongoing planning and design process for Complex-21. A
major step in this process will occur when DOE retains an A&E firm to develop
preliminary designs and cost estimates for Complex-21. The information devel-
oped will be used to prepare the ROD which will specify the configuration of
Complex-21. As Complex-21 is developed, other A&E contracts will be let for
the detailed design and engineering of specific Complex-21 facilities.

A Technology Assessment and Selection Panel, established by the Under
Secretary, will assist the RPO with the croation and implementation of a
Complex-21 Technolo_tyAssessment and Development Program (TADP), eval-
uation of the data developed by the TADP, and recommendation of technical
baselines to specify the technologies and processes to be used in each
Complex-21 facility. The Complex-21 TADP will identify mature and emerging
technologies with the greatest potential benefit and will recommend programs
to further refine and evaluate them for use in Complex-21. Multiple revisions of
the TADP will be required to support various phases of the Complex-21 design
and development process.

The TASP has a standing membership consisting of a Chairperson and eleven
members drawn from DOE and Complex Management and Operating (M&O)
contractors. Additional members with specific areas of expertise may be added
by the TASP Chairperson. The TASP Chairperson may also employ outside
technical consultants and support contractors. The TASP is chaired by a senior
DOE executive and includes one senior representative from each of DP-10 and
DP-20; the Albuquerque, Oak Ridge, and San Francisco Operations Offices; the
three national weapons laboratories; two selected M&O contractors; and the
Office of Environmental Restoration and Waste Management. The Chairperson
and members of the TASP shall serve renewable three-year tJarms.

The primary objective of the TASP is to ensure that the technologies and pro-
cesses used in Complex-21 represent the best achievable balance between
cost, performance, schedule, and risk. Associaled objectives include:
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• Enhancing the performance of Complex-21 by choosing only
technologies that are sufficiently mature and that meet operational
reliability, maintainability, and availability requirements;

• Selecting promising emerging technologies and developing them
to a level of maturity that warrants consideration for use in
Complex-21;

.

• Minimizing Complex modernization costs by specifying technolo-
gies that maximize the flexibility of Complex-21 and reduce its
physical size and infrastructure requirements;

• Controlling Complex-21 operatingcosts by selecting technologies
that are the most cost_effectivemeans of providingthe required

° production capabilities, given projected workload and schedule
requirements; and

• Limiting ES&H costs and contingent liabilities by selecting tech-
nologiesthat minimize the number and volume of waste streams,
minimize use and maximize containment of hazardous materials,
and minimize exposure of workers to radiation and hazardous
environments.

In determining the cost-benefit of a particular technology, the TASP is consider-
ing both Initial capital costs and operating costs -including direct labor and ma-
terials, maintenance, energy consumption, waste processing and disposal, and
foreseeable contingent liabilities (primarily ES&H driven). The most cost-effec-

: tive technology will generally be the one which meets ali minimum require-
ments and results in the lowest unit production cost when ali costs, both capital
and operating, are amortized over the projected lifetime of Complex-21. Cost-
effectiveness is not the sole selection criteria, however, and other technologies
may be chosen if compelling performance reasons exist.

The TASP is a semi-permanent body which will operate at least until ali
Complex-21 facilities have completed Title I and II design.

4.2.6 Weapons Research, Development and Testing
z Consolidation Panel (RCP)

: The weapons research, development, and testing element of the Complex
constitutes an important portion of the DP budget. Controlling the cost of mod-
ernizing and operating the RD&T element is essential to minimizing the cost of
the nation's nuclear deterrent. The major concern when investigating oppor-
tunities to reduce the size and/or the cost of the RD&T element is to ensure that
any actions proposed do not unacceptably impact the laboratories' abilities to
perform assigned missions. Reducing the size and funding of the RD&T ele-
ment are not ends in and of themselves, lt is clear, however, that the future fis-
cal environment will be austere. Therefore, it is imperative that the entire

_
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Complex focus on essential missionsand capabilities to preserve the effective-
ness of the Nation's nuclear deterrent.

In view of the above, a Research, Development, and Testing Consolidation
Panel (RCP) will be established to examine the current operating and funding
practices of the RD&T Complex and recommend ways to reduce the cost of
weapons RD&T without unacceptably impacting upon mission performance.
The RCP will be comprised of a Chairperson and six members. T;_ree of the
members will be selected by the Directors of the three weapons laboratones:
Lawrence Livermore, Los Alamos, and Sandia National Laboratories. Ore
member will be selected by the Manager, Nevada Operations Office, to repre-
sent the Nevada Test Site. The remaining two members and the Chairperson
will be appointed by th_' Under Secretary of Energy from outside the
Department of Energy and its M&O contractors. The ASDP will be tasked to
provide a senior executive as a liaison to help the RCP Chairperson obtain any
technical or administrative suppGrt required. The RCP would also coordinate its
actions with the Sec_'etary of Energy's Advisory Board and solicit inputs from
other government agez;cies,

The primary objective of the RCP will be to examine the missions, facilities, and
aperatiGns of the RD&T element and recommend changes that could help DOE
satisfy essential weapons RD&T requirements, while minimizing the RD&T
Complex. Secondary objectives would include:

• Delineating the weapons RD&T activities and capabilities that are
essential to support the Nation's nuclear deterrent and for the
maintenance and modernization of the nuclear weapons stockpile;

• Identifying those weapons RD&T activities for which peer review
and competition are essential to assure the samty and perfor-
mance of the Nation's nuclear weapons stockpile; and

• Specifying those instances in which peer review and competition
require duplicate facilities and capabilities rather than common re-
sour'cos shared by multiple working groups.

The RCP will evaluate other activities such as factors that impact the efficiency
and total cost of weapons RD&T activities when developing conclusions and
recommendations, lt will also project RD&T element capital investment and op-
erating costs that can be avoided through consolidation or eliminat=on of pro-
grams and facilities.

]he RCP will prepare and deliver to the Director of the Reconfiguration Project
Office a report with recommendations based on an analysis of RD&T activities
and capabilities that are essential to maintain the nation's nuclear weapons su-
periority and nuclear deterrent; and an analysis that identifies the weapons
RD&T activities and capabilities that require peer review and/or competition,
specifying for each any duplicate facilities and resources required. The recom-
mendations will include changes to the organization, operations, management,
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and capital plant of the RD&T element that have the potential to Improve the ef-
ficiency or lower the cost of weapons RD&T without unacceptably impacting the
weapons RD&T mission. These recommendations should be directed at struc-
turing an RD&T element that emphasizes essential missions, has the greatest
likelihood of maintaining the viability of ;he RD&T Complex and the s_,Jperiority
of the nation's nuclear deterrent in an austere fiscal environment, and makes
maximum use of consolidated programs and shared resources to improve effi-
ciency and performance. ,

If conveneo oromptly, the RCP will probably need to operate throUgh October 1,
1992, at which time it could deliver a final report.

4.3 PHASE I, DEVELOPING THE RECONFIGURATION
PROGRAMMATIC ENVIRONMENTAL IMPACT
STATEMENT (1990-1994)

This portion of the report outlinesan overall strategy to comply with NEPA in
modernizingthe Complex. Under NEPA, DOE is requiredto prepare an envi-
ronmentalimpact statement on major actions that may significantlyaffect the
humanenvironment. Reconfiguringthe Complexwouldbe such an action.

4.3.1 NEPA Compliance Strategy

The NEPA compliancestrategy for reconfigurationhas two phases: near-term
compliance in developing a reconfiguration plan, and long-term co_npliance
while the plan is being implemented.

The first phase will focus on preparing a Programmatic Environmental Impact
Statement (PEIS) for reconfiguration of the Nuclear Weapons Complex. The
PEIS will analyze the consequences of alternative configurations for the
Complex in order to determine a configuration which maximizes efficiency and
minimizes risks. DOE will use the PEIS process to help develop a comprehen-
sive reconfiguration plan.

The second phase of the recommended NEPA strategy will orchestrate future
DOE decisions within the programmatic decisions stemm=ngfrom the PEIS. This
will include tiering future project-specific or site-specific NEPA reviews on the
PEIS, thus simplifying the analysis needed for future projects. Additionally,
PEIS analyses or related decisions could be incorporated by reference in future
NEPA documents. DOE may choose to supplement the PEIS and Reconfig-
uration Plan later if there is a proposed change in the implementation of
Complex-21.
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4.3.2 Rationale for the PEIS Approach

A PEIS on reconfigurationcan serve as an effective planning and decision tool
by providing DOE and the public with information on the environmental conse-
quences of a broad range of possible reconfiguration alternatives before poten-
tial options have been foreclosed or Irrevocable project-level commltments of
resources have been made. DOE plans to use the PEIS process to develop a
comprehensive plan to establish an overall approach for restructuring the
Complex.

NEPA requires an EIS to be prepared for major federal actions. The definition
of the term "major federal action" in 40 CFR 1508.18(L_)includes:

• Adoption of formal plans, such as official documents prepared or
approved by federal agencies which guide or prescribe alternative
uses of federal resources, upon which future agency actions will
be based; and

• Adoption of programs, such as a group of concerted actions to im-
plement a specific policy or plan; systematic and connected
agency Jecisions allocating agency resources to implement a
specific statutory program or executive directive.

The re_nfiguration effort falls within the scope of this dufinition of a major fed-
eral action; thus, DOE is required to prepare an EIS on modernization.

The President's Council on Environmental Q_ality (CEQ) regulations regarding
implementation of NEPA also advises agencies to analyze "connected actions"
in one EIS. The actions leading to reconfiguration of the Nuclear Weapons
Complex meet the definition of connected actions in 40 CFR 1508.25(a)(i) be-
cause they:

• Automatically trigger other actions which may require EISs,

• Cannot or will not proceed unless other actions are taken previ-
ously or simultaneously, and

• Are interdependent parts of a larger action and depend on the
larger action for their justification.

Accordingly, a PEIS is appropriate for analyzing the consequences of the con-
nected actions involved in reconfiguring the Nuclear Weapons Complex.

4.3.3 Decisions Needed for Reconfiguration

The PEIS will be used to support DOE decisionson how to reconfigureits Nu-
clear Weapons Complox; specifically,how the Complex should be configured
when complete (i.e., Complex-21). The PEIS may also be used to supportDOE
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decisions regarding the mid-term configurationof its plutoniumfacilities, i.e.,
about the year 2000. After consideringthe analysisin the PEIS, DOE will de-
cide how to configure the Complex and how to achieve that configuration.
These decisionswill be set forth in the ROD, followingcompletionof the final
PEIS; the ROD for the mid-termplutoniumfacilitiesmay be split from the main
ROD and issued separately. DecisionsregardingComplex-21 will also be in-
corporatedinto a specificreconfigurationplan. The plan will cover such things
as sites identifiedto carry out (or relinquish)specific functions, schedules for
transferringresponsibilitiesfrom one locationto another or bringingnew facili-
ties online, and th_ extent of government-ownedand private facilities to be
used.

4,3.4 Scope of Programmatic Environmental Impact Statement

The PEIS will examineimplicationsof alternativemeansto accomplishmodern-
ization of the Complex. Wide-ranging, it will describe the purpose and need for
reconfiguration and discuss alternative ways to meet that need. A band of rea-
sonable alternatives will be analyzed. The PEIS may also describe alternatives
which are not felt to be reasonable and the rationale for their dismissal, but not
in detail.

The alternatives analyzed in the PEIS will include: (1) No Action, or only the up-
grades required to comply with federal, state, and local laws, regulations, and
orders and to accomplish the Department's defense related mission;
(2) Reconfiguration Option A, Downsizing and Modernizing in Place; and (3)
Reconfiguration Option B, Maximum Consolidation. Although, theoretically,
there could be a large array of possible configJrations under Reconfig-uration
Options A and B, the PEIS will examine a range of options felt to be representa-
tive and feasible.

In addition to the alternatives for the long-term configuration of Complex-21, the
PEIS will also examine alternatives for a mid-range configuration for the pluto-
nium supply and fabrication functions for the existing Complex in about the year
2000. This analysis is predicated on the potential need for an interim means to
supply plutonium metal and manufacture plutonium pits in the event that DOE
elects to stop these functions at the Rocky Flats Plant prior to their scheduled
replacement by Complex-21. Alternatives include accelerating constructing,
testing, and operating the first modules for Complex-21; constructing an interim
fecility; retrofitting an existing facility; and No Action.

