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EXECUTIVE SUMMARY

This desipm-oaly conceptual design report (DOCDR) was preparsd to support a funding request by the
Department of Energy (DOE)-Office of Fissile Material Disposition (OFMD) for engineering design of the
Pit Disassembly and Conversion Facility (PDCF) Project No. 99-D-141. The PDCF will be used to
disassemble the nation's invemtory of surplus muclear weapaons pits and convert the plutonivm récovered
from those pits into a form suitable for storage, international inspection, and final disposition

Ths PDCF is a complex consisting of a hardened building that will contain the plutenium proceszes in 2
gafe and secure manner, and conventional buikdings and structures that will house support personnel,
systenes, and squipmest. The PDCF uses the Advanced Recovery and Integrated Extraction System
(ARIES)}, & low waste, modular pyroprocessing system: to comvert pits te plutonium oxide.

The PDCF project consists of engineering and design, and construction of the buildings and structures, and
engineering and degign, procurement, installation, testing and start-up of equipment to disassemble pits and
convert plutonium in pits to oxide farm.

The facility is planned to operate for 10 years, averaging 3.5 metnic tons (3.86 tons) of plutomium metal per
year. On couclusion of operations, the PRCF will be decontaminatad and decomenissioned.

The project schedulz is as follows:
Activity Duration
month/calendor year
Title T Design 10/1998-10/1999
Title Il Design 10/19596-3/2001]
Construction and Stariup 16/2000-10/2004

The Design cost is estimatad 1o be $46.7 M.

The siting for the Pit Disassembly and Conversion Facility will be determined pursuant to a site-gpecific
Surplus Plutonium Dispositior Environmental Impact Stetement in 3 Plutomum Pisposition Record of
Decision in late 1998, The candidate sites for the facility are Pantex Plant, Savannah River Site, Idalic
NMational Environmental Engineering Laboratory, and Hanford Site.
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10 GENERAL DESCRIPTION OF FROJECT

The Pit Disassembly and Conversion Facility (PDCF) project consists of design and construction of the
buildings and structures, and design, procurement, instaflation, testing, and start-up of equipment to
disazsemble pits and convert the plutoninm metal to plutonium oxide. The PDCF eccepts surplus fissile
material in pit form or as plutonium metal and produces plutonium oxide packaged and suitable for
storage, international inspection, and disposition. To remove piutoninm from the pits, the pits are
separated inta hemishells with a cutting device, and plutenivm is removed from the hemishells by a
hydride/dehydride process. The plotonium separated from the pits is converted into oxide, The oxide
product is sealed in metal cans, which are leak checked and electrolytically decontaminated, Canned
plutonium is placed in storage and ultimately transferred to the disposition process, which is separate from
the PDCF. Moopluteniom parts of the pits are separated and tecovered for reuse or declassified and
disposed of as wasie.

The FDCF includes hardened space, a thick-walled concrete building that houses the plutonivm processing
activities, The plutonivm processing building will be & material access area and house the following
systems: pit receiving, pit assay and storage, pit disassembly, plutonium metal extraction and conversion
to oxide, plutonivm oxide packaging, and shipment. Also included are facilities for recovery,
decontamination, and declassification of other special nuclear material (SNM) and aon-specizl nuclear
material resuiting from pit disassembly. Facilitiss to accommodate International Atomic Energy Agency
{[AEA) safeguards are provided for specific portions of the process and facility. In addition to hardened
space, conventional buildings and structures honse offices, change rooms, an analytical iaboratory, &
central contrel room, and systems for packaging, storage, and shipment of waste.
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20  PROJECT JUSTIFICATION

The Department of Energy (DOE) Revord of Decision for the Storage and Disposition of Weapons-
Useabie Fissile Materials Frograminatic Environmental Impact Statement, dated Yanuary 14, 1997
announced that DOE's strategy for disposition of surplus plutorium is to pursue an spproach that atlows
immobilization of surplus plutorinm in a giass or ceramic materials and buming of some of that surpius
plutonium as mixed oxide (MOX) fuel in existing, domestic, commercial reactors. The capability to
disposition surplus plutonivm does not exist. Accordingly, DOE decided to constiuct and operate a pit
disassembly/conversion facility to convert certain surplus plutonium metals to a platopium oxide form
suitable for disposition by immobiiization or reactor burning, as well as other facilities for the disposition

of surplus pltonium.

The DOE Becosd of Derision cited above supports President Clinton’s Menproliferation and Export
Control Policy issued in response to the growing threat of nuclear proliferation by providing the Nation
with a capability to disposition surplus weapons-useable fissile materials.

1.1 Impact if Not Funded
This project provides the Mation with the capability to convert surplus plutonium in pits and other pure

plutonium metals to a form suitable for disposition. If this project were not fanded the rasult would be
failure to carry out President Clinton’s policy to reduce the threat of nuclear proliferation,
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30  DESIGN CONCEPT

3.1  Process Description

The Advanced Recovery and Integrated Extraction Systern (ARIES) is 2 modular, low-waste system that
can disassemble pits and convert the plutenium to a stable, unclassified oxide form, assayed and packaged
in 2 decontaminated container, ARIES consists of imterconnected glove box modules and a nondestructive
azzay (NDA) moduie without plove box containment. The modular approach provides system flexibility.

il Assumptions

The following section describes assumptions used to scope the project, to develop the conceptual designs,
and to prepare design cost estimates. Assumptions are divided into program assumptions and process-
specific assumptions.

323  Program Assumpfions

Program assumptians are high-level assumptions that bound the scope of the project. The program
assumptions are the following.

*+ The PDCF will be dasigned to process 35 metric tons (38,6 tons) of plutonivm from pits and clean
metal over a T0-year period.

» The PDCF will be designed to Nuclear Regulatory Commission (NRC) standards, as applicable,
with regulatory oversight by the Defense Nuclear Facilities Safety Board (DNFSB).

» The PDCF will be an “1AEA eligible facility®.

3.2.2 Process-specific Assumphions

Process-specific assumptions ate lower level assumptions that were used to prepare the concaphual layout
of the facility and to determine costs in this document, Process-specific assumptions are the following,

o The number and types of pits to be handied are based on *Advanced Recovery and Integrated
Extraction System Source Term Fact Sheet™ (LA-CP-97-93), a classified docement.

s Sofficient process equipment is assumed to provide the capability 1o process 3084 more plutonium
than contained in the incoming pits and metal. This provides capacity to recycle produets that ave
off specification and recover from unplanned downtime.

« Process rooms are shiekded and spaced so that radiztion sources in one room do net contribute
desectably ta radiation exposures in adiacent rooms at levels above background.

|

323 Site Options

The PEIS ROD identified four candidate sites for locating the PDCF. The four sites identified are Pantex
Plant, Savannah River Site (SRS), Idaho National Engineering Environmental Laboratory (INEEL), and
Hanford Site. The location for the facility will be determined in a folicw-on, site-specific Surplus
Plutonium Disposition Eovironmental Impact Statement (SPD EIS) ROD. The design of the PDCF is
influenced by site location, construction of a new building contrasted to using an existing building, and
collocation with the propesed MOX Fuel Fabrication Facility and/or the Immobilization Facility.
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‘The approach for each site, as well as options for colkocating the MOX Fuel Fabrication Facility and/or the
Immobilization Facility are summarized as follows.

» Pantex Plant — Constract the PDCF as a new bailding in Zone 4 at the site. Collocation of the MOX
Fuel Fabrication Facility as a new building is an aption.

» SRS - Construct the PDCF as a new building adjacent to the Actinide Packaging and Storage
Facility (APSF) so as to share some common fonctions with that buitding, The APSF is a 1997
line-item project designed to receive, store, restabifize, and can platonivm metal and oxide.
Collocation of the MOX Fuel Fabrication: Facitity and/or the Immobilization Facility as pew
construction adjacent to the APSF are options.

» TNEEL — Construct the PDCF in the Fuel Processing Facility (FPF) located at the Idaho Chemical
Processing Plant (JCPP) at INEEL. FPF is an existing building thet was never used. The MOX Fuel
Fabrication Facility would be collocated as a new building if the PDXCF is located at INEEL.

» Hanford Site — Construct the PDCF in the Fuels and Material Examination Facility (FMEF) at the
site. FMEF is an existing building that was never used. The PDCF would occupy the battom three
levels of the six-level building. Either the MOX Fuel Fabrication Facility or the Immobilization
Facility coald be located in the FMEF with the PDCE. Construction of the MOX Fuel Facility as
new construction adjacent to the FMEF is also an option.

3.3 Project Cost and Schedule

331 Project Cost

The Desien cost is estimated to be 346.7 M.

The preliminary total project cost {TPC) is estimated 1o be 5586.4 M.
332 Project Schedula

The project scheduele is summarized as follows.

Project Schedule
Activity Deration
month/calendar year
Facility Title I Design 10/1998-10/1590
Facility Title I Design 10/1999-3/2001
Construction Phase 1072000-5/2003
Permitting/License Phase 10/1998-3/2004
Startop 1072003 10/2004
Operation Phase 0720041042014
Decontamination and Decommission ing 10/2014-10/2016
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3.4  Imtegration with Other DOE Sites

Fits that feed the PDCF will be shipped from the Pantsx Plant. Transwranic {TRU) waste generated by the
PDCF will be shipped to the Weste [solation Pilot Plant (WIPP). Highiy enriched wranium (HEU)
recovered from pits will be shipped to the Y-12 plant at Oak Ridge.
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4.0  CONSIDERATIONS EXTERNAL TO THIS PROJECT

4.1 Alternatives to Proposed Project
Alternatives to the project that were considered includs:

+ ne action,
s« new gresnfield sites, and
+ use of existing buildings.

4.1.1 No Action

Fnder the no action alternative, a pit disassembly and conversion facility would not be constructed nor
opetated and surphas plutonitm could net be dispositioned.  Facilities for long term stormpe of the plutonium
woukd need to be coustructed. The no action alternative would preclude carrying out President Clinton’s
nonproliferation and export control policy on weapons of mass destruction.

4.1.2 New Greenfield Facility

The PEIS analyzed construction of new buildings for the PDCF at greenfield locations at the DOE sites to
bound environmeatal impacts. A greeafield Jocation i1s an wndeveloped asca. The greenfield altzmative was
nok further considered for the location of the POCF because of the relative costs and schedube advantages of
using developed snies and existing buildings:

413 Existing Buildings

OFMD considersd the use of existing buildings at the four sites included in the ROD for the PEIS as possible
locations for of the FDCF, The following is a brief summary of the buildings proposed and the
determinations made at ¢ach of the four sites.

Banex Plan

Pantex proposed a series of existing busidings in Zone 12 to house the PDCF. These inchrded
buildings 12-117, 12-66, 12-86, 12-44, 12-42, and perts of }2-}16, Because of the lack of
cansolidated space and the tightness of the space available to house the PDCF in the existing
buildings, these building were not considered acceptable for the PDCF.

INEEL

INEEL proposed five buildings ac thres differsnt locations 1o house the FDCF. The byildings
proposed were: Zero Power Physics Reactor (ZFPR), Fuel Manufacturing Facility (FM¥), FPF
Fluormei Dissolution Process Area (FDPA), and Hat Cell Facalities (TAN-607). ZPPR, FMF,
FDPA, and TAN-607 required sipnificant redesign and were not considered acesptable. FPF is
being considered for locating the PDCF.

Hapford Site
Hanford propased two buildings, the FMEF ot the Storage Complex {2736-Z) as possible homes for

the PDCF. Building 2736-Z was found to be too small, FMEF is being considersd for locating the
FDCF.
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Revision 0




: h Rivet Si

SRS proposed using space m F-Canyon. The future of E-Canyon after 1999 is uncertain,
insufficient space is avatlable, and the configuration of the space does nat comolement layout of
the PDCF. F-Canyon is not a vieble location for the PDCF.

4.14 Other Alternatives

One other altemative that was considersd was commercialization of the PDCFE. This is addressed nnder
procurement strategy in Chapter 7.

4.2 Relationship to Other Projects

The PDCF supplies the plutoninm oxide needed to operate the MOX Fuel Fabrication Facility and the
Immobilization Facility. Therefors the operation of the PDCF must preceds the operation of these two
related projects.
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50  DESIGN BaSIS

This section ihcludes the PDCF processes, the fimetional requirements for the PDCF processes, the
management and inforration systems required, the site and building requirements, and the extemal
drivers—t he regulatory requirements that must be satisfied,

Process descriptions and functional requirements are based on usiong the ARIES process as the baseline
technology for pit disassembly and conversion. Functionai requirements are sufficiently detsiled to allow
identification and estimation of desigm costs for the facility, the process, and the support systems.

51 Process Deseription

This section describes the processes of the PDCF, from receiving pits as input material, through processing
and generation of plutonium oxide product, to handling and disposition of other perts and materials. The
discussion is based on and supported by a library of technical fact sheets that describe each process in
detail. The description follows the processes shown schematically in Fig. 5-1, Material Balance. These
processes are defined by the Logic Flow Diagram for Pit Disazsembly and Conversion for Fissile Material
Dizposition (LA-UR-97-752), Fig. 5-2, which illustrates in more detail the processing steps and decisions
required in each area end processmg module,

A classified version of Fig. 5-1 has been prepared showing the yearly avetage flow of all materials in the
pits identified for materisl disposition. The classified material balance provides fundamental information
used to bound the facility conceprual design and the cost estimates given in this dociment. The material
totals are classified information and cannot be presented in this document.

8 Decesnber 12, 1997
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5.1.1 Pit Receiving and Staging

Pits and plutonium metal sre transported to the PDCF from various DOE sites. This section focuses
on how the pits and pltonium metal are received, unpacked, and put in temporary storage until
pracessing in the PIXCF.