As part of the larger reconfiguration effort, a Capital Asset Management Process
has been implemented to support repairing or replacing aging facilities within
the Complex. Until the Reconfiguration ROD, this process will support the
minimum effort required to allow the current Complex to continue to perform the
Department's defense related mission in compliance with applicable require-
ments. The results of CAMP will be incorporated into the No Action alternative
in the PEIS.
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DOE willidentifyitspreferredalternativeforreconfigurationas soon as ithas
been developed.Thlsmay be doneflrstIntheNoticeofIntent(NOI),theDraft
PEIS,ortheFlnalPEIS;DOE isobligatedtoIdentifyitspreferredalternatlvein
thefinalPEIS. ShouldtheSecretaryidentifya preferredapproachpriortopub-
licatlonoftheNOI forthlseffort,ltwlllbe IdentlfledtothepubllcIntheNOI asthe
DOE's preferredalternatlve.The Secretaryhas alreadyIdentlfledtwo prefer-
enoes:first,torelocatethenuclearweaponsfunctlonsnow asslgnedtoRFP and
closetheplant,and,second,topursuemaximum consolldationofthe non-
nuclearmanufacturingelement,wlththe goalof havlngonlyone dedicated
nonnuclearmanufacturingsiteInComplex-21. Bothofthesepreferenceswill
be specificallyIdentlfiedwlthlnthepreferredalternativeintheNOI. Inaddition,
InAugust1990,theSecretaryIdentlfledseveralotherprlnciplesforachlevlng
Complex-21.Those principleswillbe includedIntheNOI,and wlllbe used to
guideDP informulatingthepreferredactlvltles.

4.3.5 Items Outside the Scope of the PEIS

DOE can expect to receive public comments on any subject pertaining to nu-
clear weaponsor the nation'sdefense; however,the scopeof the PEIS analysis
does not need to be enlargedto includeali topics raised. The purpose of the
PEIS is to support DOE decisionson reconfigurationof the Nuclear Weapons
Complex. The centralquestionis how best to do the job assignedto DOE, not
whetherto do it. Therefore, topicswhichare not germaneto thisseries of deci-
sionswouldbe outsidethe scope of the PEIS. For example, it is not withinthe
province of DOE to determine whether or not the nation should have nuclear
weapons- that decisionrestswith Congressandthe President. Nor is it within
DOE's prerogative to decide not to meet the needs for nuclear materials or
weaponsestablishedby Congressand the President.

4.3.6 PEIS Scheduling

DOE willbeginwork onthe PEIS as soonas feasible. On January 12, 1990, the
Secretaryannouncedthat DOE willpreparethe PEIS. Publicationof the NOI in
the Federa/ Register would mark the officialstart of the PEIS by formally all-
nouncingthat the PEIS is being prepared. The publicationof the NOI in the
Federa/Register would also initiatethe beginningof the publicscoping period
and wouldannouncethe publicmeetingson the PEIS.

A preliminaryschedulefor preparingthe PEIS that includestargetdates for key
milestonesis shownin Figure 4.3. The scheduleshowsthe processstarting in
February 1991 with publicationof the NOI. The schsduleallows a reasonable
marginfor developmentof the draft PEIS. The NOI wouldidentifythe proposed
scopeof the PEIS and DOE's preferredalternativeif known.
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CommentPeriod & Public Flearlnge
Address Comments& Prepare PEIS ,
Final PEIS
Recordof Decision
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FiscalYear
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I I II ii J,, ..... i

Figure 4.3.-Re¢onfiguration PEIS Schedule.

The NOI formally begins the PEIS process, lt may be advantageous to issue the
NOI at the same time that the Reconfiguration Study is released, in order to al-
low public review ofthe NOI in the context of the background, options, and con-
clusions presented in the study. Accordingly, the CRC concludes that the NOI
should be published in February 19_1 to coincide with the release of the study.

The Site Evaluation Panel will evaluate sites for relocating some Weapons
Complex facilities (see Section 4.2.1). The PEIS scopir_gprocess may haveto
be extended to cover any public input process cond_.,cted as a part of the

: panel's evaluation If so, the PEI3 scopingperiod shown in Figure 4.3 would be
extended, with a c_.'responding extension for completing the PEIS Implemen-
tation Plan. Other dates would not be affected.

4.3.7 Menaglng the PEIS Process
=

The PEIS effort will be managed by the RPO when this office is established.
Until then, it will be the responsibilityof DP's Office of Weapons Policy and
Program Planning. The schedulefor preparationof the PEIS is shownin Figure
4.3. In orderto accomplishthe PEIS review expeditiously,publicscopingwill
be managed as a separate task from the remainder of the work for the PEIS.
Key steps inthe PEIS developmentprocessare describedbelow.
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4.3.7.1 The Public Scopina Proces_

The public scoping process allows an agency to solicit information from the
general public and other governmental agencies in order to identify significant
issues to be addressed through the NEPA review. The NOI initiates the public
scoping process, and invites public comment on the agency's proposed scope
for the EIS.

As part of this process, DOE requires that one or more public scoping meetings
be held for any EIS effort. Public meetings will be scheduled at representative
locations around the country to allow interested parties to present oral com-
ments and information. Ali oral and written comments received in response to
the NOI will be reviewed. The scope of the PEIS will be adjusted as needed,
and the results of scoping reflected in the PEIS Implementation Plan.

..

4.3.7.2 Preoarine the PEIS

The PEIS contract will be offered for bid as soon as possible. The contractor
selected will be responsible for preparing the PEIS Implementation Plan, the
draft PEIS, and the final PEIS. The alternatives and analysis in the draft PEIS
will be based in part on the material and assumptions contained in this study.
Other studies prepared as part of the reconfiguration effort, described below,
will also be used to support the PEIS analysis.

The contractor will assist with managing the public review and comment pro-
cess for the draft PEIS. DOE requires that one or more public hearings be held
for any draft PEIS. Public hearings will be held at approximatr._ythe same loca-
tions where public scoping meetings were held. Written ana oral public com-
ments will be addressed in the final PEIS, and the document will be revised as
necessary in response to concerns raised.

4.3.7.3 Preoarina the ROD

After the final PEIS is issued, the reconfiguration ROD will be prepared for
Secretarial action. The ROD will explain how DOE considered environmental
factors in reaching its decision on Complex-21 and will identify other factors,
such as cost projections or engineering data, that were used to reach the deci-
sion.

In addition to the ROD on the configuration of Complex-21, DOE may prepare
separate RODs to address the mid-range configuration for plutonium fabrication
functions of the Complex. Should DOE determine that there is a need to estab-
lish an interim means to manufacture plutonium pits, a ROD would establish the
timing and method to meet that need. Should DOE determine that consolida-
tion of nonnuclear manufacturing functions requires action under NEPA, a sep-
arate ROD would address such consolidation. The RODs on mid-range config-
uration could be issued independently from the ROD on Complex-21, or they
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could be issued at the same time but as a separate decision from the broader
considerations regarding Complex-21.

4.3.8 Coordination with Other DOE Studies

4.3.8.1 ReconfigurationPanels

As outlined in Section 4.2, five Independent reconfiguration support panels
have been or are being established by the Under Secretary. These panels will
support the RPO by concentrating the best talent and technical expertise avail-
able within the Complex on a limited number of issues which are critical to se-
lecting the best configuration and design for Complex-21. Although these pan-
els will conduct their work Independently, under the oversight of the RPO, the
findingsand recommendationsof one panel may be pertinent to the activitiesof
another. Also, the activitiesof the supportpanels will producedata which will
beneeded to performother RPO activities,

For example, the activities of the Weapons Design StandardizationPanel re-
lated to minimizingthe number of different types and designs of components
used in weapons manufacturingwill be of interestto the PrivatizationPlanning
P&nel as they try to developa Complex PrivatizationPlan. Similarly,the find-
ingsand recommendationsof the TechnologyAssessmentand SelectionPanel
and the Site Evaluation Panel (SEP) will be needed hy the A&E contractorto
develop increasinglymore sophisticatedfeasibility and cost studies. The out-
putsof both the SEP and the feasibilityand coststudieswill be needed to pre-
pare the PEIS and, ultimately,the ROD. The SEP will be particularlyimportant
because it will establish evaluation criteria and determine candidate sites for
the relocationof Complexfacilitiesunder reconfigurationOptionsA and B.

4.3.8.2 Architectureand EngineeringStudy

As discussed in Section 4.2.2, the RPO will retain an A&E firm to prepare a
number of analyses in support of the PEIS and the ROD processes. The pri-
mary functions of the A&E contractorwili be to prepare and evaluate, in accor-
dance with standards, criteria, and requirements specified by the RPO, prelimi-
nary designs and construction cost estimates for Complex facil!ties that might be
relocated. This inclades determination of technical factors and cost differences
that are associated with each of the various sites recommended by the SEP and
being evaluated through tne PEIS. The A&E contract,;r, under the guidance of
the RPO, will also maintain a close liaison with the reconfiguration panels to en-
sure panel recommendations are appropriately reflected in the conceptual de-
signs.

: In consort w!th the TASP and the RPO, the A&E contractor will be expected to
recommend a technical baseline for new or substantially upgraded Complex-21
facilities. This technical baseline will specify the technologies, materials, pro-
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cesses, and equipment that will form the design basis for Complex-21 facilities.
Cost-benefit analyses addressing the various technologies proposed and their
degree of Incorporation into the facility designs will be an Important element of
this task. As facility conceptual designs evolve, they will be used to help evalu-
ate the environmental Impacts of new or upgraded facilities at specific potential
sites and to determine the overall cost effectiveness of particular configurations:
The output of the feasibility and cost studies will be essential to the successful
completion of the PEIS and the specification of a final Complex-21 configuration
In the ROD. The RPO will aggressively manage the A&E contractor's activities
and coordinate them with these efforts.

4.3.9 Coordination with Other NEPA Efforts

The Reconfiguration PEIS will require interface with other ongoing and future
NEPA reviews. The RPO will coordinate the PEIS with other DP NEPA reviews
and Complex-related programmatic NEPA reviews prepared by other offices
within DOE. Currently, DOE Is preparing two related programmatic EISs: the
New Production Reactor EIS and the Environmental Restoration and Waste
Management PEIS. Over time, to remain flexible, DOE may have to revise the
Reconfiguratl_n Plan and supplement the Reconfiguration PEIS to accommo-
date future p_ogrammatic decisions.

4.3.9.1 New ProductionReactorEI_

The New ProductionReactor EIS analyzes the proposalto achieva new pro-
ductioncapacityto producenuclearmaterialsand to select one or moresitesfor
locatingproductionreactors. The schedulefor thiseffort is to publisha draft EIS
in April 1991; a final EIS in November 199!; and a ROD in December 1991.
Because the decisions on new production capacity will precede the final
Reconfiguratton PEIS, the PEIS will not revisit the analysis in the New
ProductionReactor EIS or its relateddecisions. Material from that EIS may be
incorporatedby reference intothe ReconfigurationPEIS, and decisionson new
productioncapacitywillbe factoredintothe fir:al PEIS analysis.

4.3.9.2 EnvironmentalRestorationand Waste ManaoementPEISv

At the same time that the Secretary directed DOE to prepare the
ReconfigurationPEIS (January 12, 1990), he directed DOE to preparean Envi-
ronmentalRestorationand Waste ManagementPEIS.

The EnvironmentalRestorationand Waste Management PEIS will be a plan-
ning-level document which evaluates alternative approaches for managing
DOE's nuclear, hazardous,mixed, and sanitarywaste. DOE proposesan inte-
grated approach to corrective actions, environmental restoration and waste
man_gement, and an applied researchand development program,as outlined
inthe DOE Environmenta/ Restoration and Waste Management Five-Year P/an.
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This PEIS will evaluate the Impacts of DOE's proposedenvironmental restora-
tion and waste managementprogramover the next 30 years, lt will Includethe
waste managementImplicationsof DOE's plansto modernizethe nuclearwaste
portion of the Complex and examine transportation implicationsof waste dis-
posal.