5.1.1.1 Pit Receiving

Pits are trapsported in faf) last {FL) contaimers attached #o a cargo-restmining trensport {CRT) fixture
in a secure safe transport {3ST). The 55T arrives at the sits, the CRTs are unloaded from the tuck,
and the FL containers are removed from the CRTs.

A transfer check and material confirmation are completed on the FL container. If ¢ive shipment is
accepted, the FL container is moved to a short-term storage vault. If the shipment i3 rejacted, the FL
container is loaded back onto the CRT, which is loaded back onto the SST 1o be retuened to the

shipper.

The FL container is moved from the shon-term receiving vault and unpacked. The armosphere of the
inner container holding the pit is tested for tzitiwm. If the pit container atmosphers contains tritivin,
the pit will remam in the inner FL prassvre cortainer and sither be movad dirsctly to the spacial
recovery line (SRL) or $o vauit storage.

If the pit container atmosphere dees not contain tritium, the pit is removed from the inner FL
pressure container and swiped for surface contamination. I it has no surface contamination, a
decision is made whether or not the pit can go directly to processing in the bisector module. If the pit
cannot go 1o processing, it is packed in a holder (referred to as a birdeage) and placed in a pit storage
vault. If there is surface contamination, the pit will be stored in the inner presgure contziner in the
vault or sent to hydride/oxidation (HYDOX) processing,

Empty FL containers are strveyed, decontaminated if nesded, certified clean, and repacked in CRTs
for shipment and reuse.

5.1.1.2 P Seaging Vaule

Clean pits in holders, metal pieces in shipping containers, or contaminated pits in their inner FL
pressure containers are stored in the pit vault. This vault wiil hold up to one year's capacity to
pravide surge capacity between shipping and processing.

512 Fit Disassembly

Fits are disassembled in one of two processas, depending on the nature of the pit. Generally, pits are
opened in the bisector module, and those pits containing tritum ars handled separately in the SRL.

5.1.2.1 Special Recovery Line

Those pits containing tritium are disassembled in the SRL. Pits moved to this bine are unpacked from
the innet FL pressure container and enter the line using equipment and techniques that capture
tritivm. The inner FL pressure container is decontaminated, certified clean, and returmed to pit
receiving for reassembly in an FL container.

Plutopium and HEU are separated from parts that are not SNM in the SRL., Plutonium metal is
processed in a vacoun furmace that drives off tritium and produces a metal mgot. The tritivm is
captured and packzged as low-level waste (LLW). The plutonium ingot is assayed to provide inpat

10 December 12, 1997
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information for accountabilicy. It is tested for tritium and if it is tritium-firee, it is sent to a HYDOX
reactor in a HYDOX moduls. If tritinm is detectad, the ingot is reprocessed in the vacuum fomace.

Nonplutonivm pieces are decontaminated and certified clean. HEL) from the SRL is then sent to
HEU processing and classified shapes are sent to declassification processing. Metal shavings are
collected and sent to declassification farnaces.

4.1.2.2 Bisector Modole

Those pits that do not contain tritium from pit preparation come to the bisector module. These pits
enter the glove box line through a drop box. Surface-contaminated pits moved to this line are
unpacked from the vault storage or ianer FL container and enter the line using equipment and
techniques that control the spread of contamination.

Pit tubes are cut off the pit and the pit is cut into two hemispheres using the pit bisector. Bonded
hemispheres are sent to a HYDOX module. If possible, the nonbonded pits are disassembled into
piutoniuz, HED, and non-SNM classified shapes. The phitonium parts are assayei to provide tnput
information for accountability and sent to a HYDOX reactor in 8 HYDOX module. HEU is sent to
HEU processing and classified shapes are sent to declassification processing, Metal shavings are
collected and sent to declassification furnaces.

5.1.3 Convervion to Plutonium Oxide

Plutonium parts are convertad te plutoniom oxide, Foly, by pyreprocessing. In this procass the
plutonium is reacted in succession with hydrogen, nitrogen, and oxygen at contrelled temperaturag
and pressures te produce the plutonivm oxide product. HYDOX, described below, is the baseline
technolegy for converting plutonium to plutonium oxide. In additicn to converting the plutoaivm
metal to oxide, galilum is removed to facilitate disposition,

5.1.3.1 HYDOX Module

Bonded hemispheres from the bisector, plutonium metal from the SEL and from aonbonded pits, and
nanpit plutonium metal are conveyed to 2 HYDOX reactor in a HYDOX module, In the reactor,
plutosniurn reacts with hydrogen to fotin a hydride, The hydtide is reacted with nitrogen to form 2
nitride that is then reacted with oxygen to preduce the oxide product. Hydrogen and nitrogen are
vented as reaction products.

The product is collected from the bottom of the reactor and assayed. This assay provides input
information for accountability, It confirms that the plutonium mesat entering the reactor leaves as
oxide. The oxide is then transferred in a convenience can to the gallium removal module.

HEU from the HYDOX reactor goes to HE1) processing and non-SNM classified shapes po to
declassification processing.

5.1.3.2 Gallium Removal

Plutonium cxide from the HY DOX reactor is placed in a gallium removal reactor where the
plutonium axide is heated and the gallivm oxide is reduced to 2 volatile form that is coliected in a
vacuum trap. Gallium oxide will be collected and sent to TRU waste assay. The plutonium oxide is
stored in an in-process lag vault and then combined in a canvenience can with oxide from other
batches to meet long-term storage weight requirements.
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The oxide in the conveniance can is sarepled for destructive analysis, and less-on-ignition (LOI)
testing is done on the contents of each can, Oxide that fails the LOI testing is stabilized in a firnace
and retested. The oxide is then mechapically sealed in the convenience can and sent to primary
canning.

514 Product Packaging, Decontamination, and Nopdestructive Assay

After the plutonium oxide produet is assayed and biended, it is sealed into inner and outer cans, also
called primary and secondary cans, for storage until fmal disposition. These cans are designed 1o
meet standards for long-term storege. After the plutonium oxide is placed in » convenience can, the
convenience can is placed in the primary can and sealed. The primary can is then decontaminated
electrofytically and laser marked. The primary can is put in a secondary can, which is also sealed and
tager matked. Finally, the double-sealed package is assayed and sent to a vault for storapge. The
canning, decontamination, and assay processes are discussed helow.

5.1.4.1 Primary Canniny Module

Plutonium cxide is moved {rom the gallium removal module to primary canning in a ssajed
convenience can. The convenience can is placed inside 2 siainless steel primary can that is seal-
welded closed and leak tested, The can is rewelded if it fails the leak test, The can is moved te the
electrolytic decontamination module when it passes the leak eest.

Empty cans are laser marked outside of the module with 2 serial number that allows the cen to be
tracked.

§5.14.2 Electrolytic Decontamination Module

Cans from primary canning are wiped clean, then placed in an apparatus where they are
electrochemically cleaned. The appatatus is mounted in a wall that separates two parts of a glove
box. The glove box on one side of the wall is contaminated; the other side is ciean. When the electro-
cleaning cycle is done, the can is rinsed and dried inside that apparatus. When the can is dry, the door
on the clean side of the apparates is opened and the can is surveyed for contamination. I the can is
still contaminated, the door is closed and the cleaning process is repeated. If the can is clean, it is
rémoved from the apparatus and the glove box and sent to secondary canning.

The electro-cleaning and rinse solutions are recycled within the module, A portion of the solution is
filtered to remove accumulations of metals. Decanted sludge, wom electto-cleaning solution, and
spent rinse water are periodically removed from the apparatus. The sludge end solutions are either
svaporated or solidified. The water can he condanced and recycled or solidified. The waste generated
from electro-cieaning is homogen¢ous and may contain sufficient TRU isotopes to be classified as a
TRU waste, The waste must be sampled and anafyzed to mees the requirements of the WIPP waste
acceptance criteriz (WAQC).

5.1.43 Secondary Canning

Cans from the electrolylic decontamination module are laser marked io add information sbout each
individual can*s contents. The primary can is placed in a secondary stainless steel can that is seal
welded closed and leak tested. The can is rewelded if it fails the leak test. After the secondary can

- passes the leak test, the secondary can is iaser marked with information identifying the can and the
contents. The secondary can is tien moved 1o the NDA moduie.
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5.1.4.4 NDA Module

Detailed NDA is done for each can leaving secondary canning. fﬂlluﬁdng the assay, the cans are
moved to the produet vault.

515 Product Sterage Vaults and IAEA Inspection

Cans of plutenium oxide are stored in vaulis; first in a product vaalt, and then in an IAEA-
safeguarded vault where the product can be available for IAEA inspection.

5.1.5.1 Product Vauolt

Cans of plutoniurn oxide from the NDA module are accumulated in the product vault until the
material is transferred to the IAEA for inspection.

Periedic inspection of the cans in the product vault may be needed to meet the surveillance an
inspecticn requirements for long-term storage.

5.1.5.2 TAEA-safeguarded Vault

When ready for transfer to JACA safeguards, the cans of plutonium oxide stered in the product vanh
are moved to the LAEA-safeguarded vault. The exchange is made in the pressnce of, and verified by,
IAEA inspectors. Once the material is under 1AEA safeguards, IAEA inspectors must have
contipnity of knowledpe of the material and ust be able to observe any handling or movement of
the materiak.,

Periodic inspection of the cans in the IAEA-safepuarded vaulkt may be nesded to meet the
surveillance and inspection requiremeats for long-term storage.,

5153 JAEA Inspection

The VAEA periodically removes a reprasentative number of cans from storage to verify their
contents. These cans are nondestructively assayed using equipment agreed to by, or under the control
of, the TAEA.

If samples are required for desemictive assay, an JAEA inspector watches as the cans are openad and
samples are removed and shipped to the 1AEA lab. The cxide is then repackaged in a convenience
cen and processed through the FDCF primary ¢anning, electrolytic decontamination, and secondary
canning modules monitored by TAEA staff. The can’s contents are verified with NDA, snd the can is
raqurnad to the IAEA vault

516 Product Shippiug

Cans that are {0 be shipped from the facility are moved from the IAEA-safeguarded vault to product
skipping. The cans are surveyed by swiping to ensure they are not contaminated. Contzminated cans
are decontaminated and resurveyed, After being surveyed, the cans are weighed anrd assayed to close
accounizhility for the material. The cans are packed in & shipping container, the shipping container is
packaped into 2 CRT, and the CRT is loaded onto an SST for shipmant.

Lessor packaging for shipping imay be ueed if the material is to be moved to another facility op-site.

Crice under IAEA safeguards, the material ¢an only be moved #o 2 location that has an agreement in
place with the JAEA.
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5.1.7 HELU Processing and Staging

Classified shapes consisting of HEL from the SR1, the bisector madule, and the HYDOX reactor ars
moved to HED) processing. The shapes ars assayed to provide toput information for accountability,
then electrolytically decontzminated to remove any plutonivm coptamination. The HEU shape is
surveyed for residual piutoniwm. The shape is assayed to sccount for HEU less during
decontamination, bagged out or put into & convenience can, and moved to the HEL vaalt for storage.

Similar to the can electrobytic decontamination module, the HEU electro-cleaning and rinse solutions
are recycled within the module. A portion of the solution is decanted and filtered to remove
accumulations of metals. Sludge from the filter, worn electro-clzaning solution, and spent rinse water
are periodically removed from the appamatus. The sludge and solutions are either evaporated ot
solidified. Water can be recoversd and racycled or solidified. The waste generated from eleciro-
tleaning is homogencous and probably will contain sufficient TRU isotopes to be classified as TRU
waste, The TRU waste must be sampled and analyzed to meet the requirements of the WIPP WAC.

5.1.7.1 HE¥ Vauli

HEU shapes from HEL processing are accumulated in the HEU vault 1o ship to Oak Ridge. The
HEL iz still in classified shapes and the vanlt must be partitioned from areas to which [AEA
ingpectors have access, The vault must also be partitioned to keep HEU separate from plutonium to
stnplify shipping and receiving.

5.1.7.2 HEU Shipping

HEU is shipped as classified shapes to the Y-12 Plant in OCak Ridge, Tennessee. When sufficient
HEU hes accumulated in the vault, the HEU is moved to HEV shipping where the material is packed
into DOE-approved DT-22 containets. The containers are certified for shipping, weighed and
assayed to close accountability for the material, and lpaded into CRTs. The CRTs are loaded onta an
S8T for shipment to Y-12.

518 Declassification Processing

Non-SNM classified shapes and shavings from the SRL, the bisector module, and the HYDOX
reactor are inoved to declassification processing. Berylliom parts will be decontaminated. The exact
process is not yet defined. There may be additional meta! surface decontamination processing, but
the requirements and processes have not been defined. The shapes are declassified by melting them
in one of several different furnaces. Each furnace is designed to handle a different material. Size
reduction of classified pants by custing and/or pressing may be used to fit multiple parts into the
turnaces. The degres of preparation needed is a function of the furnace design.

The meled materials are cast into ingois, placed in convenience contatners, and moved to waste
agsay.

519 Waste Management

Noaprocess sanitary wastes will be sent to the existing sanitary wastewster treatment plant. Room
trash and similar solid wastes will be sent to o landfill.