The Office of EnvironmentalRestorationandWaste Management (EM)is devel-
oping its own modernizationstudy as thu first step in a continuing strategic
planningprocessfor EM. The studywillexplorestrategicconfigurationalterna-
tives and modernizationoptionsfor the Waste Management Complex. These
willbe used to determine the scopeof the environmentalrestorationand waste
management PEIS. EM will continue this strategic planningprocessto ensure
that DOE's waste management and site cleanup operationsare handled effi-
ciently.

4.3.9.3 Future_ite-Wide EISs

Some DOE Nuclear Weapons Complex sites have site-wide EISs (or environ-
mental assessments) in place. Site-wide EISs completed or updated after the
Reconfiguration PEIS will incorporate appropriate aspects of the Reconfig-ura-
tion ROD.

DOE may decide to initiate some site-wide EISs (or supplement existing docu-
ments) while the Reconfiguratlon PEIS is underway. Any such effort must be
carefully coordinated to ensure that neither review forecloses options consid-
ered in the other.

4.3.9.4 Interim Actions

In the event DOE wishes toact on a pruposal covered by the scope of the PEIS
analysis before the Reconfiguration ROD is issued, DOE will have to determine,
on a case-by-case basis, whether the action may proceed. For a major federal
action, this would be done by applying the test for interim actions found in 40
CFR 1506.1(c): (1) the action must be justified independently of the program, (2)
the action must be covered by an adequate EIS, and (3) pursuing the action will
not prejudice the ultimate decision on the program by determining subsequent
development or limiting alternatives. For other actions, DOE would determine
the level of NEPA review required, lt would be the responsibility of DP and the

1 RPO to review_ny interim actionsto ensure that these conditions were met. For
NEPA reviews related to the Complex that were initiated prior to the start of the
Reconfiguration PEIS, DP and the RPO would review the proposal to
recommend whether or not it constitutes an interim action within the meaning of
40 CFR 1506.1(c).
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4.3.10 Conclusion

The CRC cor.cludes that the Reconfiguration PEIS should be scheduled, devel-
oped, and coordinated as described above.

4.4 PHASE II, COMPLEX-21 ACTIVITIES (1992-2009)

The primary activities of Phase II will center on developing designs for the new
or substantially upgraded Complex-21 facilities and complying with ali regula-
tory requirements nece_sary to allow the construction and startup of these fa-
cilities on an expedited basis, Specific Phase II activities will include:

• Defining the technical baseline of the selected Complex-21 facili-
ties;

° Completing the development and validation of new or less mature
technologies selected for use in CompJex-21facilities;

° Completing specification of tha design criteria to be used for
Complex-21 facilities (particularly with regard to seismic, ES&H,
S&S, and other protection criteria);

° Completing the uetailed conceptual design of Complex-21, speci-
fying the general' layout and capabilities of the sites which are to
constitute the Complex;

• Completing Title land regulatory compliance requirements for the
preliminary design of Complex-21 facilities, including NEPA re-
quirements such as site-specific EISs;

° Substantially completing Title II, detailed design of Complex-21
facilities; and

° Determining the overall schedule for, and coordination of, con-
struction, startup, testing, transition, shutdown, and decommis-
sioning for' affocted facilities.

These alternatives will rec_uireextensive use of A&E and technical support, par-
ticularly environmental contractors to prepare and evaluate design alternatives
and the associated EISs. The RPO will oversee these activities, with the assis-
tance and close coordination of the na_iunal laboratories and DP line manage-ment.

4.5 PHASE III, COMPLEX-21 ACTIVITIES (1996-2015)

Phase III embodies the bulk of the Reconfiguration effort and results in the
commitment and expenditure of a large amount of public funds. Phase III fo-
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cuses on the constructionand testing of the new or upgraded Complex-21 fa-
cilities,the checkoutand operationaltestingof these facilities,the transfer of
operations,and the shutdownand deactivation of surplusfacilities. Phase III
overlapsconsiderablywith Phase I1. Ali reasonabl__fi:orts will be made in se-
quencing the operationalstartup of Complex-21 facilities to allow early shut-
down or reductionof weaponsactivitiesat existingsites; especiallythose such
as RFP that are primecandidatesfor phase-out.

Phase !11tasks willpresentformidablemanagementchallengesto DOE, suchas
the potentially large surge in personnel required to activate new facilities for
_3stingand operations,while mission-essentlaloperationscontinue at existing
facilities. Recruiting,training,and certifyingsuch a large work force, especially
in lightof the shrinkingpoolof skilled labor,will rival the constructionand man-
agement of the Complex-21 facilities themselves in terms of complexityand
management expertise required.

The actual constructionand operationaltesting of Complex-21 facilities, once
ali design and regulatory hurdleshave been overcome, will present their own
unique challenges as highly specialized, complicated, and unique structures
are builtto exactingstandards.

4.6 COST SUMMARY

The funding requirements to support the activities described in this chapter are
summarized in Table 4.1.
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Summary of Reconfiguration Funding Requirements (SM)
(Roundedto Nearest $0.1M)

FY: _ 1992 _ _ 1995 1996

PEIS 2.0 4.1 4.1 - - -
A&E 2.0 21.0 6.0 - - -
PPP 0.2 0.2 ....
Post-ROD* - - - 75.0 200.0 400.0
RPO - - 2.1 2,,.1. 2.1 2.1

Total 4.2 25.3 12.2 77.1 202.1 402.1

* Post-ROD costs are rough estimates only.

Summary of Personnel Requirements forReconfiguration
(Fu!l Time Equivalents)

FY: 1991 1992 1993 1994 1995 1996

PEIS ......
A&E ......
ppp ......
Post-ROD - ......
RPO 17 35 35 _ 35. 35

Total 17 35 35 35 35 .35

Table 4.1.-Summary of .Reconfiguration Resource
Hequlrements.
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CHAPTER 5

IMPROVED MANAGEMENT OF THE COMPLEX

This chapter addresses changes to management processes, tools,
and organizations to ensure that the existing Complex in!tastruc.
ture can be safely, efficiently, and effectively sustained during and
after the transition to Complex.21. The chapter begins with a dis-
cussion of the Integrated Management System Concept- the
establishment of fully Integrated strategic and program planning
processes, flowing directly Into the budgeting process. Next, one
of the most Important recommendations of this study Is presented.
A Capital Asset Management Process wifl be established as the
primary tool for the planning, budgeting, and managing of 311 capi-
tal assets, maintenance piojects, and activities throughout Defense
Programs. lt will provide, for the first time, detailed vertical and
horizontal visibility of ali ongoing and forecast projects related to
every significant capital asset In the Complex. Much of the Infor-
mation in this chapter was developed by Reconfiguratlon Teams E
and F.

5.1 THE INTEGRATED MANAGEMENT SYSTEM

Many factors have contributed to Complex deteriorationover the past 40 years.
The lack of an JJ319.g._ approach to planning, budgeting, and managing re-
sources to achieve long-range goals is one of the more critical shortfalls that
must be corrected. To this end, a framework has been developed to examine
the Complex as it currently exists, to describe the future, and to plan an orderly
transition to Complex-21. This framework is based on an integrated manage-
ment system that includes standards, tools, and applications.

The foundation of this concept is a strategic planning process that provides
guidance for the Complex 20-25 years into the future. A shorter range Program
Plan details a roadmap for the immediate five years and guides development of
an implementing budget. The Capital Asset Management Process (CAMP),
which is an important new tool in the integrated system, will provide the basis
for managing capital assets in an orderly manner throughout DP. In order to
provide the necessary structure to assemble data, develop and present alterna-
tives for decisions, and coordinate actions across program areas, the concept
also includes some reorganization within DP.

5.1.1 The Planning and Budgeting Process

Improvements in the Complex can only be realized and sustained through a
systematic process that translates visions into prioritized, detailed plans and ac-

127



tions. This _,_velopment of systematic foresight coupled with the creation of
clearly articulated long-term goals and plans minimizes uncertainties, maxi-
mizes opportunities, creates consensus, and provides greater organizational
stability. This process of foresight, goal setting, andplanning enables one to
view the future from a qualitatively different perspective, treating the future as an
achievable product of today's decision -in effect, defining the future.

A sound planning and budgeting process is the mainstay of any organization.
_nthe past, DP has not developed an effective system for identifying or achiev-
ing its Ior,g-term goals. To remedy this situation, a fundamental change is
needed in the management of the Complex's operations. The traditional prac-
tice of dividing the Complex into relatively small pieces and making rather nar-
rowly scoped, short-range plans needs to be replaced by an integrated process
that begins with a sweeping, long-range, top level view of the realistic goals of
the Complex and a strategy for realizing those goals. From this strategy must
evolve a Complex-wide prioritization of needs, an analysis of alternative ways
of meeting these needs, and decisions for budget implementation.

The DP Strategic Plan (SP) provides this broad, long-range view of the future of
the Complex. lt defines the missions, goals, values, objectives and key factors
relating to the missions. The strategic planning process is intended to orient ali
line managers and staff planners to a common course of action. However,
strategic planning alone is insufficient. The long-range goals can only be real-
ized through coordinated efforts that produce a succession of near-term, well
defined Program Plans.

The DP Program Plan (PP)is a five-year plan that addresses the near-term
major thrusts and issues of the individual program elements that support the
Strategic Plan. lt delineates specific projects, key milestones and deliverables,
and provides estimates for manpower and funding needs. The Program Plan
provides direct linkage between the broader Strategic Plan and the budget.
Budget preparation, in turn, flows directly from the Program Plan.

The existing DP budget process requires very little modification. However,
substantial changes should be made in the approach to obtaining the support-
ing data. The most significant change in the budget process would result from
the field office's assessment of needs and then headquarters' prioritization of
those needs in the context of program management's strategic perspective (as
outlined in the Strategic Plan) of future requirements and site interrelationships.
Thus, the budget request will be supported by a five-year Program Plan reflect-
ing both headquarters and site level analyses of near-term prioritized require-
ments.

5.1.2 Integration of Strategic Planning, Program Planning,
and Budgeting

The flow of information during the development of the Strategic Plan, the
Program Plan, and the budget submission can be seen in Figure 5.1. This sec-
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tion of the reportdiscussesthe information flow in the planning process. The
compositionand functionsof the organizationalentities performingthe work are
discussedlater in this report.

As Figure 5.1 shows, inputs to the strategic plan are gathered from many
sources. Overall planning guidance is then developed by the Defense
ProgramsManagementBoard (DPMB), a boardcomposedof seniorexecutives
and chaired by the ASDP. This guidance is interpreted in the context of the
three primarymission-orientedprograms (RD&T, Nuclear Materials Production
and NuclearWeaponsProduction)and the Reconfigurationproject. For each of
these areas, program componentsfor the Strategic Plan are developed. The
Strategic IntegrationGroup will be charged with integratingthese components
with each other and with other major DOE planning efforts to create a single,
integrated Strategic;Plan.

After approval of the Strategic Plan, final strategic planning guidance is issued
to field offices and laboratories for use as the starting point for the program
planning process. After the broader program planning guidance necessary to
implement the strategic plan has been derived, more specific, mission-oriented
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guidance for each program area is formulated and a data call is sent to the field.
Field officc_ and laboratories develop their responses to the data call which is
used to complete development of each of the mission-oriented components of
the Program Plan. The Program Plan components are then merged into an in-
tegrated Program Plan for senior management approval. Following that ap-
proval, the data flows into the formal budgeting process.

5.2 CAPITAL ASSET MANAGEMENT

Much of the impetus for modernization of the Nuclear Weapons Complex has
grown from a general concern that the current Complex is aged, deteriorated,
and obsolete. The deterioration of the material condition of the Complex is due,
in part, to inadequate maintenance and capital investment practices for its capi-
tal assets, lt is widely recognized that the current Complex is absorbing a dis-
proportionate amount of DOE's resources for remedial aciions and that certain
production difficulties _re attributed to the age, outdated technology and poor
condition of the equipment in the Complex. There is little likelihood that eco-
nomical, efficient, and compliant operations can be sustained until Complex-21
is Implemented, unless improvements in the management of DOE's capital as-
sets are made. These improvements will ensure that the current Complex will
remain viable until Complex-21 becomes a reality. Further, these changes will
ensure the operability and longevity of Complex-21 by avoiding some of the
current problems.