LL'W is assayed to verify that it is LLW and thep segregated by waste type. Liquid wastes are to be
evaporated or solidified. Wastes ave packed for storage where they will accumulate and be shipped to
a permitted on-site or off-site treatment or disposal facility.
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TRU and mixed TRL) wastes ave segregated by waste type. Liquid wastes are evaporated or
solidified. Wastes are packed in vented drums, assayed, and stored When drims are to be shipped to
WIFP, further testing wii] be done as necessary to meet current WIPP requireinents. For example, to
meet the 1997 requirements, the drum ges space would be tested and a random 2% would have
contents verified by x-ray. Drums will be loaded in transuranic waste package transporters
(TRUPACTs) and shipped to WIPP, TRU waste packaging, storage, and shipping requirements are
addressed in more detail in “Wasts Isolation Pilot Plant Waste Acceptance Criteria Fact Sheet”

(LALP-97-34),
3.1.10 JAEA Aceommodations

A portion of the PDCF will be an “LAEA-eiigible facility™ where the stored material will be offered
to the LAEA for inspection. This area will inclods support arsas needed for the JAEA to perform the
ispection verification, The specific details of the inspections are to be negotiated with the LAEA.
Bagular technical discussions between [AEA, DOE, and the operator of the PDCF will assure a
facility that can accommodate the 1AFA. At this tinte, the impostant elements to assure
accommaodation include the following:

1 chearly identified portion of the facility that will be the LAEA-eligible facility,

provision for sealing and monitoring the containment of the IAEA-eligible facility,

space identified as a privats office for IAEA inspectors,

space identified for [AEA inspectors to make indepemdent ND'A measurements nsing [AEA
or possibly facility equipment,

procedurss developed for IAEA to take small plutonivm samples from sstectsd containers,
inspectors will be forsign nationals, including some from sengitive countries,

inspectors may require access to the facitity beyond normal working hours,

inspectors may require access to the facility on very short notice,

ingpectors ars umder escort by the operators,

inspectors are extensively trained in radiation safety but will receive site-specific training,
and

+ during any inspection activity, handling of nuclear material is done by the operator under

IAEA direction and observation.

. & 2 =
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52  Site and Building Reqniremenis

The PDXCF shall be designed, constrocted, operated, and decommissioned in compliance with
applicable federal, state, and lecal Jaws and regulations. The design life for this facility shatl be 20

years.

DOE ordars for nuclear favilities include design requirements for criticality safety, radiation
protaction, confinement, waste management, effluent control and monitoring, physical protection,
materials safeguards, structural design, and storage of special nuclear material.

521 Capacity

The PDCF will have the capacity to process 35 metric tons (38.6 tons) of plutonium in 1¢ years. The
axact number of pits and the materials included in these pits is detailed in the classified mass balance
shest and in “Advanced Racovery and Integrated Extraction System Souwrce Term Fact Sheet,” LA-
CP-97-93 a classified document.

The receiving vault will have that capacity to store pits and metal equivaient to 3.5 metric tons (3.86
tons) of plutonium, which is one year's processing capacity. The IAEA safeguard vanlt will have the
capacity to store the equivalent of 7 metric 1ons (7.7 tons) of plutonium as phatoniam oxide product,
which is two year's processing capacity.

522 Building Design
5.2.2.1 Physical Counstruciion

The PDCF design shall include all necessary structures, systems, material handling equipment,
material controi and accountability squipment, vault storage facilities, pit material processing
modules, an waste management equipment to accept, assay, and process DOE surplus pits and
plutonium metel. The plutonium oxide product will be securely stored in an IAEA safeguarded vault,
and all other pit materials wiil be processed as defined in the Logic Flow Diagram for Pit
Dhsazsembly and Conversion for Fissile Material Disposition, LA-UR-97-753,

Processing and storage areas shall be designed to control radiation emissions to acceptable levels and
limit the extent of pctential contamination in the wnlikely svent of an accident. The design shall
provide for ease of personnel access, material handling, decontaminatiog, operation, and adequate
ventilation. Radioactive material shall be handled in shielded material handling areas if it is not
contained within acceptable packages for handling and tansportation. These areas shall provide
shiglding te minimize radiation exposure to workets. All concrete surfaces of contamimated or
potentially cantaminated arcas shall be lined or have a surface coating to facilitate decontamination.

Heating, ventilation, and air conditioning (HV AC) equipment and auxiliary mechanical and
electrical services shall be provided from service areas that facilitate easy access, optimum space
utilization, and low installation and maintenance costs while providing building services, Access
shall be provided 10 sccommodate the replacament of equipmant. ltsimamentation, eleciricat, and
mechanizal maintenance and repair service areas shall be provided.

A material handling area shall be within a matacial access area (MAA) boundary and arranged to
allow for smooth and efficient flow of material from the SST unloading/loading dock through CRT
handling, material confirmnation, unloading and accountebility measurement, pit processing, and
vault storage. Equipment maintenancs, and refated tine support functions within the MAA shall be
arranged near the line operations served.
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For inereased safety of personnel and secwrity of nuclear matertal, circulation areas for material
handling shall be separate from personnel traffic, where possible. Controlled access to material
handling shall be provided through portals for personnel, material, equipment, nonnuclear materials

and waste.
5.2.2.2 Shielding

Shielding shat] be designed to comply with the on-site personnel protection requirements specified in
10 CFR. 835, “Qecupational Radiation Protection,” and DOE/EH-0256T, and with public protection
requirements specified in DOE Order 5400.5, “Radiation Protection for the Public and
Environunent,” and DOE/EH-236T. On-site and ofi-site personnel exposure shall be maintamed as
low as reasonably achievable (ALARA), as defined in 10 CFR 835 and DOE/EH-0256T.

The shielding and other system and subsystem components shall be designed in accordance with
DOE/EH-0258T, with the objective of meeting ALARA goals and of limiting the effective dose
equivalent (EDE) to workers to bess than 0.5 rem per year from all sources, based on the wovkers’
predicted exposure time in the normally occupied areas. The neutron qaality factors used to calculate
the EDE skall be in accordance with recornmendations given in ICRP-60.

Shielding and other radiation protection measures shall be provided for areas requiring intermittent
access, such as for maintenance, component changes, adjustments of systems and equipment, ete.
The projecied total EDE from all sources {external and internal} shall not exceed 0.5 rem per year.

Concrete radiation shielding shall comply with American National Standards Institute/American
Muclear Society (ANSI/ANS) 6.4 and Amencan Concrete Instituee (ACI) 349 and shall coasider the
materiai specifications of ANSI/ANS 6.4.2 where it addresses critical confinement or structural
fanctian.

For radiation exposure of the public at the site boundary, the goaf for routine operations is 1 mrem
ED¥ par year from all pathways. Public exposure eriteria shall be based on the avnusal doge resulting
from postulated, planned, or expected releases from the facility, combined with the annval exposure
from other facilities at the site, The sum of the EDE from all sources on the site shall be limited in
accordance with the public protection requirements of DOE Qrder 5400.5 and DOE/EH-0256T.

5223 Fire Protection

Fire protection 13 a DOE facility safety requirement. Fire safery requirements are defined in DOE
420,14, "Facility Safery,” DOE 440, 1, “Worker Protection Management for DOE Federal and
Contractor Employees,” and G-420.1/8-G, “Implementation Guide for use with DOE QOrders 420.]
and 440.1.” Fire protection features shafl comply with these DOE Orders and the applicabie MNational
Fire Protection Association {NFPA) fire codes or standards,

The main fire protection feature shall be provided through the use of avtomatic sprinkler systems
supplemented with auntomatic fire detectton and alarm systems, All active fire protection systems
shall be automatically suparvised with alarm anourciators scunding in the fire area, the central fire
alarm control panel, and the site fire alatm system. The facilticy shall be compertmentatized ingo fire
areas ag appropriate. Fire suppression water must drain o a critically safe, contained area where it
can be sampled 10 verify no contamination before being released.

A fire hazards analysis (FHA) shall be performed to comprehengively assess the fire risk within
individua) fire areas in the facility in relation to proposed fire protection features. The FHA shall
confirm that the cbjectives identified in DOE Qrder 5480.7A and “Guidance or Fire Protection for
Fuel Cycle Facilities™ are met.
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5224 Quality Assurance

Quality assurance program requirements shall be in accordance with 10 CFR 830, *Nuclear Safety
Management.” Application of these requirements shaili consider the quality levels defined below.
Quality levels shall be assigned to all structures and systems during the preliminary design phase.
Components shall be anzlyzed duting the Title II phage of design. Queality Levet I or II shall be
assigned according to the foliowing criteria.

Quality assurance Level ] applies to the following:

s safety class and non-safety class safety systems, smuctures, and components (35Cs) that have
been identified as safaty class,

» S5Cs that have been identified as mission-sensitive, and

» S5Cs that have been identified as having 2 high economic impact.

Crality assurance Level IT applies t all other S5Cs.

5.2.3 Utilittes and Services

§23.1 Sopport Farilities

Existing support facilities shall be used whenever possible and cost-effective. Construetion of new
facilities will be requirad only when necessary to effectively support the PDCF. Assumed axisting

facilities that can be used in their corrent condition or that require only small vpgrade expenditires to
adequately support the PDCF have been identified for each candidate site.

5232 Water Utllities

Treated potable water will be provided for gencrel facility use and employee needs such as showers,
washrooms, drinking fountains, restreoms, and emergency showers. n material handling, storape,
and waste managemant operations, potable water is to be supplied only for emergancy showers,

Tying into the existing ganitary wastewater treatment system at the site wil] provide for collection
and teatmesat of santtary wasie, To prevent accidental comamination, sanitary facilities shatl not be
provided in material handiing and storage areas or for waste management operations.

Process wastewater treatment will provide for treatment and disposal of wastewater from fire water
and general facificy users,

A fire water system will provide fire water to all designated areas in the facility.

Storm water collection provides for impounding storm water from the property proteetion area (PPA)
and the protected area (PA) in segregated ponds. Clean storm water will be discharged to natural
drainage channels. Contaminated storm water will be direcied to process wastewater treatment,

5.2.3.3 Fuel Utilities
A natural gas distribution system will provide natoral gzs to wtility buildings at those sites where gas

. is needed to heat the building or provide hot sanitary water. Natural gas shall not be supplied to
material handling, material storage, or storage support areas.
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5.2.34 Gas Utilitles

A clean, dry instrument and plant air system will provide facility and instrument air to opetational,
wtility, and maintenance nsers.

A breathing air system will provide a safe and reliable independent air supply to personnel
pecforming special operational and maintenance activities in the material handling, storage, and
SUPPOIt areas.

A liquefied and compressed gas system will provide inert gases for glove box inerting, can welding,
and processing, analytical laboratory, and veult operations. Nitrogen and argon may be stored in
liquid form, if required, to supply adequate quantities of liquid and gas to users in the PDCF.

Reagent gases will be supplied to the material handling areas to meet capacity needs.
5.2.3.5 Process Support Utilities

A dry vacuum system will provide for evacoation of contaminated air from glove boxes andfor pas
locks during glove box operation or transfer of materials.

A wet vacuum system will provide for evacuation of any contaminated wet gases that may enter the
air space in glove boxes or liquid storage tanks during liquid transfer operations.

Air monitoring and sampling equipment will provide for the detection of alpha particles n areas
where thers is potential for airborne radicactive contamination.

52.3.6 Electrical

The elecirical functions shall be met by the provision of equipment and materials required to power
the PDCF and shall include features that satisfy safety, reliability, redundancy, simplicity, and
flexibility of operation, and maintenance requirements.

The electracal functions include;

normal power

standby power andfor emergency power,
uninterreptible power supply (UPS),
lighting,

grounding, and

lightning pratection.

Afl electrical design shall conform to the NFPA 70-1990, National Electnical Code, ANSI C2
Handbook, and DOE ordets.

Electrica! power shall be provided to meet material hardling, material storage, and support area
functional and facility power requirements. Typical power includes power for the followiag argas,

Reoom:

» electrical power for cranes and other mechanical and robotic equipment,
« electrical power for hand tools, criticality and continvous air monitoring ({CAM) sensars,
security devices, and forklift recharging stations,
« repulated, filtered 110 Vac power for instroments and related 2quipiaent, and
rough-in wiring for several 220 V 3-phase outlets.
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Glove box:

110 Vac power general outlets,

110 Vac power for overhead hoist,

110 Vae power for glove box lights,

110 Vae power for room control sysiem racks, and
110 Yac power for small electrical motors.

Fagility power shall be supplied via medium-voliage electrical system panels. Standby and/or
emergency power shall be supplied by on-gite generator sets that feed power users.

Standby andfor emergency power sources shall be equipped with controls that automatically activate

and transfer to standby andfor emergency power on loss of normal power, and have & manually
activated transfer on restaration of normal power. Specific power users and loads shall ba identified,
decumented, and implemented in the PDCF design,

A UPS shall provide emergency power to required users. Potential itsers include computers, alarms,
critical equipment, and critical facility instrumentation. The UPS shall provide emergency power 1o
facility functions where continuity is essential.

Lightning protection/graunding shall be provided.

A computer-based control system shall be used 10 monitor, tecord, and provide secondary control of
electrical distribution systems.

In addition to having 110 Vac outlets, PDCF rooms will have wiring and outlets for 220 Vac service
for welding and other needs.

324 Commupications

Communications shall comply with DOE criteria for communications, alarms, and automated data
processing centers. Infermation security shall use proven hardwars and softweare that have passed
avalvations by the National Computer Security Center.

The PDCF shall provide an adequate communication system that includes voice, data, and video
communications within the facility and between cutside worldwide communication centers, as
appropriate. Linking of individual functions may be required to satisfy specific requirements for
ransmissicn speed, reliability, and security. The following functions shall be included in the design
of the PDCF:

telephonpe,

public address,

alarm,

radio frequency transmission,
wide area network,

video, and

information security.

T % +# & & * @

515 Instrumeniation and Control
Instrurmmentation and controf {I&C) shall provide the squipment and software required 10 monitor
and/or contral the facility systems. The 1&C functions shall also interface with other facility
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secondary systerns inclading: analytical laboratories, material handling, support services, safeguards
and secutity, and fite protection.

Operating monitoring and controls shall consist of closed-toop conirol systems and other forms of
monitoring and control required in the processing madules.

The operation menitoring and control system shall sncompass 2l monitoring and comrof functions.
The systern shalk include the instruments required to measore physical variables. The design shall
ineorporate human factors enginesring, operator interfaces, standard and/or costom sofiware, and
provisions for training and maintenance. :

Distributed control shall comply with DOE general contrals criteria. The system shall pravide the
equipment and software required to menitor and contro] primary process conirel systems and some
secondary systems.