While CAMP will initially be applied to the existing Complex, as reconfiguration
decisions are made (particularly after the Secretarial Record of Decision in FY
1994), new and modified facilities and infrastructure will be incorporated into

• CAMP. Thus CAMP is _ capital assets management method of the future.

Private industry, in general, plans its capital investment around an analysis of
the capital asset needs of its business. The business engages in a continuous
effort to balance the capital assets it has with those that are needed, adding and
disposing of assets as required. Industry strives to maximize the utility and func-
tionality of capital assets by maintaining them in a manner which maximizes
productivity while minimizing ownership costs. Generally, then, industry seeks
to have ali those assets required to do business, but only those assets required,
and endeavors to maintain those assets in a manner which balances ownership
costs with production costs.

The industry concept of a capital stock management plan has been adapted for
use in DP. In the process the name was changed to Capital Asset Management
Process (CAMP). While CAMP is supportive of the reconfiguration of the
Complex, it is not solely a modernization effort and does not depend on the ul-
timate success of any particular reconfiguration effort. CAMP is intended to in-
duce a permanent, fundamental change in the way DP manages its capital as-
sets and is a long-term approach, integral to DP line management. This ap-
proach has great potential for Department-wide application.
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CAMP is intended to provide consistent, defensible capital asset planning in-
formation,includingcomprehensiveassessmentsof the mater_alconditionof a
site's facilities as well as long-term projectionsof its requirements for mainte-
nance activities,capital projects,and funding. ThroughCAMP, these require-
ments are to be derived from analyses of the operatingperformance and ex-
pected useful life of individualgroups of the site's assets as compared to the
projecteddurationand overall importanceof the missionssupported by each of
the groups. CAMP is intended to address ali aspects of maintenance since
maintenanceis inextricablylinkedto capital investmentand is requiredtoreal-
ize the full potential and benefitof any facility. Propermaintenancewill prevent
untimelydeteriorationof capitalassetsand shouldprecludethe need to replace
or upgradethe Complex becauseof materialconditiondeficiencies.

Certain assumptions have been made in establishingCAMP:

• The maintenance backlog will undergo validation. Meaningful re-
quirements will be worked-off over a reasonable period of time;

• CAMP will be a long-range,perpetual effort that will eventually be-
come standardized within DOE;

• CAMP will be coordinated with the internal review budget (IRB)
process, the requirements of the new DOE Maintenance Order
4330. 4, and the site development plans. CAMP will complement
and supplement these items; and

° CAMP will be applied equally and consistently across the
Complex. Resourceswill be allocated for those activitieshaving
the mostpressingneeds as determinedthroughCAMP.

The ultimate goal of establishingCAMP is to develop and refine a processfor
systematicallyidentifyingand validating DP capital investmentand capital as-
set-related fundingrequirementsin a manner which prioritizesneeds and allo-
cates scarce resourcesagainstthe most important requirements. To this end,
the annual product of CAMP is not the set of reportsdescribed below, but a DP
five-year spending plan which balances requirements against resources for
maximum benefit. Properly integrated, CAMP should preclude the need to
perform a wholesale replacement or upgrade of the Complex in the future.

5.2.1 Description of CAMP

CAMP provides a systematic means of developing and maintaining asset plan-
ning documents and a supporting database listing groups of facilities/
equipment (hereafter termed "tunctional units") which encompass ali assets
within the Complex. CAMP identifies and schedules each foreseeable major
event occurring in the unit's lifetime, outlining the site's infrastructure manage-
ment and maintenance plans and identifying the costs associated with each
project resulting from those plans. This includes ali funding of Line Items,
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Capital Equipment, General Plant Projects, and maintenance throughout the
Complex. CAMP serves as the principal tool needed to plan comprehensively
for the future as well as provide highly resolved justification for funding requests
and clear identification of the impact of resource constraints or decrements.
Components of CAMP include:

• Functional Unit Life Cycle Plans,

• Maintenance Plans,

• Activity Data Sheets, and

• Condition Assessment Surveys.

A draft CAMP order was originally prepared as pan of this study. Since then, it
has been modified for use by the entire Department and is undergoing formal
Departmental review in preparation for Secretarial approval for implementation.
The original draft order was developed by Team F. The coordinating draft of
DOE CAMP Order 43xx.x is available from the DOE Office of Project and
Facilities Management (AD-22).

5.2.2 Functional Units and Life Cycle Plans

Under CAMP, key operating facilities/equipment or groups of facilities within a
site are identified as functional units. A functional unit is a logically related
grouping, at a single site, of capital assets which are essential for accomplish-
ing the site mission or a requirement of the Complex. Functional units may vary
in size or scope within sites and from site-to-site, depending on the number and
types of activities which are performed. A functional unit will usually comprise a
complete facility, such as a special purpose building and its related equipment,
a single production line within -_larger general purpose structure, or a grouping
or class of similar assets. A functional unit may be as large as a series of
buildings or lt may be as small as a single shop or the Items of special equip-
ment that comprise a process. The functional unit is the basic entity for justifying
individual projects and must be capable of being audited in terms of mission re-
quirements and performance standards. Thirty-one standardized functional
units have been created for use by ali sites, as applicable. Additional functional
units may be identified by site personnel to meet their specific management and
planning needs, as long as they are based upon the property codes and
classification schemes contained within the Real Property Inventory System
(RPIS), and the Financial Information System (FIS).

Figure 5.2 illustrates the breakdown structure used for identifying functional
units. Since ali DOE sites are different, there is no predefined breakdown
structure below the third level. Each site develops the breakdown structure that
meets its own requirements, as long as functional units below the third level tie
to one of the 31 standardized functional units. The end result is a series of func-
tional units which includes ali of the site's capital assets and provides a conve-
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Figure 5.2.-CAMP Functional Unit Breakdown Structure.

nient means of identifying and justifying capital asset funding needs. The
breakdown structure is flexible, allowing several levels, depending on the
complexityof the site and its management requirements. The first two levels
specify'the sitewhere the functionalunit is locatedand, if required,the area on
the site where the assets are located. The third and subsequentlevels desig-
nate the majorunitsor groupingsof capitalassets which are associatedwith a
specifictype of assetor their functionatthe site.

As each functional unit is developed, it is analyzed for events or intentional
changes that are expected to occur over the next 20 years. Each event is re-

: viewed to determine if a significant resource requirement (i.e., major expense or
line item project)is needed. This information is then captured !na Life Cycle
Plan (LCP) for that functional unit.
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The LCP provides an overview and assessment of the activities and resources
neededto perpetuatea functionalunitover its missionlife or a 20-year planning
period, whichever is shorter. Using this information, a two-part Life Cycle
Diagram is d_veloped In a Gantt chart format. Figure 5.3 showsan example.
The top portionof the diagramdepicts majorlife cycle events for the functional
unit. The bottom portion showsthe major capital expendituresor projectsre-
latedto each life cycle event. In additionto the Life Cycle Diagram,the LCP in-
cludes a concise, narrative discussionof the events and projectsIdentifiedon
the diagram as well as a discussionof significantmaintenanceactivities affect-
ing the subjectfunctionalunit. Alsoincludedis a discussionof the maintenance
backlogand any actionsplanned to reduce the backlog. For the purposes of
CAMP, an event is definedas any significanthappeningwhich can be expected
to alter the size, condition,useful life, capability,performance,or baselinetech-
nologiesof a functionalunit. A project is defined as _,nyactivityresultingfrom
an event which _requires capital funding, significant non-developmental ex-
pense funding,or significantmaintenancefundingrelativeto the total amountof
maintenance required for the functional unit. The maintenance requirements
identifiedin each LCP will be incorporatedby site personnel intoa Mainten-

LifeCyclePlan:Utility Facilities:Electrical8.7.4(88)

•' _,_y.,,' 90'i"i i i i951 I _i i !001-I '.1 i 1051'i i" i i_0

mplete Switchgear Installation

Provide Alternate 161KV Yard; Improve Production Area Feed

Analyze andCorrect OSHA Electrical ProblemsLife
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' gt_ _ l Analyze Distribution System
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Figure 5.3.-CAMP Life Cycle Diagram.
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ance Planwhichcomplieswiththenew DOE MaintenanceOrder4330.4.A
summary ofthe MalntenancePlanand a dlscusslonoftheslte'sstrategyfor
reduclngthemalntenancebacklogwlllbe IncludedIneachslte'sCAMP Report.
The planwilldescrlbetheslte'smalntenanceactlvltles,amountofmalntenance
backlog,the backlog'sImpacton the mlsslons,and the statusof ES&H
compllanceattheslte.

A draftMalntenanceOrderwas orlglnallypreparedas partofthlsstudy,ltwas
subsequentlymodifiedby theOfficeofthe AsslstantSecretaryforNuclear
Energyand theOfficeofAdmlnlstratlonand Human ResourceManagement,
has been coordinated throughout the Department, and is now pending formal
Issue. The odginal draft order was developed by Team F. The new DOE Main-
tenance Order 4330.4 may be obtained from the Office o';Project and Facilities
Management (AD-22).

5.2.3 Condition As3essment Surveys

The Condition Assessment Survey (CAS) will be an adjunct to CAMP that will
facilitate and standardize the physical inspection of many DOE facilities and
their installed equipment. The CAS program will define facility inspection
methods and deficiency standards in a CAS Handbook of Standards and
Criteria and develop a computerized database to automate both the field col-
19ctionof the information and the recording/analysis/reportingof Identified defi-
ciencies. Additionally, the CAS program will provide standardized trlaining and
certification of field inspectors as well as a quality assurance program to ensure
that field inspections are valid and areperformed in a consistent manner at ali
sites.

Ultimately CAS will provide CAMP with documentation of the material condition
and requirements for such items as architectural and structural features; me-
chanical, electrical, heating, cooling, ventilation, water, and waste processing
equipment and facilities; communications, safety, and security systems; as well
as virtually ali aspects of facility interiors, exteriors, and grounds; For optimum
utilization, the CAMP and CAS electronic data ba3e systems will be fully com-
patible.

CAMP is still under development, and it will be some time before it is fully im-
plemented within the Department. CAS, however, was an ongoing program
within the Office of .Administration and Human Resource Management (AD)
when it was incorporated into CAMP. The implementation of CAS is proceed-
ing independently of CAMP, and a procurement to select a CAS support con-
tractor is underway.

AD expects the CAS support contractor to commence work in February, 1991.
The first task for the support contractor will be to develop the CAS Handbook of
Standards and Criteria which will be used to identify and document capital as-
set material condition deficiencies on a common basis throughout DOE.
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As soon as the CAS Handbook of Standards and Criteria is complete (currently
planned for September 1991) site managers will be able to begin the Imple,
mentatlon of CAS on an individual basis at their respective facilities.
Simultaneously, AD will undertake the training and certification of CAS Inspec-
tors and the Implementation of the CAS data bash and computer support sys-
tem at ali DOE sites with facilities management ;esponsibllitles. Figure 5.8
shows key mllestone_ for the Implementation of CAS. The CAS is expected to
be fully operational by March 1, 1993.

i

5.2.4 CAMP Electronic Data Base and Activity Data Sheets

Tho CAMP electronic data base contains the information needed to determine
the types and amount of funding and the number and kinds of projects needed
to support the Complex's capital assets. The electronic data base was de-
signed to be compatible with and supported by the CAS data base. The CAS
datla base will contain data on the material condition of the Complex's assets
compiled through a series of periodic physical inspections and analyses. As
CAS data is input, it will automatically be consolidated into reports at various
management levels and processed by a number of analysis routines. Similarly,
fi,91dactivities will use the CAMP data base to compile their annual CAMP
Reports, and the resulting information will be accessible to ali levels of man-
agement in a variety of formats.

The data base contains identifying information for every project planned, as well
as summaries of the various categories of funding required to support the
Complex. For each project or funding requirement, the data base contains
specific descriptions of what the item will accomplish, the proposed schedule
and estimated cost for its completion, specific justification for the item, and an
analysis of the impact of not completing or rescheduling the item. The hierar-
chical data base will ultimately be structured such that lower levels of manage-
ment can input or review data, but once inputs are approved by successively
senior management levels, they cannot be modified without the permission of
the most senior level to approve the entry. In thisway, the data and analysis
t_.,olscontained therein will be available to ali users, but the integrity of the data
base will be preserved.