Distributed controf shall include the following:

» process monitorng and control and
*  Snergy management

Distributed conirol shall be special-purpose, fanctionally distributed, and microprocessor-based, with
hierarchical functions supervised or handled by a host computer. The microprocessor distributed
controllers shall perform routine process control functions, various interfock and logic routines, and
sequentizl operations.

5.6 Human Faciors Engincering

Human factors engineering principles shall be applied to the design whers human functions are
identified as safety class when interfacing with safecy class SSCs, or as identified in the safety
analysis for protecting the public and the environment. The following human factors elements will be
sonsidered m title design:

« gystem function and task analysis,
= information availability analysis, and
« analysis against human factors standards.

527 Safefy

5.2.7.1 Safety Analysis

A safety analysis shall be performed for the fatility in accordance with DOE Order 5480.23 and shall
include a hazard aoelyses and sccident analyses. Additional guidance for accident analyses is
provided in DOE-STD-1027. Guidance for hazard analyses is provided in University of California
Research Laboratory (UUCRL)-15910 and DOE-STD-1027.

5.2.7.2 Safety Classiflcation

The resnlts af the safety analysis shall be used to identify adminisirative controls, enginesred safety
features, and barriers to the release of materials. These items are designated "Safety Class" and are
designed, built, and tested under the quality standards as set forth in 10 CFR 830.120 and project or
site-specific implementation guides,
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Mission-sensitive S8Cs are determined by enginecring analysis andfor calculations to identify the
structures and systerns whose failure could cause extended downtime resulting in significant
pregram delay that would impact migsion continuity.

High-zconomic mpact §5Cs are determined by engineenng analysis and/or caleulation to identify
the structures and systems whose failure and/or destruction would result in a high financial risk.

Those S5Cs that do not meet any of the above-mentioned classification criteria are designated as
non-safety class. Non-safety class 85Cs that are important to the facility mission or whose fajlure
counld have a high impact on the ability of the facility to meet its mission are called mission-sensitive
and high-economic impast $5Cs.

The results of hazard analyses, accident anabyses, and safety class item identification shall be used to
assign nawral phenomena hazard (NPH) performance goals and comesponding performance
categories in accordance with DOE Order 5430.28, The assigned performance goals and performance
caxegories shall be used to determine the NPH mitigation requirements for 88Cs in aceordance with
DOE Order 5480.22. Additicnal guidance is provided in DOE-STD-1021 and in DOE-STD-1024-92,

528 Operability and Maintaleability

Ta satisfy ALARA poals, operational areas shall consider cost-effective designs that incorporate
remote and automated opecation, including visual access attained through remoie controBed devices
such as closed circuit television (CCTVY. Designs shali include provisions to monitor and aiatn on
detaction of abnormal conditions, abnormal radiation kevels, and fires.

The equiprient shall mest the mamienance requirements of DOE orders and shall bz removable for
decontamination, maintenance, and replacement by manual methods such as forklift or hand cart.

5.2.8.1 Operability

The PDCF shall be designed to be comforable and natwral for humans to operate and maintain, in
accerdance with DOE Order 5450.19. Design considerations shal be given to the guidelines
contained in MIL-STD-1472d. The following concepts shall be congidered and utilized, where
practicable:

+ lnstrumentation shall be located to permit visual monitoring without drastic shifts of body
position. Alarms and annmunciators shall be located near the operationzl personnel and convey
the proper action required.

+ Equipment hall be accestible for ease of operation and maintenance.

+ Lipghting levels shall be at or abave guidelines far the type of location and work to be
performed, inchuding remote aperations, as specified in lostitute for Environmental Siwdies
(IES) standards.

» Facility operator interactive equipment requiring operators to make interpretive judgments
beyond their training levels shall be avoided.

In order to reliably meet the capacity requirements, the following concepts shall be considered and
utilized, as practicable:

+ Maximize equipment interchangeabitity

+ Locale systems and components, including devices having a marginally acceptable
probability of faiture, in contact maintenance areas

¢ Operate powsr transmission devices at or below the manufacturer's rating
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+ Limit storage vault equipment to only that equipment required to support storage vault
functions

» Utikize proven industrial and cormercial equipment

+ Consider and implement equiprment repaitreplacement metheds and egrass routes

+ Provide adequate lag storage for materal handling flow interruptions affecied by equipment
failure and/or maintenance

5282 Maintainahilicy

Maintainability eriteria and guidelines from Institute for Nuelear Power Operations (INPO)-90-003
and DOE Order 4330.4 shall be considered and implomented, as applicable. Adequate space and
environmental quality for equipment mainteiance and repair materials storage shall be provided in
the material handling area for repair and maintenance of electrical/instrument equipment, mechanical
equipment, and manipulator maintenance. The size of the repair facilities should be reviewed to
ensure that ell equipment can be decontaminated, inspected, or repaired.

In radicactive environments Tailed equipment may have to be removed, disposed, and replaced.
Design for such equipment shatl consider and implement the following where practicable;

» Laocate higher failure rate assemblies to minimize replacemeant impact on other adjacent
equipment

Qperate andfor service by cranes

Pasition for visibility by plan view from crane-mounted remote viewing equipment
Madularize, where practicable

Minimize the nimber and standardize, 1o the extent practicable, cernote handiing fixtures
Provide legible identification

& & ¥ @&

Equipment used in radicactive areas, but of such value as to warmrant decontam ination and repair,
shall consider and implement the following design features, where practicable:

otilize protective coatings resistant o decontaminatian solutions,
minimize contamination traps, such as ledges and crevices,
maodularize, as precticabie,

utilize standard fastening devices,

utilize fastening devices of dissimilar metal to prevent galling, and
provide the capability for post-repair gualification.

" & & &

For the equipment that is located in nonradioactive areas and is contact-maintained, the design shal
consider and utilize the following guidelines, where practicable:

utilize standardized equipment and components,

position consumables for ease of access,

provide adequate work space,

provide adequate lighting, and

provide for safe isoiation by mechanical separation, valving, or siectrical disconnection.

d & & » =

52.9 Deeoatamination and Decommissinning

The design of the PDCF shall facilitate decontamination and decommissioning (D&D) so that the
facility can be economically decommissionad at a future date. DOE Order 420.1 gives general D&D
raquiraments. Additional gnidance is provided by DOE Order 5320 and DOE/EV/10123-]
{Decommissioning Handbhook).
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The following principles shall ke considercd and employed to the extent practicable:

+ Aisles shall be wide encugh to facilitate movement of D&D equipment.

* Areas subject to contamination sha#l be designed to facilitate decontamination. Liners and
coatings shall be selected to withstand decontaminating agents and radiation degradation
throughout the life of the facility.

« Surfaces shall he free of crevicas, ledges, and/or protrusions that could collect radioactive
material.

» Penetrations shall be waterproofed for protection during decontamination efforts.

» Fixtures ard outlets shall be sealed.

» Floors shall be nonporous and sloped toward drains to facilitate decontamination. Drains and
similar piping shall have physical provisions for cleaning.

» Filters shall be placed as near as practical to the source of coptamination t¢ minimize
contamination of ductwork.

5.2.10 Copfipement and HVAC

The HVAC function shall provids the proper envireamental conditions for hezlth, safety, and
comfort of personmel, for equipment protection, and, where applicable, for confinement ventilation
basriers to limit the release of airborne radioactive or other hazardons material to the environment
and to minimize the spread of contamination within the facility as detetmined by the safety analysis.
The number and arrangement of confinement zones and their design requirements shall be
determined by anabysis. In general, the loweast pressure zone is the glove box atmosphere. The next
highest pressure zone is the processing room. The next highest pressure zone is the MAA comidors,
MAA corridor pressure is to be maintained negative relative to outside atmospheric pressure.

This fimction may include suppty, return, and exheust air, air intakes, heating, cooling, and air
filtration, and air distribution and discharge.

HVAC equipment shall be designed to satisfy heating 2nd cooling load requirements and to meet all
general equipment design and selection criteria contained in the American Society of Heating,
Reftigerating and Air-Conditioning Engincers (ASHRAE) Fundamentals handbook, ASHRAE
Equipment handbook, ASHRAE Systems handbook, ASHRAE Applications handbaook, and
ASHERAE Refrigeration handbook.

Primary confinement of nuclear material is provided by the primary containment vessel. To mitigate
the consequences of an accidental release of radicactive matetial and to minimize the spread of
contamination, facility design features shall confine contamination to the vicinity of the radicactive
source. Confinement shall be achieved by ventilation contral (differential pressure), by directing air
from uncontaminated areas ioward areas of higher contamination, by high-efficiency particulate air
(HEPAY} or equivalent filiration, and hy the use of comtrolled personnel traffic patterns.
Centamination control shall also consider compartmentalization (building, area, room), where
appropriate, to further kimit the extent of potential spread of contamination.

For areas of the PDCF that conld potentially become contaminatad, a continuous airflow pattem
from noncontaminated areas to petentizlly contaminated areas and then to normally contaminated
areas shall be provided. Consideration shall be given to provide separats systems for acourate
temperature and humidity control areas, noncontaminated areas, potentially coptaminated arcas,

" contaminated arezs, air-ventilated process enclosures (¢.g., glove boxes, fume hoods, process off-gas
vents, etc.), and inert amnosphers process enclosures.

The design of the FDCF shall ensure that occupied operaring areas comply with DOE orders for
natmal operating conditions. In addition, the concept of ALARA shal be nsed when designing
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confimement and ventilation systems to fimit airbome contamination levels, The design shall ensure
that respicators are not required fo meet the dose limits for normal operations. An effective climate
contrel system shall maintain temperature and humidity at an acceptable level between the hiumans

and the environment.
In areas of the facility where plutonium is processed, the following functional requirements apply:

¢ Primary confinement shall consist of physical barriers, enclosures, glove boxes, fume hoods,
piping, vassels, tanks, etc., that contain plutonium, in addition to their asseciated ventilation
system. Its principal function is to prevent the release of plutonium to areas other than where
processing operations are nornally conducted.

¢ An inert atmosphere, specified by process requirements, shall be required in each plutonium
proceszing module.

» The supply air to plutonium processing modules shall be filtzred by HEPA filters at the
ventilation inlet to the enclosure and area confinement barriers to prevent the transport of
contamination in the event of a flow reversal.

s HEPA filters shall be installed at the interface between the plutonium processing madukes
that corfine the process and the exhanst ventilation system to minimize contamination of

exhaust ductwork.
» Separate exhaust ventilation system ductwork and the initial two stages of filtration shall be

designed for exhaust air from enclosvres that confine plutenivm processing.

§.2.11 Safeguards and Security

Strategies for the protection of SNM and vital equipment shall incorparate the applicabte
requirements identified in DOE Order 5632, 1C, *Protection and Control of Safepuardz and Security
Interests,” in its implementation maneal, DOE Order 5632.1C-1, “Manual for Protection and Control

of Safeguards and Security Interests,” and in 1G¢ CFR 73,

Ta comply with the DOE orders, the PDCF must be designed to meet the delay time for accessing
the nuclear matetials by an cutside intruder.

A denijal sirategy shall be used for the protection of 2 safeguard and security interest where
unauthorized access presents an unacceptable risk. Programs shall be designed to prevent
unauthorized control.

Safeguacds and security interests shall be protected and controlled to preclude or minimize
unauthorized disclosure, loss, destruction, modifications, theft, compromise, or misuss.,

Protection and control shall be provided in a graded, cost-effective fashion, in accordance with the
potential risks to the national security and/or the health and safefy of workers, the public, and the
environment.

Protection and control affarded safeguards and security interests shall be based wpon the Design
Basis Threat Policy by the Director of Security Affairs, as well as local threats, and consideration of

emergency situations, including disasters.

Physical protection includes a wide variety of security concems including personned security,
computerfinformation security, technical security countermeasures (TSCM), claszified matter,
badging, and protective forces.

The goal of the design is to reduce risks associated with nuclear material diversienftheft and saborage
to an acceptable level while minimizing protection costs.
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SNM Category I security requirements for the facility that contains the PDCF must be implemented.
In-process lag vauits will meet requirements for secure storage,

Storage vaults shall meet security requiretnents defined in DOE orders 5633.3B and 5632.1C. Vaults
will be equipped with 2 CCTV, a door alarm, and motion sensors 1o control and detect unauthorized
entrance.

£.2.12 Euvironmental, Safety, and Health Monitoring

Environmental, Safety, and health (ES&H) monitoring shall be provided to monitor releases to the
environment, personnel at the facility, and conditions at the facility site and surrounding enrvironment
in compliance with DOE Order 5400.1. ES&H monitoring shall use mnanval monitoring operations
and deta gathering, as well as a special-purpose computer system, to acquire and report data and
aiarms and to display status. ES&H monitoring shall provide the following mimimum functions end
equipment to support requirements for sampling, monitoring, data acquisition, and recordkesping:

s Instumentation for monitering and alarm of radiation, radiological contamination, and
nopradiation/hazardous material conditions. Alarm for environmental releases and trends for
potential exposures and reieases, Acguisition and reporting of data from sutomatic and
manual monitoring instrumentation including the foltowing: personnsl survey, liquid efftuent,
stack effluent (izokinetic), hazardows gas, criticality, area radiation monitors, and continaous
air monitaors.

a  Selfmonitoring alpha monitoring and alarm equipment will be located near egrese portals
and at each glove box module,

» Maintenance of data for personnel health records, surveys, inspections and evaluations of
hazardous areas, instrument calibration, threshold limits, and administrative records.

» Air sampling and monitoring for radioactive and hazardous materials.

ES&H monitaring shall provide the following functions:

+ Display and alarmn of radiation, contamination and, if present, nonradiation/hazardoas
materiat conditions for facility personnel.

» Display and alarm for environmentat releases.

» Data acquisition and display capability for mezsurement of sipnals received from monitors
located throughout the storape facility.

» Data handling capability including shori-term data storage, data retrieval, manual entry, and
hard copy generation.

+ Interface allowing data transfer to and from other facility computer systems, as required.

An uncontaminated work surface for the radiation control technician®s {(RCT s} alpha counter, Yiquid
scintillation counter, and associated paperwork will be required in processing areas, az well ag
storage for standard(s), check sources, swipe material, and other incidentalz.

5.2.13 Criticality

Functional design features shall satisfy the nuclear criticality safety requirements of DOE Order
548024, DOE 420.1, Section 13004, DXOE Orcder 5480.5, and the ANSIFANS 8 series on nuclear
criticality. Operations involving plwtenium shall be controlled and conducted such that an adequate
margin of suberiticatity exists during all conditions.

Structures, systems, and components that ensure nuelear eriticality safety shall be safety class and
capable of performing their safety functions during and following severe nanral phenomena and
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man-made events. A criticality monitoring and alarm system (gamma and/or neutron) shall be
provided whera necessary to mest the requirements of ANSI/ANS 8.3,

53 Process Fuactional Requirements
53.1 PFit Receiving and Stagiup

2.3.1.1 it Recelving
The pit receiving area shall be capable of providing the following functions:

shipping and recetving,

capability to receive and dock a SST,

capabiliey for weather protection of the S5T,

capability to unioad and stage the contents {CRTs andfor shipping packages} from an SST,
checking of shipping and receiving papers,

performing CRT and shipping package smear tests for contamination,

verifying the integrity of tamper-indicating devices (TIDs), and

staging of the empty shippmg packages and the empty assembly components from one CRT
1o avoid confusion with those containing SNM.

- R iot T Handlj
The following capabilitizs shall be provided:

* % & 4 % 4 & B

# Disassemble or assemble CRTs using facilities and methods that meet security requirements
and minimize operator exposure,

& Perform a snear test o indvidual shipping packages using mathods that minimize operator
SXPasUre,

Material Confimati

The capability shall be provided to perform material confirmation for received packages as specified
in DOE Order 3633.3B. A remote material handling and material confimation measurament mathod
shall be used for performing this operation, This informatien shall be compared against the shipper's
information. :

L Unnzckagine/Packagi

AnFL is a certified shipping contsiner for shipping pits. it consists of an canter, flanged container and
an inner container, sometimes referred to as a “pressure cooker’ which holds the pit. The PDCF will
inghide an FL unloading area to include these capabilities:

+ =niff test FL containers for fritium,
* remove pit contziners from FLs,

» smear-test FLs,

» record weight of pit containers and any identification number, and
» test inner pressure container atmosphers for tritiom.

Robotics may be installed to minimize operator exposure from FL. unloading activities.
FLD = | Shipni
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The capability shall bs provided to store empty shipping packages and CRTs apart from those
containing SNM. This arza may be located ovtside the MAA. Empty shipping package/CRT storage
shall be accessible to both S8Ts and commercial trcks for loading and unfoading. The capability
shall be provided to assay all empdy containers and drums leaving the MAA to ensure that they do
not contain SMNM or actinides.

Functional/Ouerations] Requi
The PDCF will receive both pits and ronpit phutonivim for processing.

Pit receiving and storage are controlled by the rules for the control and accountability of nuclear
materizls as stated in DOE Order 3633.3E, *Control and Accountability of Muclear Materials;” DOE
excess pits are handied according te this directive.

The facility will be capable of receiving pits in FL ceatainers and plan for the contingency of using
AT-400s. The certification of the FL (safety analysis report for packaging [SARPD expirad in May
1997. The FL container may not meeat new certification requirenzents. The baseline mode of amrival
for pits at the PDCF is in FL containers delivered by S5T. The AT-400 would require new robotic
unloading equipment and ¢apabiility for cutting open the welded containers.

Provision shall be made for testing the atmosphere inside each FL before opening.

The CRT's will be unloaded from thee S5Ts with a forklift. The receiving atea will accommeodate the
SST and have space for maneuvering the forklift to unload the CRTs in the material access arsa
{MAA). Single FLs wil! be handled with a drum fixture on a forklift or with & manual drum doliy.
Multiple CRTs are shipped per S5T, therefore multiple pits will need 10 be accommodated in the
PDCF recetving area.

For a fecility to meceive a pit, 2 transfer check is to be done immediately after the 35T is vnloaded to
verify itém count, to validate the TID integrity, and to identify and compare the shipping

docamentation.

The recejving facility then has a timetable that muost be followed to sirictly comply with the DOE
order for external material transfer or must have altarnative approved and documented procedures.

A faeility would have up to five days to do a material confirmation (if not done at the same time as
the transfer check). A material confirmation is accomplished by opening the shipping container,
checking the serial number, and completing measurements that verify two measurable SNM
attributes. Or the facility has up to 10 days to do accountability measurements consisting of
calorimetry and gamma-ray isotopics.

Because some pit designs take longer (o complete the receaiver’s measurement, the facilisy will bave
an approved procedure describing what specifically will be done at what time scheduls, Where
delays in completion of the receiver’s measurement will result in a protracted delay in closure of the
transaction, a confimmatory measurement may be used to effect a “safeguards closure™ of the
transaction as stated in the DOE order.

Empty FL containers will be decontaminated, stored, and shipped to other DOE facilities, Storage
capacity, separate from FLs containing SNM, shall be available for empty containers.

Decontamination equipment and space will be required to clean empty FL containers and any other
contaminated surfaces.
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5.3.1.2 PitStorage Vault

Clean pits ia holders or contaminated pits in pressure containers are stored in the pit vanlt. The pit
vault provides surge capacity between receiving and processing.

The storage vault will have storage capacity for ene year of opetation. This is equivalent to
3.5 metric tons (3.86 tons) of plutonivm.

The vault will be built to meet the requirements of DOE’s physical protection orders.
The vault will include antomated loading and unloading equipment.

Procedures and automated techniques will be in place to periodically verify that unauthorized ar
unreported changes in inventory have not occurred.

To the extent practical, these operations are to be automated and computer controlled from outside
the vanlt, Af the very minimum, these operations shall involve robotic or other mechanical assist
equipment such 28 & erane. Although the control of this mechanica! assist may be manual, and the
opereta may be required to worlk within the vault, there must be sufficient operator scparation that
radjation exposure from the items being moved is not a significant concem.

Compartmentalization will be designed to Jimit the spread of contamioation in the event of an
aceident and ro control access to SNM.

The material storage vault shall be provided with 2 dependable cooling system. Passive convection
cooling, if confirmed by detailed analysis, is preferred over an active cocling system for plutonium
storage vaults. A passive cooling concept shall not compromise the required confimement capability
vnder ail credible circumstances, assuming a singie failure in the cooling system.

Remote handiing will be designed for placerent and retrieval of stored items.

in-place material menitoring and inventory capability will be as raquired by DOE Oeder $633.3B
Ttems will be physically separated to prevent criticaliry.

A detection system will wara of unauthorized access to SNM.

A contamination release monitoring and alarm system will be instatied.

S Azehi | Requi

The vault walls and roof shall be reinforced concrete, capable of retaining stroctural integrity during
and after design-basis accidents (DBAs) and meeting physical security access delay requirements.

The required openings for air flow shall meet the requirements of DOE 5632.1C, The arrangement of
the storzge comtpartments, cembined with the fixture helding and the location of stored materizls
within the compartments shall be designed to assure criticality safe configurations.

The storage compartments shall be designed to retain structural integrity and desired configuration
throughowut the projected nseful life of the facility, including during and after DRAS.
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The radiation exposure for personnel from materials stored in this vault should be estimated early in
the design process. Shielding will be added 1o drop exposure to acceptable limits,

Fire Pratection — There is ne reguirement for fire proteetion in the vanlt. Combustibles will not be
permitted, and fire protection in this area is 1o consist of only manval extinguishers designed for
electrical equipment fires.

5£3.1.3 Preprocessing Material Confirmation

All nuclear materials entering and leaving the PDCF will require material confirmation
measurements as detailed in DOE 5833.3B. NDA will be required at the first practical step in the
pracess to get exact aceountability information for esch pit. This NDA may have to be performed
after pit disassembly.

£3,1.4 Conveyor and Airlock System

A conveyor system will be designed to move materials beeween PDCF rooms and between
processing moduies, Processing modules with inert atmospheres will be isolated feom the conveyor
system by an airlock.

Functional/C ional Requi
Entry hoods will be available where materials need to be introduced into the conveyor system.

The conveyor system will be designed to move materials efficiently from one processing module to
another and from one room to anather.

The conveyor system will have sealing systems that pravent the movement of air from the conveyor
system into glove boxes with inert atmospheres,

The systemn will have the capacity 1o move all materials theough the system that will be processed in
any given day. This includes pits, pit parts, processed pit materials, and associated tools and
materials.

The conveyoar systein will altow operator control of destination once the troiley device has been
called to a given station. (A loaded rolley cannot be called to another locatéon unatil it fs unloaded.)

[0 Vac power will be provided for all conveyor confrol systems, monitors, alarms, and detectors.
53.2  Pit Disassembly

5.3.2.1 Special Recovery Line

The SRL will be nsed to unpack, bisect, and decontaminate pits that are tritium contaminated.
FunctionaliC ional Requi

SRL will have the capacity to process 100% of the PDCF thronghput rate.

" The SRL will include FL inner container unloading, a glove box or area in the bisection glove box
far unloading contaminatad pits.

The inner FL container will be decomaminated apd swiped to verify that it is clean. It will then be
sent back 1o the pit receiving arca.
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A bisector or jathe will be required to cut pits in half.

Robatics will be developed for pit separation. Nested components will be separated by remote
control or with as many remote operations as possible. Separated plutonium will go to the furnace
glove bax. Oralfoy and non-SNM matertials will be cleaned, tested for tritinm, and sent on to other

PDCF processing.

Contaminated plutonium paris will be melted in a vacuum furmace. A small amount of argon will be

used to sweep the furnace atmosphere. This will discharge through a light vacrum system into 2
getter bed that wilf capture trittum. The vacoum furnace operating time will be the most time-

consuming step. The metal will be melted and held at tetaparature for a set time to ensore tritium
removsl.

The SEL will include a minimum of two bisectors or lathes, two modules for robatic pit disassembly,
four furnaces total, 2 tritium capture module, and two inodules for decontamination and testing of

nonplutoniem parts,
Futnaces will be resistance or induction furnaces.

elied plutonivm will be rested to verify tritium removal and then sent to HYDOX processing or lag
storage.

Each glove box and furnace atmosphere witl be pumped through the irittum cfeanup glove box whers
tritium will either be captuted in getters or catalytically reacied with oxygen to produce water that
will be captured in mole sieves,

Captured tritium will be collected, assayed, and conveyed td the waste management raom.
The glove box ammosphere will be argon.
Uil ¢ Service Reaui

Operating induction furnaces each require 23 kW power supplies/frequency controliers. Backnp
furnaces could share the same power equipment. Resistance heaters requite less power—220 Vac
power for furnace heaters.

The SRL room will have a HYAC systsm independent of the rest of the PDCF because of the
possibility of a tritivm release,

The room ventilstion system would not rectreulate rocan air. It is a once-through system. If the room
becomes contaminated with tritivm, the room vent system will shut down while the room air is
pulled through a trittnm decontamination system similar o, but larger than, the tritium
decontamination glove box.

Hezalth/Safety Requirements

Tritium monitors wiil sample room air, and alarms will warm operators of tritivm contamination. In
alarm conditions, the room air will be interlocked to recycle through tritium-capturing equipment.

31 December 12, 1097
Reavision .




5.3.22 Biscction

Pits will be removed from storage and conveyed inte a bisector madule where the pit will be
removed from containement, if any, and ingpected. Pit mbes will be removed and the pit will be cut in
half. Pit parts wiil be separated if possibie, and these pieces will be sent to other modules for
processing.

Funetional/Operational Requi

“Bisector” refers to a device that cuts the pit in half. The basetine design is a pit bisector that uses a
pipecutter-type biade that minimizes waste. Other bisecting devices, such as lathes, may be used if
experience shows a need for another bisection method.

The bisector modules will bave the capacity to bisect enough pits in a day to meet the PDCF
processing schednole.

The bisector moduies have high exposure potential, so robotics and shielding will be in place to
minimize operator exposure and to meet the specific sxposure himits required by DOE regulations.

Secure glove box storage will be requited to store clazsifisd vasvum chucks to match the inventory
of pit types 1 be processed. This storage area could serve all bisecior and SRL modules.

Securs lag storape will be available where pit habves can be stored to await further procassing.
Sterage capacity will be equal to the daily plutonium processing capacity of the PDXCF.

Robatics will be dasigned and instailed to separate nested pit parts.

Each bisector module will require vacurm for the hoist and chack.

The glove box atmosphete will be argon.

Health/Safety Requirements

A rritium detector and alarm will warn of unexpected tridium contamination.

533 Cooversion to Pluteniom Oxide

53.3.1 HYDOX

Plutoritzn metal will be converted to oxide in the HYDOX processing module. The HYDOX process
is the baseline technology. b the HYDOX reactor, platontiom will be cosrvertad to & hydride. The
hydride will react with nitrogen to form a nittide, and the nitride will be reacted with axypen to form
the oxide product.

Fupetional/Ogerationsl Regti

There will be enough HYDOX reactors to process 3.5 metric tops ¢€3.86 ton3) of plutoniun: in a year.
Asseme 12 reactors are nesded, The number of reactors may change as a result of research and
development (R&D) effors,

Fit parts and plotonivm metal will be handled with robotics as much as possible to minimize
Operator exposure.

Interim secure storage will be available to hold pieces 1o be processed.
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Pit hemispheres and phutonium metal pieces will require separate holding fixtures to held the piece in
position in the reactor.