The information contained in the data base is entered through and manipulated
within a record format known as an Activity Data Sheet (ADS). The ADS con-
tains ali of the information relevant to a particular project or funding category
summary. The ADS format is built into the data base software. Users are per-
mitted to add, modify, or delete information in the data base by making entries to
fields in the ADSs. The ADSs may be printed individually for analysis or collec-
tively for publication in documents. In the course of preparing their CAMP re-
ports, site personnel will develop ADSs for each line-item or major expense-
funded project identified in the LCP and occurring during the first five years
(FY+2 to FY+6) of the 20-year planning window. Often ADSs will be prepared
which surnmarize ali funding requirements at various levels of detail. An ex-
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ample of an ADS is shown in Figures 5.5 and 5.6. A legend of entries for the
ADS is shownin Figure5.4.

5.2.5 Prloritlzatlon Methodology

Reflecting the Secretary'sguidance, the CRC decided that, in general, projects
adversely affecting the health and safety of workers and the public were of
highest priority and would be addressed first. Items concerning environmental
protection laws or regulations would be addressed second, followed in third by
projects affecting safeguards and security of Complex facilities and materials.
The fourth general category of items which would be addres._edlast Includes ali
other efforts to address programmatic and production issues.

These general priorities do not mean that ali deficienciesof a higher category
will be corrected before any of a lower category. For example, ali safety and
health deficiencies would not be corrected before starting to correct any of the
environmental or safeguards and security problems. Rather, these priorities
state that when the relative cost-effectiveness and benefits of projects are found
to be of similar merit, preference Will be given to the project of the higher gen-
eral priority.

Consistency in preparation and prioritizationof the ADSs is key to the validity of
the DP budget plan and the corresponding justification of the budget to OMB
and Congress. A detailed instruction set and a prioritization methodology for
new initiatives have been devised to guide site personnel in building the ADS.
In order to provide the means of assessing the rank order of ali projects, a
"Rating Score" field is used to quantify the seriousness of the particular defi-
ciency addressed by the project. A scored matrix of condition:, and conse-
quences is used to assign rating scores. Finally, after applying the general pri-
oritization categories to break ties in the rating score, line management pro-
vides a site-wide relative ranking for each new start.

The rating score and site-wide relative ranking are useful irl focusing efforts at
particular sites and allowing a degree of comparison across the Complex as a

._ whole. However, it is conceivable that there may be overriding considerations
that could make a particular project at one site more critical to the Complex as a
whole than a higher-scored project at another site. Consequently, in developing
a DP Program Plan, a Line Management Panel will convene to create an inte-
grated, Complex-wide ranking of ali projects. This panel will be led by a senior
person from DP headquarters and contains members from each program office
as well as field officesand national laboratories.

Funding requirements in the CAMP database will be updated prior to the start of
the next CAMP data call to reflect the actual expenditures and the current year's
budget in each area. Thus, requirements that are not funded in a particular
budget year will be able to compete for funding in future budget submissions or
reprogramming actions.
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_$E PROGRAM_CAPITAL ASSET MANAGEMENTPROGRAM
ACITVrI'YDATA SHI/I_

Ol_om Off:OR Tot.Est.Co_t:

_pcod_: 371131Installation:Y-12 Tot.l_oj.Cost: 39GB03
Priority Site: 09 Program: P&S Year Auth.: 1991
PriorityProg: P-30 Category: 4 Year of CompL: 1994
Priority DP: 43 B&R Code: 39GB03 Funding Type: LI
Priority DOE: .... Funot. Unit: 38
PriorityTiger:. Life Cycle #: 4 FUNDING STARTS:
Raling Score: 45 MT OP

BL CE

Cost Est. Ba_s: Based on completed conceptual design. ProJectTEC: $40.0M. PD 1990 LI 1991
ADS93-V1 ED: 05/29/90

************************************************************************************

[ OPERATINO .][_CAP_TA_ '] Year MAJOR
FY Maint Backlog Proj Dev Subtotal GPP CapEq Linelte_Subtotal Total _NF,,S

(millions) ' 1.10/01/90
1991 0.0 0.0 0.0 0.0 0.0 0.0 1.9 1.9 1.9 IRitate Design
1992 0.0 0.0 0.0 0.0 0.0 0.0 8.8 S.8 8.8 2. 11/01/91

FY91, 92 not in totals belt': Initiate Procurement
1993 0.0 0.0 0.0 0.0 0.0 0,0 17.9 17.9 17.9 3.10/01/91
1994 0.0 0.0 0.0 0.0 0.0 0.0 11.4 11.4 11.4 Initiate Constru_ton
1995 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 4.9/30/95
1996 0.0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 Complete Constructiox
1997 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 5. / /
__ ii i iiiiiii i i

93-97 0.0 0.0 0.0 0.0 0.0 0.0 29.3 29.3 29.3 6. / /

7. I I
1998 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0
1999 0.0 0.0 0.0 0,0 0.0 0.e 0.0 0.0 0.0 8 / /
2000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2001 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 0.0 9 / /
2002 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

lO. i I
98-02 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0,0 0,0

11. / /

2003 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2004 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12. / /
2005 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 13. / /
2006 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2007 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14. / /
H|u I I

0"3--07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15. / /

2008 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2009 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2010 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2011 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2012 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0

08-12 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0 29.3 29.3 29.3

CON'IRAC"IOR:MMES PREPARED BY: G. P. Patterson DATE: 01/05/90

DOE ORG:. ORO APPROVED BY: R. J. Spence DATE: 01/10/90

Figure 5.5.-CAMP Activity Data Sheet (Page 1).
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DEFENSEPROGRAMSCAPITALASSI_x'MANAGEMENTPROGRAM
REFURBISHPOWERSUPPLY/DISTSYSTEM

The power supply/distributionsystem at Y-12 mu_ be refurbishedto providea reliable and maintainablesource of
electricity to meet weapons productionrequirements.

This projec_will refurbishthe Y-12 electricalpower supply/d/a.ribu_onsystemby: (1) restoring Elza I switchyard(primary
161-kV switchyard for the Y-12 Plant);(2) refurbishing electrical power controlsystem (161 - and 13.8-kV); and (3)
refurbisl_ng the secondarydistributionsystem.

The 40-year-old Elza I switchyard,which brings 161-kV power into the Y-12 Plant from TVA generatingstations, will be
refurbishedby in_ new equipment such as busbars, breakers,disconnect switches, _ndcontrol systems in a double-bus
double-breakerconfiguration,and providingrequiredfire protectio_ Thenew configura_on will accept power fromBull
Run, Wolf Creek, and Fort Loudon generating stations and distributeit through the double-bus arrangement to the Y-12
feeders. Foundations will be repairedor replaced as appropriate,and switchyardgales, fences, and the access roadwill be
modifiedfor the new configuration.A new substation controlbuilding of approximately2,400 square feet will be constructed
to facilitate the conversion of the substation controlsto the currentindustrystandard (250-volt d,c, system), which will
include new instrumenttransformers,coruzol wiring, relays, and control panels. _ existing, inadequate consol building
(1501-1) will be demolished _er the new system is operational

The Y-12 ele_'ie_ power controlsystem will be refurbishedby providinga supervisorycontrol and dataacquisition system
(SCADA system). The new SCADA system will include _aUy located control and dataequipment with an ele_cal
system graphic display board;remote control h_terfacepanels;control cable, equipment status and date,acquisition system',
and electricalpower system statussensors, reducers,and control devices. Approximately 1,200 squarefeet of new space
attachedto the plant shift superintendents'operating center will be built forinstallation of the new SCADA central control
equipment.

A portion of the elex_¢ distributionsystems will be refurbishedby replacingobsolete 480-volt switchgear, motor-control
centers and starters,13.8.kV/480-volt transformers,andassociated cabling. New 480'volt breakerswill be installed to
cross-tie power supplies to criticalequipmentand will be sized to meet existing loads and faultcurrentrequirer.ents.

*****************: ********************* JUSTIFICATION ***************************************

The Elza I switchyard is theonly source of electrical power for the Oak Ridge Y-12 Plant.The switchyard is functionally
inadequate to provide the flexibility and increased availability of elecU'icadservice required for weapons production and must
be refurbishedto meet currentnational etectricalcodes. The l/lza I switchyard, which was built during the WorldWarli
Manhattan Project,has been modified several times to acoomodate transmissionsystem and load characteristic changes. Most
of the original equipment is still in use, but has reached the end of its useful life and must receive a major upgrade. Mostof
the control and panel wiring is old and deteriorated, and several attempts to rewire existing 125-volt d.c. control panels have
_sulted in unplanned Y-12 Plant power ot:_ages.Most of the equipment is outdated andno longer being manufactured, which
makes it difficuit to obtain repairparts.

The primitivecontrolsfor _ 'f-12 Plantelectrical power supplyand distribution system pose potential safety hazards,
requireexcessive response timesindealing with outages, and yield inadequate information and control capability for
emergency or load management. Correctionof the inadequate control capability is especially important considering the
currentcritical mission of the Y-12 Plantprodaciton facilities.

The refurbishmentof the distributionsystem involves the replacementof equipment which is functionally inadequate and, in
many cases, in poor physical condition, reaching the end of its useful life. Portionsof the present system are overloaded,
contain obsolete equipment (spare parts are difficult to obtain), and areconfigured so that no back-up of caitical components is
available. Thusthe system has marginal availability and preventativemaintenar_ceis very time-consumingand prohibitively
expensive.

Figure 5.6.-CAMP Activity Data Sheet (Page 2).
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5.2.6 The Annual CAMP Cycle

Figure 5.7 depicts the annual cycle of CAMP events in the development of the
annual budget request. The cycle begins with the issuance of a CAMP data
call. At each site, condition assessment reports are generated and CASs con-
ducted or updated to evaluate the status of functional units and identify present
or impending problems that must be addressed through either the Life Cycle
Plan for capital investment or the Maintenance Plan. The data collected is then
analyzed and a preliminary CAMP Report (including ADSs) is prepared for
each site. Following Operations Office and DOE Headquarters Program Office
review and analysis, revision instructions are provided to the sites. These in-
structions reflect the impacts of the Office of Management and Budget (OMB) in-
put, completed and approved conceptual design reports, and reconciliations of
the prior year's budget.

CAMP Annual Cycle of Events
. ForPreparationofCurrentYearPlusTwoBudget

i!i!iii!iiiiiiiii!iii!iii!!!i!i!!iiii!i!i!ii

December

Juno

March

" Prior Year Bu

Figure 5.7.-The CAMP Annual Cycle.

: 141



Site personnel apply the changes to the Life Cycle Plan, Maintenance Plan,
and ADSs and resubmit the final site CAMP report along with the field budget
submission through line management to DOE Headquarters, A DP CAMP
Report is then developed to provide a Complex-wide view of ali projects com-
peting for funds. During the Internal Review Budget (IRB) Process, the projects
are validated and then assigned a DP funding priority. Following the IRB pro-
cess, funding decisions are announced to the field so that appropriate adjust-
ments in plans and data bases may be made in preparation for execution. Any
projects not funded may be reevaluated and submitted in future CAMP calls.

5.2.7 Personnel Requlred to Implement CAMP and CAS

As described earlier, CAMP and CAS will be active at ali DP sites. Table 5.1
shows the number of federal and contractor personnel required by site to im-
plement and manage these programs. Since most of the sites are not currently
performing functions related to CAMP or CAS, new personnel will be needed.

The DOE role in CAMP and CAS is primarily administrative and a single orga-
nization at these sites can effectively manage both activities. Therefore, in
Table 5.1, the combined needs for CAMP and CAS personnel at DOE
Headquarters and field offices are shown in the "CAMP" column. At DOE
Headquarters, it is estimated that 12 people will be shifted to CAMP/CAS posi-
tions in DP-10, DP-20, and DP-50 through reassignments and only six new
people will be needed.

With the exception of those at Albuquerque, Savannah River, and Y-12, each of
the DP field offices, which are variously identified as Site Offices, Site
Representatives, Area Offices, or Operations Offices, will require only one addi-
tional person to support CAMP and CAS (a total of 10 additional people). The
Albuquerque and Savannah River Operations Offices have a broader range of
responsibilities and will each require two additional people (four additional
people total). Since the Y-12 Site Representative is collocated with Oak Ridge
Operations Office, that office will be used for support. Table 5.1 shows that 14
additional federal employees will be required to support CAMP and CAS at the
field office level.