A reagent-gquality hydrogen delivery system will be designed that meets DOE safety review and
approval. There will be sufficient capacity to feed sach HYDOX reactor in the PDCF.

A reagent-quality nitrogen system will be designed to meet the capacity requirements of alt the
HYDOX reactors.

Each HYDOX module will have hydrogen measurerent and alarm instrumentation. A high
hydrogen alarm will sownd in the processing room and in the central condrol room.

Each reactor will have a vacuum system to remove oxide from the reactor crucible and transfer it to
convenience ¢ans.

The oxide from each reactor bateh will be weighed for input to the accountability system. In
addition, there will be NDA performed as needed to mest accountability requirements,

{Oxide will be stored in a lag vault to await pracessing in the gallium remoeval reacior.

Utility and Service Requi

Each HYDOX resctor will require 220 Vac power for HYDOX fumace heater. The 220 WV powers
the power supply extemal to the glove box. The actual reactor heater is 110 Vdc.

Other Uttlities:

process vacoum system for reactor,

house vacuum system for overhead hoist,

kimited volume (LY) glove box cooling water, and
telavision camera for reactor manitoring.

Reagent Supply:

hydrogen,

nitrogen,

oxygen, and

helium {for blending with oxygen to control reaction rate)

- & & »

The glove box atmosphere will be argon.

A reactor heat removal system will be designed to control reactor surface temperature. If chilled
water is psed, it will be a L'V system to meet criticality control limits,

5.3.3.2 Gallium Removal

Several methods for gallium removal have been tested. The basetine approach will be the following.
Oxide from HYDOX will be processed in a gallium-removal reactor where gallinm sesguioxide,
Gay(, will be reduced to the volatile gallium suboxide (a0, which wil] be captured in & cold trap.

Fugetional/Operational Requi

Gallium remaoval reactions and rates are being studied. Assume one gallium reactor will process one
batch in 24 hours. Only one reactor will be Jocated in a ghove box due to criticality limits.
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The following reaction seqaence will oceur in each reactor;

+ Plutopivm exide from two hemispheres will be placed in the reactor crucible.

» The oxide will be heated to approximately 1100°C (2010°F) and a mixture of 6% hydrogen in
argon will be directed through the frit crucible bottom, through the oxide. This wilt cortinve
for at least two hours.

« Gallium suboxide will be captured in a cold irap.

* The reactor will be purged with inert gas to remove hydrogen, and air will be intreduced to
insure stoichiometric amounts of plutonium and oxygen in the oxide.

# The reactor will cool down, and oxide will be removed from ¢the reactor and sealed in a food-
pack cart.

« Gallivm suboxide will be assayed and packaged as a waste and sent to waste processing.

Utilitv 20 Serviee Regui

Each gallium remaoval reactor will require 220 Yac power for fumace heater. The 220 Vac powers
the power supply external to the glove box.

Other utiliies:

» process vacuum system for reactor and
» 1V glove box cooling water

Reagent supply:

= hydrogen,

= air, and

« argon (for blending with hydrogen to control reaction rate).
The glove box attnosphere will be argon.

A reactor heat removal system will be designed to control the femperatre in the glove box. If chilled
water is used, it will be a LV system to mest criticality contral fimits.

5333 Oxide Preparation

The plutonivm oxide from galliom removal will be tested for LOI. I it fails the test, it will be
reheated m a gallium removal reactor and retested. Afier it passes LOI, it will be blended with other
axide batches and loaded into a food-pack can te meet the weight requirements for storage. The
food-pack can will be sent to primary canning.

Functi : . .
There will be space in the gallium removal module for lag storape of oxide batches for blending.

There will be storage for empty food-pack cans and lids, and there will be a food-pack canning
device. Testing, blending, and sealing will be done by remote control as much as possible o
minjmize operator exposire.
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£3.4 Prodoct Packaging, Decontamipation, and NDA
5.3.4.1 Primary Canuing

The sealed food-pack can, fitled with plutonium oxide in the gallivm removal module, will be placed
in a staindess steel “inner can® that will be welded in an inert atmosphere.

Functional/Onerasional Requi

The stainless steel can, identified as the “inner can,” will be used to contain the food-pack can
containing processed plutonivm oxide.

The inmer can is designed to meet the long-term storage requirements of “Criteria for Preparing and
Packaging Plutoninm Metals and Oxides.” (DOE-STD-3013-96, Sapiember 1996). The can will be
Iaser-marked with a unique serial number for identification in the ARIES system. Once the
plutonjum product is placed inside, the inner can will have a lid welded on, and this sealed can wilk
be Jeak-checked to verify weld integrity.

The PDCF will kave two inner canaing modutles, one as backup. One moduls will be able to process
all cans in the existing production schedule,

Each canning module will include the following equipment:

= Tungsten inert gas (TIG) welder — Thiz welder consists of a power supply located outside of
the glove box connected to the grounding cable and torch inside.

» Controller - This contrals the welder power and the turntable that toms the primary can
during welding. It will be Jocated outside the glove box.

s Tumtzble system — This holds the primary car and its lid in place and tums at a controlled
rate as the welder seals the lid to the can.

» Leak detector — This is a vacoum chamber with & vacuum pump that pulls the chamber gas
through a helium detector. The vacuum chamber has a double O-ring seal with an argon purge
between the O-rings. This will prevent helivm from the glove box leaking wto the vacoum
chamber to give a falze weld-fail indication.

& Space will be available where empty primary cans and lids will be stored iz the glove box.

+ Robotics will be installed to load the food-pack <an mte the inner product can and to
manipulate the inner can in each procesging step in the module.

Uitility and Service Requi

Electrical power requirements:

« welder power supply — 440 V J-phase, 30 A max.,
= welder controller — 120 ¥ac 20 A max., and
» turntable motor — 120 Vac 20 A max.

{Hove box atmosphers:

¢ The glove box wil! have a controlled helium envisonment for welding with <106 ppm oxygen
znd <100 ppm moisture. Argon will be supplied to the vacuum chamber for the leak testing
sequence.

+ Instrumentation will be included to measure oxygen and moisture and ransimit the
measurement information to the operator’s computer console.
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s A :.r&acuum system will be connected to the vacoum chamber to evacuata the system to
107 tomr.

£.3.4.2 Electrolytic Decontamination

The welded inner can will be electrolytically decontaminated, checked for contamination, and sent to
laser marking.

Two clectrotylic decontamination moduies will be located in the PDXCF, one being for backup. One
moduls has the capacity to meet the PDCF throughpat requirerents.

Robotics will be developed for moving the inner can through the system weighing, cleaning, and
maonitoring steps.

The elestrolvtic decontamination system devaloped as part of ARIES will be the baseline design.
Esch module will have the following equipment:

» Decontamination fixture — This fixture is mounted in the partition separating the radioactive
and nonradicective chambers of the glove box, The radicactive chiamber is open to the
conveyor system. The fixture has two doors. One opens to the radicactive side for loading,
the other opens to the nonradioactive side for unloading.

+ Electrolyte manifold and treatment system — The slectrolyte and rinse water storage tanks,
pumps, and autornatic valving used in the decontamination sequence will be jsolated frow the
radioactive side of the decontamination fixtare.

+ Decontamrination solution tank -~ A tenk holds sodiem: sulfate solution. A pump circulates
filtered solution throngh the decontamination fixture.

« pH control pump — The decontamination solution pH is controlied at > 10 by a control system
that measurez pH and adds 10% sodium hydrexide sofution with & small metering pamp.

« Rinse water tank — This tank holds rinse water and a small pump circulates the water through
the system.

» Heater — An air heater will heat air blowing through the {ixture during ihe drying cycle.

* Ajpha measurement system -~ This will measure the alpha contaminant jevel on the primary
cans immediately before and afier removal from the decontamination fixture. The
contamination Jeve! must be <500 disintegrations per minute {dpm)/ 100cm’ direct reading
{fixed) and 20 dpm/100cm” swipable reading to go on to the laser-marking process.

« Scales — These will weigh the can so the weight loss associated with electrolytic
decontamination can be recorded.

Utility and Service Requi |
Waste treatment systems will be developed for the foliowing wasics:

» Elecrolyte solids - The electrolyte solution will periodically build up flocculent iron, nickel,
and actinide solids that will be dacanted and removed from the decontamination tank, These
will be filtered, dried, and packaged as waste.

s Chromjum({V¥1) splution - The filtered solution will contain chromium({VT) that will bs
reduced to chromiumdII) at low pH. This will be precipitated at a pH of 10 and decanted,
filtezed, and dried.

» Rinse water — Rinse water will be evaporated or solidified and disposed as waste.
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Electrolytic decontaminstion utilities:

s Air purge system = Dry compressed air will be used to purge the decontamination sofution
tank to dilate and remove hydrogen. Compressed air will also be vsed to clear the lines after
decontamination and after rinsing,

» Direct currert power supply # 1: 20 Vdc, 50 A — This controls the electrodes st 4 Vde and
40 A, It is located outside of the plove box,

+ Direct current power supply # 2: the on-off solenoid valves are 24 Ve, and the control
system will include a power supply o actuate the valves.

+ Vacuum system — The vacuum system will pull 2 vacuom on the fixture system 10 remove
water. A wet and/or a dry vacuum systern will be used.

Reagents required:
»  sodium sulfide,

+ sodium hydroxide, and
» sodium metabisulfite to reduce chromivim{¥1) to chromiura(IIT)

53.43 Laser Marking

Sterage cans will be laser marked with identifying text mumbers and codes.

Funstional/Onerational Reaui

Three laser marking stations will be located in the PDCF: (1) A laser marking station for labefing
empty cans before they are put into the canning modules, (2) a robotically knaded and uploaded
station for labaling the sealed inner cans, and (1} a robotically loaded and unloaded station for
labeling the filled owter can.

The information to be laser-cut on the can surface will be defined by DOE. Cans wilf be marked to
meet the requirements of DOE-5TD-3013-96.

Uil | Service Requi
Electrical power cannection: 208 Vae (£5%), 60-Hz, 3-phase, 40-A power connection

Cooling water: 22-22L/min {6-9 gal./min), (0-15°C {50—60° F), 2.7 atm (40 psi} (or Lumonics water
chiller}.

Operating environment: temperature of 13-30°C (56-86° F) and noncondensing relative humidity,
and ventilation system to evacuate any metailic fumes and dust or other airboroe contaminates
penerated from the material being marked.

53.4.4 Secondary Canning

The sealed, labeled innee can will be placed in an outer can that will be seal welded in 2 helium
atmosphere and leak checked to verify weld integrity. This outer can is designed to mest DOE-STD-
3013-96,

Functional/Operational Requi

The PDCF will have two outer canning modules, one as backup. One module will be able to process
all cans in the existing production schedule,
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Each cansing module will includa the following equipmant:

o TIG welder — This welder consists of & power supply connected to the grounding cable and
torch inside a chamber that contains a purified heilium atmosphere.

s Controiler — This controls the weider power and the turntable that turas the secondary can
during welding.

» Tumtable system — This holds the secondary can and its lid in place and furs at 2 controlled
rate as the welder seals the lid to the can. The outer can may have a top and bottom weld
depending on the final design. Bottom welds could be dene ahead of tims.

s L enk detector — This is 3 vacuum chamber with 8 vacuum pump that pulls the chamber gas
through a hejium detector.

* Robotics will load the inner can into the outer can and move the outer can to the processing
stations in this madule.

Then processing sequence is as fotlows.

= A seabed inner can from laser marking will be placed into an outer can,

# The owter storage will be placed on the welding mumiable, and a top lid will be positioned and
held in place by a fixture that positions it during welding.

» The welding opearation will take place in a controlied helivin environment.

» The welder controller will start and conitrol the welder and turmntable position.

v The welded can will be removed from the welder turntable and placed in a vacoum chamber
where a vacuum pump will evacuate the system to 10°® torr. The chamber will be flooded
with argon, and the system again svacuated, ¢his time through a helium detector. The syatem
will be snpginesred to prevent a false reading from: the glove box atmosphere. If helium is
detected, the outer can will be re-welded and rachecked for leaks.

= After 2 secondary can passes the leak check, it will be labeled and sept to NDA testing and

StoTage.
Space will be available where empty primary cans and lids will be stored in the plove hox.
o i Reani
Electrical power requirements:
» welder power supply — 440 V 3-phase, 30 A max.,

» welder controller — 120 Vac 20 A max., and
»  tumtable motor — 120 Vac 20 A max.

The welding module will have a contrailed helivmdargan envirenmant for welding with
<[Q0 ppm oxygen and <10¢ ppm moisture.

Health/Safety Requirements
Robotics will be provided to minimize operator sxposurs.
53.4.5 NDA Modaole

All nuchear materizls entering she TAEA vanit will require accountability measurements as detailed in
DOE 5633 3B.

{onal/Onerations] Requi
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The product NDA equipment will have the capacity to measure all phytonium oxide product cans
coming from the processing maodules. It will have the added capacity to measure cans pulied from
the IAEA vanlt for inspection and for shipping.

The NDA methods chosen for assaying product cans must be capable of providing the required
aceuracy and precision for control of SNM. Material control and accountabifity (MC&A) criteria
require that NDA methods be of proven design and capability.

The product NDA medule will consist of instrumentation that will meet or exceed the applicable
DOE Order 5633 2B criteria.

The quelity sssurance {QA) requirements for the assays performed by the measurement system
should be met by the facility requirements for measurement control. These requirements ingluds
selecting and qualifying the measurement method, training and qualifying the measurement
persannel, a sampling program, routine testing and calibration, and statistical analysis. The
equipment must be self-calibrating, or the calibtations must be automated easily, using appropriate
muclear material standards.

Safety performance must be enhanced by automatic {robotic) loading of the equipment, An
automated system will conduct the assays by robotic manipulation of input components between the
variows instrurnents. This will reduce handling and radiation exposure to operating personnel,

Robotics ~ A programmable robot will be used within the NDA module to transfer the input
components between the various agsay instnunents. The robat will be capable of moving and
manipulating any anticipated PDCF load bp to 10 kg (22 1b).

NDA equipment wtilities:

v SNM working standards for calibration and measurement control,

» [liquid nitrogen (LN) service for the sspmeanted gamma-ray scanner (SGS) and gamma-ray
infrared scanner (GRIS), and

s chilled water to coo) aquipment such as calorimeters.

Security/Safeeuards Requ

Rabaotic equipment will be employed o permit unattended operation in the NDA room. The walls
separating this area from ofher areas within the MAA most be of concrete and have door frames
destgned to permit the addition of securely lockable znd alarmed doors when required. Pravision for
addition of othet types of remote surveillance shall be provided. Shielding walls will ba designed to
mest NDA design requirements.

Computer interfaces will be designed 1o prevent IAEA access 1o restricted information.
5.3.5 Product Storage Vaults and [AEA Inspection
5.3.5.1 Product Vault

Phrtonjum oxide stored in long-term storage cans will be siored in a PDCF product vault to await
being transferred 1o the IAEA.

012 lOperational Requi
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The product vault will have storage capacity for three months of PDCF production.
The construction requirements will be the same as for the JAEA vault defined below,
5352 IAEA Vault

Phateniumn oxide stored in long-tesmn storage cans will be stored in a vault safeguarded by the IAEA.

Functional/C ional Requj
The IAEA vault will be sized 1o hold the oxide product from two years of operation.

The vault will be built to meet the requirements of DOE physical protection orders,
The vault will include loading and unloading equipment.

A system will be set up to periodicatly verify that unreported changes in inventory have not
oceurred.

To the axtent practical, these oparations are to be automated and computer controlled from outside
the vault. At the very minimnun, these operations shall involve robotic or other mechanical assist
equipment such &s a crane. Although the control of this mechanical assist may be manual and the
operator may be required to work within the vault, there must be sufficient operator separation that
radiation exposure from the items being moved is not a significant concern.

Compartmentziization will be designed to limit the spread of contamination in the event of an
accident.

The material storage vault shall be provided with a dependable cooling system. Passive convection
cooling, if confirmed by detailed analysis, is preferred over an active cooling system for plutonfum
storage vaults. A passive cooling concept shall not compromise the required confinement capability
under all credible circumstances, assuming a single faiture in the cooling system.

Eemote handling will b+ designed for placemneant and retriaval of stored tems.

In-place material surveillance and inventory capability will be instalied as required by DOE Order
56332B.

hems will be physically separated to prevent criticality.

A detection system will warn of upauthorized intrusion.

A contamination release monitoring and alarm system will be installed
: {Archi | Regui

The vault walls and roof shall be reinforced concrete, capable of retaining structurat integrity during
and after DBAs.

The arrangement of the storage cempartments, combined with the fixtues holding and the location of
stored materials within the compariments shall be dasighed to assure criticality safe configurations.

The storage compartrnents shall be designed to retain structural integrity and desired configuration
throughout the projected usefial life of the facility, including during and afier DBAs.
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The radiation exposure for personnel from materials stored in this vanlt should be estimated early in
the desimm process. Shielding will be added to drop expasure (0 acceptable limits.

Fire Protection — There is no requirement for fire protection in the vault, Combustibles will not be
permitted, and fire protection in this area is to consist of only manual extinguishers designed for
electrical aquipment fires.

Confinement Barriers and HYAC
Except for penetrations for cocling air, the vaukt will have no exterior penetrations.
Spgurity/Sai 15 Reaui

Vault — The vault shall meet DOE security requirements and the secority requirements negotiated
with the JAEA.

Vault control reom — The personnel aceess inte this area shall be contrelled.

The area will be equipped with a CCTV, a door alarm, amd maotion sensors to detect vnanthorized
enirance.

5353 JAEA Inspection Aren

Funetjonal/Operatianal Regu

The PDCF will bave an JAEA mspection coom to contain JAEA NDA equipment. The IAEA
inspection room may be collocated in the product NDA area if that accommodation is negotiated
with the IAEA.

The NDA equipment will identify contents of product cans under IAEA safeguards. Handling of
nuclear material will be done by PDCF aperators under IAEA direction and observation.

Security/Saferyards Reau

Physical protection, aceess control, and computer/information security measures wili be required to
assure that the TAEA will not be permitted to view any process associated with classified information
and will not have access to computer systems or operational processes that handle or generate
classified information. When agreed to by the US government, the IAEA may have dicect aceess to
measurement information generated on the PDCF NDA equipment, but will not have sccess to the
accountability database. Specifically, the FAEA will not have access to information/data that the
IAEA has not been granted access to by treaty or other agreement with the Unired States.

536 Product Shipping
Functional/C ional Requi

Product shipping will be under IAEA oversight.
Space will be required for CRT assembly and disassembiy.

Cans of oxide will be transferred to DOE-approved oxide shipping containers and Joaded on CRTs.

Engineering controls will be in place to minimize exposurs
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Material confirmation measurements will be decurnented at the POCF shipping area and at the
receiving site.

Secnrity/Saf is Requi
The ioading and shipping wili be done with no TAEA access to classified materials or parts.
537 HEU Processing and Staging

5.3.7.1 HEU FProcessing

HEU (oralloy) pit parts will be electrolytically decontaminated, stored, and shipped to the Y-12 Plant
at Oak Ridge.

Functional/Q iona) Requi
HEU parts will be electrolytically decontaminated in a decontamination fixture.

An elecirolyte manifold and treatrent system will be tequired. This will include:

s Decontamination sohgtion tapk - This tank holds sodium nitrate sofution, A pomp circulares
solution througb a filter where a flow-controlled side-stream is diverted inta the
decontamination fixturs,

+ Rinse water tank —This tank holds rinse water that is ¢irculated through the fixture. A single
pump is used 1o circulate both decontamination and rinse sohrtions.

= Ajr purge system — Dry compressed air will be used to purge the decormtanination sotution
tank. Compressed air will alse be used to clear the ¥mes after decontamination and after
rinsing.

Processing sequence:

= An oralloy part will be wiped with nylon rags to remove surface contamination.

* The oralloy part will be placed in the decontamination frxture,

v Sodium nitrate solution {200 g/L - 1.6 1b gal.} will be pumped through the fixture as the
power supply is turmed on to start efectrolysis. The decontamination step takes five minutes.

¢ The fixture will he emptied by blowing ¢hrough the lines with compressed air. The fixture
rotates to allow draining all the decontamination solution.

s The fixturs will be rinsed, and the rinse solution clearad with compressed air.

s The fixture will be opened, and the part removed and dried with nylon rags.

+ Direct count instrumentation will be used to measure if the surface has <20 dpm/cm?. If the
part meets this specification, it wili be placed in a piastic bag and sent to vault storage. If it
has a high count, it will be processed through the slectrolytic decontamination step once
again.

sl : .

Waste treztment systems will be developed for the following wastes:

« Electrolyte solids — The electralyte solution will periodically build up solids that will be
decanted and removed from the decontamination tank. These will be fiitered, dried, and
packagad as wasie.

= Rinse water — Rinse water will be evaporated or solidified and disposed as waste.
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Direct current power sapply of 20 Vde, 50 A. This controls the electrades at 3 Vde and 30 A It is
located outside of the glova box.

5.3.7.2 HEU Vauli

Functional/0 ionat Reaqui
The HEU vauht will have storage capacity for six month’s operation.

HEU will be classified shapes stored in plastic bags.

The vault will be built to meet the requivements of DOE physical protection orders.

Procedures will be in place to periodically verify that unauthorized or unreported changes in
inventory have not pecurred.

Comparimentalization will be designed to limit the spread of contamination in the event of an
accident and control access to SNM.,

In-place material monitoring and inventory capability will be as required by DOE Order 563338,

Itams will be physically separated to prevent criticality.
A detection system will wam of unauthorized access to SNM.
Structural/Archi  Reaui

The vault walls and roof shall be reinforeed concrete, capable of retaining structural integrity during
and afier DB.As and meeting physical security access delay requirements.

The required openings for air flow shall mest the requirements of DOE 5632.1C. The arrangement of
the storage compartments, combimed with the faxtire holding and the location of stored materials
within the compartments, shail be designed to assure criticality safe configurations.

The storage companments shall be designed to retain structural integrity and desired configuration
throughout the prosected useful life of the facility, including doring and after DBAs.

Fire Protection — There is no requirement for fire protection in the vault. Combustibles will not he
permitted, and fire profection in this area is to consist of only manual extinguishers designed for
electrical equipment firss,

53,73 HEU Shipping

E " I :D - [ E *

HEU classified shapes will be kxaded inko DT-22 shipping containers—two hamispheres maximum
per shipping container.

The shipping containers will be [oaded onto S5Ts for transport.

The HEU loading and shipping activity can use the same equipment and space as pit receiving.
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53.8 Declassification Procesging

Nea-SNM metals will be crushed and melied in fumaces. These metals include stainless steel,
aluminum, beryllium, and depleted uranium.

Functional/Ouerational Regui

Approximately eight furnaces will be used to declassify non-SNM metals. Each furnace will usually
be used for a specific type of metal.

Resistive heaters may be used, but induction fornaces have the advantage of heating and melting the
metal faster.

Beryllivm pieces may be decontaminated befors melting, and the PDCF shouid provide for this
contingency.

Non-SNM metals can be accumulated and melted together. Not all fiirnaces will be aperating at
ence. Melted mertals will be packaged and sent to the waste management area.

Uit Service Reaui

Induction furnaces each requirs a 25 kW power supply/frequency controller. These are fairfy large,
0.6 m wide x 0.9 m deep x 2.1 tn high, (2 ft wide x 3 £ deep x 7 ft high) or larger. There will be 2
capacitor bank of similar size for each power supply. Thiz equipment can be lacated in a utility room
adjacent to or below the pracessing room. Switching may be utilized to allow more than one furnace
to operate from one power supply.

The induction furnace 2ol is cooled by a limited-volume chillad water system.

539 Waste Management

Functionad/C ional Beaui
Al penerated wastes and residues shall be processed for final disposal.

TR} wastes will be shipped to a DOE-approved facility.
LLW shall b= immobilized and disposed of at a DOE-approved dispasal facility.
Solid W tandl;

The fonction of solid waste handling shall be 10 collect and dispose of all selid waste gensrated at the
site. It shall perform the following functions:

¢ Collect and segregate solid waste into TRU waste, LLW, mixed-TRU waste, mixed LLW,

hazardous waste, and nonhazardous waste,

¢ Compact or process the waste, as required, and package it for further processing or disposal,

+  Assay and certify sclid waste,

» Provide a waste storage area to stage a 90-day capacity of TRU waste, LLW, mixed-TRU
waste, and hezardous waste. Provide Syear storage capacity for mixed LLW pending on-site
or off-gite treatment and disposal.
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53.10 Analytical Lab

onal/Operational Requi

Analytics! services shall provide laboratories to parform chemical and nuclear analysis necessary to
sppport operation of the facility.

The analytical faboratocy will inclode glove box space for sample preparation. A 510 g
{0.01-0.02 Ib) sample of metal oxide from sach batch to be sampled will be sufficient for all required
analyses, - .

Anzlytical processes will be selected to minimize sample size and waste generatios.

Following is a list of probable analyses that will be done in the analytical lab. The complete analysis
list wili depend on MOX acceptance criteria that are not fully defined.

Analysis Possible analytical equipment or technigue
Isctopic analysis
Trace element analyses. This Inductively conpled plasma (JCP) miass
includes galijum. spectrometer
Surface area of oxide measurement Brunaver-Emmeti-Teller (BET) Methed
Oxide particle size measurement Laser scatfering
Oxide particle characteristics Scanning electron microscope (SEM)
Carbon and nitrogen measurement Leeo
Plutonium/oxygen ratio in the Modified Lyons methed
oxide
Halides analysis
Bulk or tap density

Analytical laboratory support
The kab will be staffed by nvo analytical chemists and two techricians,

Analytical jaboratory data-handling computers will support analytical laboratory sample tracking,
data acquisition, analysis, reporting, data skacage, QA, and laboratory hanagement activities.

The laboratery will include the capability of evaporating or solidifying any liquid radioactive or
fiquid mixed waste generated as part of the laboracory operation.

5.3.11 Conirol Room

Functional/Operational Reaui

Equipment in the control room will provide for monitering of facility conditions and Facility and
process systems a3 well as on-site and off-site communications.

The contral room shall provide space for desks, classified file cabinets, video monitors, security
equipment, CCTY, and commuiication equipment. The control room shail have provisions for
monitoring classified data.
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The control room must be habitable following an emergency. Primary and backop means of
communications shall be availabie and capabie of operating with other DOE clements, and with
other federal, state, tribal, and local response organizations.

Heating, cooling, ventilatng, and air cleaning with filtration for the control room shall be designed
to provide habitability following an emergency. This function shall be designed to meintain a
positive pressure in the center to enhance cleankiness and safety and to provide the proper
environment for personnel, as well 22 for the electronic equipment Jocated in the conter.

All equipment in the control roem (including remote terminals, printers, and memory devices) shall
be afforded physical security protection commensurate with the most highly classified material
pracessed. Security controls 1o safeguard the physical equipment apply not only to the computer
equipment and its terminals, but also to all removable input or output media {e.g.. magnetic tapes,
magnetic disk packs, or optical storage media).

5.3.12 Chaange Room

Functional/Onerational Reaui

A change room shall be centrally located next to the main personnsl portal, waste management, and
analytical services so that personnel can change into and out of protective garments when entering or
leaving these areas. Personnel circulation within wasie management and analytical laboratory areas
chall be sepregated from other nonrelated support area operations to limit personnel sxposure 1o
hazardovs materials.