At the DP sites operated by M&O contractors, the personnel needed to support
CAMP and CAS are primarily technical, but require different disciplines. CAMP
is largely a planning and management function which requires coordinating
long-range DP mission-related goals and objectives with data on serviceabil-
ity and adequacy of capital items. CAS is an engineering-based inspection
and reporting function requiring detailed knowledge of equipment.

The CAMP management team for an average DP contractor site will consist of a
manager, project engineer, maintenance engineer, budget analyst, planning
specialist, and an administrative support person. This basic unit has been
scaled up or down as appropriate for larger or smaller sites. The requirements
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ii

CAMP

DP Headquarters* 6 ,
FieldOffices* 14 -
Idaho National Engineering Laboratory 4 3
KansasCity Plant 6 12
Los Alamos NationalLaboratory 6 19
Lawrence Livermore National Laboratory 6 17
Mound Plant 4 3
Nevada Test Site 6 7
Pantex Plant 6 5
PinellasPlant 4 3
RockyFlatsPlant 6 12
Sandia National Laboratories** 6 14
Savannah River Site 12 21
Y-12 Plant 6 19

Total 88 135

• Federalemployees. Aliother requirementsare for M&O contractor
personnel

•* IncludesSandia, Livermore,andTonapahTest Range

Table 5.1.-Additional (New-Hire) Personnel Requirements to
Implement CAMP.

shown in Table 5.1 are estimates of the additional personnel needed for each
site and represent generic, "full-time equivalent" (FTE) personnel rather than

. specificdisciplinesor specialties.

The site CAS requirements were derived from Naval Facilities Engineering
Command data for FY 1989. This data showed that, on average, one person
can inspect nonspecialized real propertywith a replacement value of about
$37.5M, Using this yardstick against the recently updated Real Property
InventorySystem database, and assumingthat half of the nonspecializedreal
propertywould be inspected each year producedthe CAS personnel require-
mentsin Table 5.1. Speciclizedreal property,such as reactors,linearaccelera-
tors, contaminatedfacilities,etc., is already being inspectedby existingsite per-
sonnel, who could be redirectedto supportCAS functionsfor specialized real
properly. Shouldthat not be the case at specific sites, the values in Table 5.1
will have to be correspondinglyincreased.

The total contractorand government personnelrequirement for implementing
CAMP and CAS is estimatedto be 223 FTEs. Assuminga mean cost of $70K
per person,the totalannual fundingrequirementis about $16M.
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5.2.8 Status of CAMP Implementation

Initial elements of CAMP have been implemented on an interim basis. On
November 14, 1989, a data call was issued with instructions to the operators of
14 DP sites for the preparation of interim FY 1992 CAMP reports (ADSs, LCP,
and Maintenance Plan). Final reports for the FY 1992 interim CAMP were re-
turned in March 1990. The interim reports have provided a basis for improve-
ment and refinement of CAMP, as will ali future CAMP reports. The full sched-
ule for transition from the interim CAMP to the final CAMP is shown in Figure
5.8. lt is an iterative process that will incorporate lessons learned from each
cycle and may require two to three iterations before its products are fully devel-
oped and of maximum value. In the meantime, the Under Secretary authorized
DP to implement an interim version of CAMP on September 27, 1990, based
upon the draft DOE CAMP Order 43xx.x.

As mentioned previously, the draft DOE CAMP Order is pending intra-
Departmental coordination, while the draft DOE Maintenance Order has been
coordinated and is awaiting formal issue. Both orders have been modified from
the original CRC versions to reflect use by the entire department. Imple-
mentation of CAS has not yet started, lt is expected that, eventually, following
implementation of the necessary orders, ali DOE activities will incorporate
CAMP.

5.2.9 Remaining Actions for CAMP

Although initial implementation of CAMP has taken place, additional actions are
necessary for it to become a formal, fully institutionalized process for the entire
DOE. The following actions should be taken:

• Issue the DOE Maintenance Order and DOE CAMP Order;

° Use the DP CAMP to prepare the FY 1993 Budget Request and,
based upon the results, refine DOE CAMP guidance, procedures,
and processes;

° Continue implementation of the CAS program by AD with the ultimate
goal of having it become a part of CAMP throughout the Department;
and

• Support personnel (223 FTE) and funding ($16M/year) requirements
as discussed in Section 5.2.7.
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5.3 ORGANIZING FOR SYSTEM-WIDE COORDINATION

The implementationof integratedstrategicand programplanningprocessesre-
quires strongtop management supportand creationof an organizationalstruc-
ture committed to the achievement of broad, long-range DP objectives. The
proposedorganizationto implement the planning process and budget coordi-
nation within DP is shown in Figure 5.9. The purpose, major activities,and
membership of each organizational element is discussed in the followingtext.

DEFENSEPROGRAMS
MANAG_ BOARD

(CHAIRMAN:ASDP)

STRATEGIC
IN'IEGRATIDN DEFENSEPROGRAMS
GROUP (SI(I) _ COUNCIL

NUCl.EAR NUCLEAR WEAPONS RESEARCH, RECONFIGURATION
MATERIAL,S PRODUCTION DEVELOPMENT & PROJECT
PRODUCTION TEATING OFFICE

ffI'RATEGIC EITLATF_,GIC STRATF£}IC RECONFIGURATION
PLANNINGGROUP PLANNINGGROUP PLANNINGGROUP MANAGEMENT

($PG) ($PG) DIVISION

Figure 5.9.-Organization For Strategic Planning.

5.3.1 The Defense Programs Management Board (DPMB)

The DPMB, under the directionof the ASDP, will be responsiblefor develop-
ment and implementationof boththe Strategicand ProgramPlans for DP. This
responsibilityincludescommitmentto and accountabilityfor:

• Establishingthe strategicplanningprocess,

• Establishingand staffingthe StrategicIntegrationGroup (SIG),

• Assigningpersonnelto StrategicPlanningGroups (SPG),
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, _olicitingand coordinating Input from key sources external to DP,

o Developing and annually revising strategic and program guid-
ance,

. Providingresourcesforstrategicand programplanningand imple-
mentation,

. Managing the developmentof the DP Strategicand Program
Plans,

o ApprovingtheStrategicand ProgramPlans,and

. Ensuringimplementationoftheplans.

The members oftheDPMB shouldincludetheASDP (Chairman);theAssistant
SecretaryforEnvironment,Safetyand Health;the DirectorsoftheOfficeof
EnvironmentalRestorationand Waste Management and the Officeof New
ProductionReactors;the PrincipalDeputyAssistantSecretaryforDefense
Programs;the DeputyAssistantSecretariesforNuclearMaterials(DP-10);
MilitaryApplication(DP-20);and Planningand ResourceManagement (DP-50);
and theDirector,ReconfigurationProjectOffice.

5.3.2 The Defense Programs Field Council

The Defense ProgramsField Councilwillbe responsiblefor advisingon the sta-
tus and needs of field organizationsand evaluatingthe effects of Headquarters'
policy and action on field organizations. The Council will work directly with the
DPMB in"

• Reviewing the strategic planning process,
-

• Recommending guidance for the Strategic and Program Plans,

° Reviewing the Strategic and Program Plans and recommending
revisions,

o Monitoring field implementation of both plans and providing feed-
back to the Board, and

• Participating in the DPMB meetings as directed by the ASDP.

The members of the Field Council should include the Principal Deputy Assistant
Secretary for Defense Programs (Chairman), the Defense Programs Field Office
Managers, and the Defense Programs Laboratory Directors.
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5.3.3 The Strategic Integration Group (SIG)

The SIG will consistof a full-timesupportstaff resiaingwith DP-50. lt assiststhe
DPMB in executingthe Board'sresponsibilitiesIn the following'

• Development and implementation of the strategic planning pro-
" cess as directed by the ASDP;

• Development of the Strategic Planning Charter;

• Development of Charters for the DPMB, Defense Programs Field1
Council, and the SPGs;

• Development of draft strategic and program planning guidance for
consideration by the DPMB;

• Integration of Strategic and Program Plans based on DPMB and
SPG inputs;

• integration of DP planningefforts;

• Monitoringand coordinatingof SPG activities;

• Provisionof strategicplanningeducationand trainingas needed;

• Oversightof strategicinitiativestudies;and

• Organizationof strategicplanningretreats.

The membersof the SIG shouldincludea Director and four full-timestaff mem-
bers experienced in the offices of the Defense Programs, and the Deputy
Assistant Secretaries for Nuclear Materials (DP-10), Military Application (DP-
20), and Planningand ResourceManagement (DP-50). Two of these positions
can be filledwith existingpersonnel. The remainingthree will requirenew per-
sonnel.

SIG operationrequiresabout five personnel. These resourcesare not included
inthose previouslyshownfor implementationof CAS and CAMP.

5.3.4 The Strategic Planning Groups

A separate SPG is needed for each of the principalprogram areas: Nuclear
Materials Production; Nuclear Weapons Production; and Research,
Developmentand Testing;as well as for Reconfiguration.Each SPG is respon-
sible for providing the bottom-up input to the strategic planning process.
Responsibilitiesinclude:
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• Preparing Strategic Plans for their respective functional areas based
on strategicguidancefrom the DPMB,

o Preparing ProgramPlans for their respective functionalareas based
on programguidancefrom the DPMB,

• Deflningand securingresourcesrequiredfor implementation,

• Implementing Strategic and Program Plans and tracking their
progress,

• Identifyingand implementingstrategic planningstudies after DPMB
approval,

• Periodicallybriefingthe DPMB on plan implementationprogress,and

• Recommendingchangesand coursecorrectionsto the DPMB.

The members of each of the SPGs should include the respective Deputy
AssistantSecretaryas Chairman(orthe Director,ReconfigurationProject Office
for the ReconfigurationSPG) and staff assistants,as well as members from the
offices of the Deputy Assistant Secretaries for Security Affairs (DP-30) and
Planning and Resource Management (DP-50), the SIG, the Office of
EnvironmentalRestorationand Waste Management, and field offices and site
contractorrepresentativesas appropriate.

SPG operationrequiresa staffof nine. Three of these positionsmay be filled
with existing personnel while the remaining six will require new personnel.
These resourcesare not includedin those previouslyshownfor implementation
of CAS, CAMP, and SIG.

5.3.5 Group Interaction In the Planning Process

Sections 5.3.1 through 5_3.4 described the compositionand functions of the
major groupsinvolved in strategicand program planning. Previously Section
5.1.3 described the integrationof planning and budgetingand illustrated the
planning process informationflow (Figure 5.1). Using that same information
flow diagram, Figure 5.10 annotates the roles of the DPMB and its SIG, the
Defense Programs Field Council, and the Strategic Planning Groups in each
step of the planningprocess.

5.3.6 Reorganization of Defense Programs

In order to realize this planningprocess, several organizational revisionsare
necessary at the Assistant Secretary level to facilitate overall policy coordina-
tion and at the Deputy Assistant Secretary level to implement the planning func-
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Figure 5.10.-Group Interaction in the Planning Process.

tions. Figure 5.11 shows the structure needed to effectively mesh these new
management functions with the existing Complex.

DP should introduce, institutionalize, and integrate the strategies and program
planning process with the budget process. Furthermore, DP should reorganize
to establish the Defense Programs Management Board (DPMB) and its
Strategic Integration Group (SIG), the Defense Programs Field Council, and the
Strategic Planning Groups (SPG), and should staff DP-10, -20, and -50 to ac-
complish the Strategic Planning, CAMP, and CAS functions as discussed in this
section.

5.3,7 The Planning Cycle

Figure 5.12 shows the cycle for integration of program planning and budgeting
with the strategicplanning process.
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Figure 5.11.-Revised Defense Programs Organizational Structure.
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CHAPTER 6

TRANSITION ACTIVITIES: MAINTAINING AND
SUSTAINING REQUIRED _FACILITIES UNTIL

COMPLEX-21 IS OPERATIONAL

This chapter summarizes the transition activities needed to keep
required facilities operating until Complex.21 Is complete. These
activities Include maintenance of general s_,pport and mission re-
lated facilities. The chapter begins with a description of the actions
necessary to upgrade Complex facilities, extend their economical
life, and Improve their efficiency. These actions Include regulatory
compliance, restoration of disrupted operations, and Improved
maintenance procedures. The chapter next describes consolida-
tions and relocations which are Independent of Complex.21 decl.
sions. Finally, the ro/es of the DP planning process and the
Reconflguration Five-Year Plan during the transition period are de-
scribed.

6.1 MAINTAINING THE EXISTING COMPLEX

Maintainingthe existingComplex consistsof ali activitiesor projects necessary
to maintainexistingfacilitiesand capabilitiesduring the transitionto Complex-
2!. The primary objectivesare to ensure compliancewith applicablefederal,
state, and local laws, regulations,and orders, at minimum resourceexpendi-
tures; to sustainoperationsin supportof the Department'sdefense relatedmis-
sion;and to minimizethe cost of buildingand operatingComplex-21. This ap-
proach is consistentwith the No Action alternativeof the PEIS. Seven major
areas, withexamplesof needed activitiesor projects,are addressed"

• Improving safety and health performance, including full compli-
ance with ali laws and regulations;

• Restoringdisruptedoperationsand assuringtheir futurecontinuity;

• Addressing environmental corrective actions, restoration, and
waste management problems;

• Accommodatingincreased weapons retirementas the stockpileis
downsized;

|

o Improviilg safeguards and securityfor facilitiesand nuclearmater-
ial;

• Upgrading infrastructure and facilities which must last until
Complex-21 is operationalor which mighttransitioninto Complex-
21; and
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• Raisingthe importanceand visibilityof maintenance.

Much work has been done in ali of these areas since March 1989. However,
while substantial progress has been made, considerable work remains to be
accomplished before total compliance is achieved. Some of these further
efforts are being met with currently authorized funds and others are included in
the Nuclear Weapons Complex Reconfiguration 5-Year Plan. These efforts are
discussed in the following sections.

In addition to the major areas set forth above, several major projects are already
planned or underway that will considerably improve the Complex's capabilities.
These projects include the design and construction of a Special Nuclear
Materials Laboratory at the Los Alamos National Laboratory and New Produc-
tion Reactor capacity at as yet undetermined locations. They are being pursued
based on their own merits and with their own NEPA compliance measures.
These projects and others respond to well-documented, immediate needs for
the continued reliable and safe operation of the Complex, regardless of any
decisions made concerning Complex-21.

6.1.1 Improving Safety and Health Performance

Maintaining the existing Complex requires essential upgrades and improve-
ments to achieve or maintain conformity with ES&H requirements. This in-
cludes replacement of those facilities for which upgrades are not cost-effective
means of achieving ES&H standards. In some cases, resources must be ex-
pended to achieve or maintain compliance at sites which may ultimately be
consolidated, relocated, replaced, or eliminated as a part of a tong-range re-
configuration plan.' However, even these facilities will be likely to provid_ at
least 15-20 years of operational payback before their replacements could be
constructed and placed into service. Examples of safety and health projects in-
clude:

• Fire, safety, and protection upgrades at the Savannah River Site,
Pantex, Kansas City, and Rocky Flats Plants, and the Idaho
National Engineering Laboratory;

° Ventilation and vacuum system improvements at Hanford and
SRS, tho Y-12 and Rocky Flats Plants, and Lawrence Livermore
National Laboratory;

° Emergency generator rewinding, electrical control system re-
wiring, and flood control pump reglacement in the three reactors at
SRS;

• Emergency Control Center, emergency notification systems, and
local alarm system upgrades at the Y-12, Kansas City, and Rocky
Flats Plants, INEL, and LLNL; and
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• Seismic upgrades at the Rocky Flats Plant, SRS, INEL, and LLNL.

6.1.2 Restoring Disrupted Operations and Ensuring Their
Future Continuity

Tritium operationsand plutonium reprocessing,currently shut down, must be
restored to perform the Department'sdefense related mission. Furthermore,
once they are restored,efforts must be undertaken to ensure their operational
reliabilitythroughoutthe transitionperiod.

6.1.2.1 .TritiumOoerations

Tritium production must be restored in time to satisfy stockpile requirements.
There are currently no tritium production facilities in operation within the
Complex. Tritium production operations at the last of the SRS production reac-
tors were suspended in 1988 for safety-related modifications and upgrades.

Tritium is essential to the performance of certain types of nuclear weapons.
Due to its short half-life (12.3 years), tritium decays quickly in storage and must
be replaced regularly during the stockpile life of nuclear weapons. Failing to
replace tritium on schedule could lead to a reduction in weapons capabilities,
thus impacting the effectiveness of our nuclear deterrent. A supply of tritium that
is adequate, but less than the optimum level, complicates logistics operations
and increases both the cost and difficulty of maintaining the nuclear weapons
stockpile.

DOE's preferred approach for meeting the long-term tritium requirements of the
Complex is the constructionof New ProductionReactor capacity. This project is
currently underway and is being managed by the New ProductionReactor
(NPR) Office separate from the Complexreconfigurationeffort. Analyses of the
stockpilescenarios developed for this study suggest that significantlyless tri-
tiumwill be neededthan formerlyanticipated.

In any event, NPR capacity will not be available before the year 2000. In the
meantime, the Complex must continuouslyreplace tritiumin nuclearweapons.
Expected stockpilelevelswill permit,in the short term, at leastsome of this de-
mand to be satisfiedby tritiumfrom retiredweapons. However,this sourcewill
not bridgethe gapto the earliestexpected operationaldate of the firstNPR. For
these reasons,tritiumproductionmustbe restoredat oneor moreof DOE's cur-
rentlyshutdownreactors. Promptlyrestartingtwo of the SRS productionreac-
tors would significantlymitigatetritiumsupplymanagementproblemsand allow
DOE to betterevuluatefuture needs in lightof rapidly changingworldevents.
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6.1.2.2 TransitionPlanninafor PlutoniumOperations
v

Production of plutonium components is a critical element of the Complex that
must be restored and maintained throughout the transition to Complex-21.
Restoration of plutoniumoperations will initiallyoccur when the Rocky Flats
Plant (RFP) resumesoperationsexpected in FY 1991. Followingresumptionof
RFP operations,transitionoptionswill be examined and appropriately imple-
mentedto reducethe relianceon RFP.

6.1.2.2.1 Components of Plutonium Operations

Plutonium operations can be split into three essential areas. Operations in
each of these areas must be restored and maintained throughout the transition
period.

• Plutonium reorocessin_otakes plutonium bearing wastes and
residuals resulting from previous plutoniumoperations and pro-
cesses them to make pure plutoniumoxide. This process also
generates transuranic(TRU) and low-level radioactiveand mixed
waste.

• Weapons specificationplutoniummetal (called "pure Dlutonium")
suo01v oDerati0ns process retired plutonium primaries (called
"pi:ts")-and/orpure plutoniumoxide to produceplutoniummetal of
the purity requiredfor new pit production. These processesalso
produce plutonium-bearingwastes.

° Plutonium orimary manufecturinguses pure plutonium to manu-
facture new pits. This process also produces plutonium oxide and
plutonium-bearing wastes.

6.t.2.2.2 Coordination of Plutonium Operations Transition Planning
With Complex-21

The ultimate plutonium operations portion of the Complex will be defined by
Complex-21. As discussedpreviously,Complex-21 is expected to be fully op-
erationalearly in the nextcentury. However, somecomponentsof Complex-21
could be brought online earlier than others. Since the Secretary's preferred
optionis to relocate productionactivities from Rocky Flats, reconfigurationof
those activitieswill be given priority in Complex-21 construction. Because of
expected reductions in nuclear weapon productionrequirements, a modular
approach to constructionof plutonium facilities could result in at least some
Complex-21 plutonium operationsbeing ready by about 2005. The time at
whichComplex-21 will havesufficientcapacityto allow cessationof ali produc-
tion oriented operationsat the Rocky Flats Plant will depend on Presidentially
directedproductionrates. The Savannah River Site currentlyhasthe capability
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to produceweapons specificationplutoniummetal and to be the principalsup,
plierof specificationmetalduring the transitionperiod.

6.1.2.2.3 The Transition Plan for Plutonium Operations

The dramatic easing of tensions between the United States and the Soviet
Unionhas resultedin changesin militaryrequirements.This, in turn, has ledto
decliningnuclear weapon stockpile levels andhas permittedan expansion of
the optionsavailable to deal with plutoniumoperationsduringthe transitionpe-
riod. If productionrequirementsfor new nuclear weaponsare significantlyre-
duced, it may be possibleto produce new pits using onlyplutonium recovered
from pits of retiredweapons. Plutoniumcontainedinexisting oxide, wa._tesor
residueswould not be requiredand the scale of plutoniumoperationscouldbe
reduced, lt is important to note that this reductionrelies on processingonly
those retiredpitsnecessaryfor new pit production.This approachwouldhelp in
fulfilling the Secretary's preferred alternative of relocating the plutonium
operations now being conducted at the Rocky Flats Plant. There may be
technical and schedule risk resulting from relocation of some production
operationson an acceleratedschedule.

DOE is currently preparing a related EIS on the Plutonium Recovery
ModificationProject (PRMP) at the Rocky Flats Plant. This EIS will analyze an
alternativeconfigurationof PRMP, the Residue EliminationProject (REP), which
willbe capable of reprocessingplutoniumresiduesbut not capable of produc-
ing new plutoniummetal, lt will consist of already destgned PRMP process
nodules requiredto reducehighplutoniumcontent residuesto plutoniumoxide
(i_;a storableform), transuranicwaste, and low-levelwaste.

The descriptionof the approachfor each of the essential plutoniumoperation
areas follows:

• Plutonium reorocessirla is not requiredto support productionop-
erationsin any of the stockpilecases examined. The expected re-
duction in stockpile requirements permits plutonium recovered
from retired pits to be the only source for new pit production.
Consequently,ali residues,wastes, and plutoniumoxide currently
existing,or producedfrom future operations,do not need to be re-
processedfor weaponsproduction. As a result,lt may be possible
to transfer current RFP reprocessingcapabilities (Building 771)
and the PRMP project to the Office of EnvironmentalRestoration
and Waste Management for use in cleaning up the Rocky Flats
site. The PRMP (REP) designwouldnot includethe abilityto pro-
cess retiredpitsor to produceplutoniummetal. Duringthe transi-
tion, one operationin Building771, which is capable of removing
uranium contaminationin the plutoniumportion of compositepits6

6 Compositepits containbothplutoniumanduraniumshells.
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and which is unique In the Complex, would have to retain its pro-
duction oriented mission.

• Weaoons soecificationplutoniummetal supply would be obtained
prim_.rilyfrom SRS, as noted above. The current Rocky Flats ca-
pability (Building 776) would be used to make up any shortfalls in
plutonium metal production. For the lower stockpile cases, as a
higher risk variation of this approach, Building 776 could be shut
down. The higher risk results from the uncertainty that SRS could
supply the amount of pure plutonium required to meet the produc-
tion mission.

• Plutoniumorimarv manufacturina would be conducted in Building
707. However, as a higher risk and cost option, an interim pit pro-
duction facility could be constructed. The PEIS will be structured
such that it could support a ROD selecting an interim plutonium
manufacturing facility; the ROD and interim pit production site-
specific EIS will be independent of the ROD on Complex-21.
Initial investigation has examined an interim production facility
sized between the requirements of Stockpile Cases II and III at
several sites.

6.1.2.2.4 Management of Wastes and Residues During Transition

Management of wastes and residues from plutonium operations is an area of
major importance. Plutonium-bearing residues would be handled by Rocky
Flats Plant Building 771 and then by PRMP (REP). During the transition, these
plutonium-bearing materials would be turned into storable plutonium oxide with
radioactive mixed and unmixed waste as by-products. The plutonium oxide
would be placed in retrievable storage at a facility yet to be determined.
Retrievable storage is suggested to support the country's investment in
plutonium, which could conceivably be required in the future for weapons or
power generation. Relatively pure plutonium oxide is required for a storable
form since the chemical reactions with organic or inorganic substances that
could be present in impure plutonium oxide are not completely predictable.
Transuranic (TRU) waste would be packaged and shipped to the Waste
Isolation Pilot Plant for di_,posal. Low level radioactive waste would be
packaged and shipped to the Nevada Test Site (NTS) for final disposal. Initial
calculations indicate that, with the expected reduced production requirements,
the Rocky Flats Plant can remain within the current state-imposed limit of 1,601
cubic yards of transuranic mixed waste and within currently permitted storage
for other waste forms. This assumes that the Waste Isolation Pilot Plant opens
in a reasonable time for TRU and TRU-mixed wastes, and that the Nevada
Waste Repository will open for low-level and low-level mixed wastes. Waste
resulting from an interim pit production facility would have to be handled by the
waste processing facilities at the site chosen for the interim facility.
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6.1.3 Addressing Environmental Corrective Actions,
Restoration, and Waste Management Problems

WhilethegreatmajorityoftheDepartment'senvironmental.andwasteman-
agementprojectsareconsolidatedIntheEnvironmentalRestorationand Waste
Management Five.YearPlan,some needed projectsareso closelyrelatedto
currentproductlonoperationsthatDP linemanagers must retainresponslblllty
forthe!rexecution.Most ofthesearenoncentratedInagingfacilitiesofthe
SavannahRiverSlte.Examples oftheprojectsIncludedInthiscategoryare:

• =Installatlonofautomatic,online,isotopicreleasemonitoringsys-
tems;.effluentmonitoringsystems;and purgetreatmentsystemsin
reactorsat SRS;

• Construction of a RCRA certifiedstorage facility for 40,000 drums
of uraniumtrioxide;

• Constructionof a wastecharacterizationfacility at SRS;

• Upgradeof exhaustventilationsystemat SRS to prevent radioac-
tive releasesto the atmosphere;

• Replacementof leakingand corrodedhigh- and low-levelradioac-
tive liquidwaste drain headersat SRS; and

• Upgradesof stormdrains,sanitarysewer lines, and facilitiesat the
Pantexand KansasCity Plants.

6.1.4 Accommodating Increased Weapons Retirement as the
Stockpile is Downslzed

Several proposed arms control agreements mandate reductions in the number
of nuclear weapons deployed by the United States. Weapons retirements that
result from some arms control agreements may be significant when compared
with DOE's current throughput. DOE plans to recover the special nuclear mate-
rials from retired warheads for use in new weapons. Tritium recovered from
these weapons would also be recycled for use in current and future warheads.

Retirement schedules for warheads may be influenced by force structure and
programmatic considerations as well as by arms control agreements. These
schedules may not coincide with DOE requirements and capabilities for
weapons retirement processing.

The primary DOE facility for dismantling nuclear warheads is the Pantex Plant.
Once disassembly begins, warheads can be quickly reduced to parts, and the
fi_ionable componentsare forwardedto nuclear materialsprocessingcenters
for final disassemblyand recovery of plutonium and uranium. As previously
discussed, final recovery, particularly of plutonium, may not be warranted.
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Storageof retiredpits not needed for new pit manufactureis probablythe most
cost-effectivecourseof action.

If the processingcenters are unable to receive ali of the componentsavailable
at a particulartime, the componentswouldhave to be securedina DOE storage
facilityuntilthey could be further processed. Since the nuclearcomponentsare
small and do not have any explosiveparts, storage requirements and restric-
tionsare small in comparisonwith those for storingcompletewarheads. A sin-
gle DOE storage facility, preferably located at the weapon disassembly site,
should be sufficient to serve ali DOE interim requirementsfor fissile compo-
nents. A DOE study is currentlyunderway to address requirements related to
Increased warhead retirementsresultingfrom either arms control Initiatives or
other forcestructureconsiderations.

,.

6.1.5 Improving Safeguards and Security for Facilities
and Nuclear Material

Most DOE facilities were originally constructed with Safeguards & Security
systemsthat are not capableof protectingagainstcurrentlyunderstoodthreats.
DOE has undertakenan extensiveprogramto incorporateeffective protection
systems. Projects supportingthisprogrammustcontinue. The long-termfocus
is on developmentof technologyand systemsto meet future requirements,with
emphasis on potentialinsider-th,eatprotectionmeasures and measures to en-
sure that facilities will be able to cope with vastly more sophisticatedterroristsin
pursuit of nuclear materials or weapons.

Examples of Safeguards and Security projects include:

• Access control and intrusion detection, security doors, and security
alarms for reactors at SRS;

• Intrusion detection, assessment zones, and entry controls for
chemical separation facilities at SRS;

• Now personnel and access security systems for the Kansas City
Plant; and

° Safeguards & SecurityPhase II upgrades at LANL and LLNL.

6.1.6 Upgrading Infrastructure and Facilities Which Must Last
Untal Complex-21 Is Operational or Which May Transition
Into Complex-21

In addition to the facilities themselves, it is necessaryto upgrade the infrastruc-
ture andsupport facilitiesat someof the sites. Projectssuch as replacementor
upgrading of heating, ventilation,and air conditioningsystems,water systems,
sewers, electricaldistributionsystems, and roads mustbe completedin order to
restorecr maintaintransitioncapabilityat some facilities.
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When such projects are authorized, their scope will be dictated by the expected
employment of the facility. If the facility is required in Complex-21, and not
subject to the reconfiguration PEIS, then major upgrades or improvements will
be considered to allow that facility to economically transition into Complex-21. If
the facility Is scheduled to be shut down, or if future requirements for its capa-
bilities are to be determined through the PEIS process, then that facility would
receive only the minimum Investment needed to ensure that continued opera-
tions are in compliance with applicable federal, state, and local laws, regula-
tions, and orders. When the PEIS ROD is m_d9 in early FY 1994, those facili-
ties that are to be included in Cornplex-21 would be upgraded accordingly.
Those that would not be part of Complex-21 would continue to receive the
minimum investment to assure compliant operations.

Examples of projects tc restore/extend operational capabilities include'

• Cooling water system improvements for reactors at SRS;

• Reestablishing roads and bridges, upgrading power substations
and telephone systems, and replacing H- and F-Canyon hot
cranes at SRS;

• Replacement of mechanical utilities; the condensate system;
heating, ventilating, and air conditioning system; production plat-
ing shop; and machine exhaust systems; as well as refurbishment
of the electric power system and production facilities at Y-12 plant;

• Replacement of temperature and humidity control facilities and
electrical system components; upgrade of processed air facilities;
modernization of the printed wiring assembly, communication
support services, and information distribution systems; and re-
placement of boilers at the Kansas City Plant;

• Improvements to roads and parking areas, replacement of com-
pressed air system, installation of a lightning protection system,
and modification of the high explosives formulation and weapons
staging areas at the Pantex Plant;

° Electrical power rehabilitation, fissile-material handler and residue
drum storage facility improvements, central steam plant renova-
tion, and utilities refurbishment at the Rocky Flats Plant;

• Fuel processing improvements and a new analytical chemistry
o laboratory at INEL; and

• Construction of power and water distribution systems and person-
...... . nel support facilities, and relocation of a drilling mud plant at

Nevada Test Site.
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6.1.7 Raising the Importance and Visibility of Maintenance

6.1.7.1 Improvir]gMaintenanc_

The maintenance programs at Individual sites vary in quality of application.
This may result as much from the need for Improved management oversight and
guidance as it does from funding shortfalls, indications are that existing mainte-
nance guidance is Inadequate, has technical shortcomings, and is not being
rigorously implemented. As one example, DOE Order 4330.4 decentralizes
maintenance management to take advantage of the technical and managerial
expertise of the various M&O contractors. Unfortunately, the effect has been to
create a maintenance system in which each contractor has a uniquely designed
and administered set of requirements and procedures. This inhibits effective
DOE-wide planning and oversight. Added to this situation is the fact that the
Department financial management system cannot currently track maintenance
funds by project, program, or use. Since maintenance is a hidden cost within
the Overall category of "operating funds," systematic study of and management
of DOE's maintenance problems is essentially precluded.

A revised Maintenance Order was developed as part of this study. The
Assistant Secretary for Nuclear Energy has modified the order for department-
wide implementation and distributed lt in draft for field review, lt is currently be-
ing used in draft form for planning purposes. The revised order incorporates
comprehensive, rigorous n_aintenance requirements, many of which are similar
to those imposed by the Institute of Nuclear Power Operations. The draft order:

• Establishes a standardized maintenance program across the en-
tire Complex;

• Institutes a risk-based approach to maintenance, as well as formal
training and certification requirements for managers and mainte-
nance technicians;

• Requires aggressive preventive and predictive maintenance ef-
forts; and

• Installs a formal work order system that incorporates feedback
from a comprehensive fault analysis program.

Corresponding changes to the Department's financial management system to
support the allocation, budgeting, and tracking of maintenance dollars against
specific programs and activities should be initiated.

6.1.7.2 Reducing the Backlog of OverdueJVlaintenance

A dedicated maintenance backlog reduction program should also be imple-
mented to eliminate ali deferred maintenance as soon as practical. The actual
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period required to eliminate the maintenance backlog varies by site and the to-
tal amount of time and resources required is a function of funding and availabil-
ity of skilled personnel to accomplish the additional level of effort. Judgment
must be applied, however, to avoid expenditures on specific deferred mainte-
nance activities that are no longer cost-effective to accomplish.

A disproportionate amount of backlog maintenance is related to general pur-
pose infrastructure, such as utilities, roads, and bridges. This is indicative of an
apparent practice of "mortgaging" general purpose infrastructure to compensate
for funding shortfalls in specialized process or production, facilities with more
immediate Impact on mission goals. Numerous interviews with site mainte-
nance personnel Indicate that sites typically begin a fiscal year with sufficient
funds to accomplish the level of maintenance planned for that year. As the year
progresses, however, a sizable portion of the maintenance funds usually have
to be reprogrammed to accommodate unforeseen contingencies, disrupting and
severely curtailing maintenance activities later in the year.

6.2 TRANSITIONAL CHANGES TO COMPLEX CONFIGURATION:
CONSOLIDATIONS AND RELOCATIONS THAT ARE
INDEPENDENT OF COMPLEX-21 DECISIONS

As noted in the preceding chapters, one of the main uncertainties driving
Complex-21 is its ultimate configuration. However, it is understood that it is to
the Department's and the Nation's advantage to minimize the number of facili-
ties and functions that ultimately constitute Complex-21. Effectively consolidat-
ing duplicate activities and eliminating redundant activities improves the effi-
ciency of the Complex and lowers reconfiguration and operating costs. This
section addresses some transition activities which will reduce the infrastructure
of the Complex.

6.2.1 NMP&M Transitional Conflgura n Changes

As discussedin Section3.6.4, several NMP&M configurationchangeswilloccur
duringthe transitionperiodand are not dependenton the outcome of decisions
concerning Complex-P.1. Phaseoutsinclude:

• Nuclear materialsoperationsat Mound,

• Plutonium production at Hanford, and

• Feed materials production at Fernald.
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6.2.2 Nonnuclear Manufacturing Transitional
Configuration Changes

The CRC has determined that the privattzatlon of nonnuclear manufacturing
and support services should be emphasized as a way of reducing the
Complex's infrastructure and controlling the cost of Complex-21. As noted ear-
lier, a Privatlzation Planning Panel (PPP) has been established to fully evaluate
the potential for using the private sector to supplant some of the Complex's
manufacturing and service operations. The PPP will develop options to close
as many nonnuclear plants as possible, with the goalof having only one dedi-
cated nonnuclear manufacturing site in Complex-21. Several activities have al-
ready been identified as suitable for privatlzation or consolidatlo'n, and investl-
gation of additional possibilities will continue. Privatization will be vigorously
pursued throughout the transition period to the extent permitted by NEPA re-
quirements and by economic, operational, security, and other considerations.

6.3 MANAGING TRANSITION ACTIVITIES

Previous sectionshave briefly discussed the type of transition activities required
to sustain the existing Complex until Complex-21 is online. Specific transition
activities will be developed through the DP strategic and program planning pro-
cess, described in Chapter 5. The Program Plan, or Reconfiguration Five-Year
Plan, will include the details of the projects to be undertaken together with cost
and schedule information. Once the budget process is complete, the
Reconfiguration Five-Year Plan will be the approved document outlining transi-
tion activities. Management of these activities will be accomplished through the
program offices. The first Reconfiguration Five-Year Plan will be submitted with
the FY 1992 Budget.
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