5.3.13 Offices and Related Facilliies

) onal § )
Sufficient resirooms, Junchroom facilities, and lockers shall be provided for personnel.
Personnet decontamination showers, evewashes, and safety showers shall be provided.

Office and workstation space shall be provided for radiation monitoring and operations, and shift
sipport supervision. Plant engineering and other office requirements shall be determrined during the
concepiual design phase,

54 Management and Information Systems

Management of information shall include all computer-based data systems not covered by other
favility systems. Because of security considerations, management of information is divided into
classified and unclassified portions. Classifiad matter shall be handled in accordance with DOE
orders. The information system shall include costom operational software.

Management of information shall provide:
+» database mapagement,

* distributed cantrol system {DCS) suppost, and
» interface functions.

MC& A Uata Handling
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MC& A data handling contains the custom software required to perform the safeguard fimctions

defined in DOE Order 5633.3B. The MC&A computer system shall interface with NDA instruments
and ciher computer systems.

The MC&A computer will support data acquisition, datz tracking, data storage, and reporting for
MC&A activities. It shall provide instantaneous (real-time) status of all stored matexizi, and be
capable of handling both classified and unclassified data and shall include sufficient safeguards to
prohibit the inadvertent commingling of classified data with unclassified data.

The MC&A computer shall include the capability to interface with continuous mventory-monitoring
gystems and/or the capability to interface with machine-readable Jabels for item identification. It
shall be capahle of assessing MC&A data, as required, from remote locations such as the material
handling area.

The MC&A compuker system shall protect access by use of keylocks, passwords, and other security
capabilities deemed necessary to limit access to MC&A data, It shall include the capability for timed
backup of systems data, as well as manual backup upon request.

The system shall have the capability of performing self-diagnosties. The system shal) be provideid
with redundant power systems and shall be pravided with the capability for sutomatic system
recovery following a power failore. A system availability of at ieast 39% is expected.

The 1AEA vault and other areas where the IAEA has access will have no link to the classified
MCEA system: however, a MC&A systern must support the needs of tha JAEA

L X3 Externzl Privers

Regulations, DOE orders, and select standa:ds and guidance applicable to the PDCF are listed in
Appendix A. The impacts of these requirements have been addressed in the scoping, preconcepiual,
and concaptual dasign efforts leading ta this documant.

Standard buiiding and construction codes are not included in the table becanse those are infarved by
DOE orders and may vary with site selection. The PDCF will meat the standard construction and
life-safety codes and standards.
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6.0  DESIGN CONCEPT

This section defines the equipment and facilities that respond to the funetional requirements and that
were used for preparing the cost astimatas, The Panrex Plant is used as the reference sits for

conceptual layout of the PDCF and development of costs.

The facility elements are divided into two groups: {1) primary process functions defined as the
primary/essential elements of the ARIES process and the associated process-suppott fimctions, and
(2) facility systems/elements.

6.1,  Project Design Description

The general layout of the processing ares is illustrated in drawings titled Architectural Floor Plan
First Floor Level {A01), and Basement Level (A02) (included Appendix B}. These drawings show
the PDCF material handling/process arsas. Opetations are compartmentalized into rooms so that iin
the unlikely event of contarnination occurring in one arsa, cperations can continue in adjacent areas.
Rooms are arranged to provide for efficient and logical movemnent of material as plutoniurn is
processed and prepared for storage in the IAEA vault. Cettain operational rooms are designed as
vault-type moms that can function as in-process SNM storage vaulés during maintenance shutdowr.,

The material handling system will include proven remote/robotic technology to limit personnel
radiation axposure levels to ALARA. Movement of material containers in most areas is
accomplished using automated guided vehicles {AGVs) via dedicated AGY aisles, Separate
perscnnel comidors ars provided to reduce worker radiztion exposure, to eliminate a potential AGY
accident, and to minimize personnel access 1o SNM.

Althovgh the operating areas are designed o be normally fres of contamination, contamination
incidents must bs considered. Therefore, the facility is degigned to faciljtate decontemination and
confinement of plutopium and fritiu. The pit container, whick is packaged at the donor site, is &
robust container. Under normal circumstances, material is confined within the container from the
time it amrives at the facility until the pit is disassernbled in a glove box and converted 1o oxide. Afier
conversion, plutonium remains within giove boxes until its placement into welded mner contaimers.
The facility design incorporates safety systems and features necessary to protect workers, the public,
and the environment from consequences of potential accident conditions. Mitigating enginesting
features are inciuded for most postolatad accidents,

The primary functions accomplished within the PDCF are shown on drawings M201 and M202 in
Appendix B. The material is moved between the operational areas within 2n enclosed conveyor
systemn. The system operational areas listed below follow the order of flow of material through the
plant.

= SS5Thruck bay = Product packaging
« Empty shipping packags and CRT ¢ Product CRT assemblyloading dock
storage
* Loading/unloading dock/CRT handling *  Praduct vault
« Material confirmation « HELU processing /packaping
¢ Receiving vaults (staging) « JAEA vault
« Unpackaging/packaging » 1AEA NDA
¢« Bisector modale #  Satellite waste collection
& Special recovery line «  Waste management
= Metal declassification Anslytical services
» HYDOX module and gallium removal » AGV maintsnance
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s  Primary canning and decontamination ¢ Equipmen: decontamination and
» Secondary canning matntenance
» Product NDA » Personnel decontzmiiation

6.1.1 Process and Process Support Desigm Descriptions
6.1.1.1 SST/Truck Bay

Space

Equipment

The S5TAruck bay is weather-protected and sized to receive oite SST. The SST
forms part of the secure Tacility boundary when it is in place.

A forklift is used to unlcad the SST.

6.1.1.2 Empty Shipping Package and CRYT Staging

Space

Equipment

‘This area is located owtside the MAA adjacent to the $5T/truck bay, This area
provides space to stors empty shippimg packages and disassemble CRTs. The area
is sized to accommodate the mmiber of empty shipping packages equivalent to the
capacity of one SST.

Empty shipping packages zre moved from the CRT assembly/disassembly area
into the stagmp area by pasging through 2 califormum shuffler. This detects
phatonium andfor yranium 1o ensurs that empty packagss are really empty.
Shipping packagss ave stecksd wsing a manuaf dram handler, A commercial
manual pallet handber is wsed for stacking CRTs i the staging area.

6.1.1.3 Loading/Unloading Dock and CRT Assembly/Disassembly

Space

Equipment

The CRT-handling area includes 2n area sufficient to handle the capacity of ong
SST and a staging area for one empty CRT and four associated shipping

packages.

The CETs are removed from the S5T and transported by a manually operatsd
shiclded forklift to the dock where shipping/receiving documsntation is venfied.

The CRT handling area is equipped with a ik crans for the assembly and
disassembly of the CRTs.

A station will be available where ali shipping paci:apes are smear-tesied before
being moved by a conveyor 1o the next operation.

The use of proven aumtamated matarial bandling squipment is maximized to Limit
radiation exposure levels to ALARA.

All empty shipping packages retumned to this arca from the
unpackaging/packaging arca for staging cutside the MAA are inspected in a
californium shuffler to confiom the packages are free of SNM.

Heglth phyxics operations are performed to ensure that all material to be

49 December 12, 1997
Revision (.




removed from the SST is free of contamination before its removal.
6.1.1.4 Material Confirmation

Space The material confinmation ates is whete shipping measurements are confirmed
for each shipping package. The reference shipping container is the FL.

Eonipmant A jib crane places the shipping package on a conveyer in the CRT-handling area
for transfer to the materizl confirmation area. Equipment in the material
confirmation area determines gamma and neutron fingerprines and the gross

weight of the shipping package to confirm the shipper’s infoemation.

6.1.1.5 Receiving Vaults (Staging)

Space The vaults are located at two floor ksvels. The primary function of the staging
vaults is to provide lag storage for shipping packages (FLs for pits and DT.22s
for HEU classified components) and pit inmer containers. The DT-22 shipping
packages are wsed for shipping HELJ classified parts

The first floor vault is sized 1o stage 10§ FLs, 50 DT-22s, and 10 pit inner
containers. The basement vault can accommodate a one-year supply of pit and
plutoniurn rn=gal as fesd ard HEU produced over six months of operations.

Equipment  The packages are moved in and out of the vaults by remotely operated AGVs.
Shipping packege transfer to the basement level vault is performed with an
elevator located next to the material confirmation arsa on the first floor.
Appropriate criticality spacing is maintained by a fixed-type storage rack
syster.

6.1.1.6 Unpackaging/Tackaging
Space The 2560 m* (2300 f*). unpackaging area is below the recejving area.

Equipment Shipping packages are ransferred from: the materizl confirmation area to the
unpackaging/packaging area in the basement using the horizontal conveyor
system, the AGVs, and the elevator. The unpackaging/packaging area is
designed to disassemble a bolted shipping package using a track robot. The
typical unpackaging oparation is perforined undet a hood and consists of
performing a gas sniff test on the shipping package internals, removing the lid
from the shipping package, removing the inner container, smear testing the inner
vessel, and removing the pit from the inner container.

All functions are performed ramarely to limie personnel radiation exposure
levels fo ALARA.

6.1.1.7 Converor System

Equipment The material from sach glove box hne 15 meved to an overhead, horizontal
conveyor system by a vertical conveyor. The material is transferred ta the next
processing area by an overhiead convayor system and lowered to the glove box
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HVAC

level by a vertical conveyor. The material transfer path from the ventical
conveyor to the glove box is through an airlock system.

A motorized transfer cart system travels on tracks the entire length of the
horizontal conveyer The transfer cart carries 4 motorized carriage that transfers
material from the horizontal conveyor itto glove boxes through the aiclock. The
carringe frave! path is at 90° to the transfer cart in the horizontal conveyor.

The conveyer system has an air atmosphere that is connected to the Zone )
ventilation system.

6.1.1.8 Bisector Module

Space

Glove boxes

Glove box
Equipment

There are twa pit bisection areas, each with 149 m® (1500 &%) of floor space.

Pits are ransferred to this area from the unpackaging/packaging area viaa
conveyor system consistmg of both vertical and horizontal conveyors. Each ares
contains two xlove boxes for bisacting pits into hemishells and ohe NDA glove
box for performing accountability measurement on pit parts. The three glove
boxes in each bisection area are arranged in series with an airlock system
igolating the verticai conveyor froin the giove box.

Al glove boxes will be argon purged.

Each bisector glove box wiil contain one pit bisecting machine and mechanicat
eguipment for de-nesting pit hemispheres.

6.1.1.% Special Recovery Line

Space

Glove boxes

Glove box
Equipment

HVAC

The SRL is in four reoms with a combined total of 285 m° (3050 £%) of floor
space.

The SRL area uses three lines of inert glove boxes with each fine composed of
four glove boxes. The glove box arengement is shown on the dmwing M201.
All gliove boxes will he argon purged.

Each line of gloveboxes will include a pit bisecting machine, a robotic apparatus
for separation of kemisphers parts, vacuum fornzces, and fritivm recavery
equipmant.

The SRL room has a HYAC system that can be isolated from the balance of the
plant in the event of a tritium lezk. If a tritium leak accurs, the SRL room is
isolated and air in the SRL room is automatically directed through a tritium
petter systetn before it is exhausted to the britding HVAC system.

6.1.1.10 Metal Declassification

Space

Glove boxes

The 140 m* {1500 £*) metal declassification area is located adjacent to the SRL.

The declassification area is equipped with two lines of glove boxes, each
comtaining two argon-filled glove boxes. Non-SNM classified shapes are moved
into the deciassification fornaces from glove boxes in the SEL, the bisector area,
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snd HYDOX module.

Glove box Ome hydraulic press will be wsed 1o crush metal pisces.

Equipment Eight firnaces will be used to melt metal pieces.
The classified non-SNM material is declassified by casting it into an ingot,
placed ir a waste container, and moved to the waste NDA room located next to
the HEU processing/packaging area.

6.1-L.11 HYDOX Module and Gallinm Removal

Space There are two independent 360 m® (3500 £’ ) areas provided for the HYDOX
and gallivm removal madules.

Glove boxes  Each area contains two vertical conveyors, sight glove boxes, and a horizontal
conveyar at glove box elevation. There are four glove boxes on each side of the
horizonta] conveyor.

(Hove box Drawing M202 identifies the HYDOX modules and gallivn removal moduies.
Equipment Each of these modules includes an oxide removal system.

The HYDOX glove bexes are provided with reagent-quality hydrogen, nitrogen,
oxygen, and helivm. A dedicated vacuum system is provided for the HYDOX
ceactors. The gallivin removal glove boxes are provided with hydogen,
nitrogen, and argon.

6.1.1.12 Primary Canning and Decontamination

Space The 195 m® (2100 f%) primiary canning rocm contzing a sample preparation
module (for FAEA sampling), 2 primary canning module, and an elactrolytic
decontamination module.

Glove boxes  Two glove boxes in this area réceive material in convenience ¢ans via the
conveyer system. The operations performed these glove boxes involve
placement of convenience cans in the inner container, welding, leak checking,
and inner can electrolytic decontamination. The third glove box is used for
sample management.

Glove box The primary canning module includes a welding station and a leak-check

Equipment station. The electrohytic decontamination moduls containg a cleaning fixture
and azsociated electrelytic decontamination solution preparation, circulation,
and siorage equipment. The glove boxes ars provided with process vacuum
service, clean dried air, argon, and helivin to support canning and
decontamination operations.

6.1.1.13 Secondary Canninp

Spacs This 195 m® (2100 #°) room contains rwo secondary canning stations and two
laser marking stations.

- Glove boxes  The canning and laser marking do not require Zone | glove boxes, but shislding
and material conveyors will be required to minimize exposure.

Glove box Each secondary canning module includes a welding station and a legk-check
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Equipment

station.

Laser marking machines will be ramotely operated.

Shielding and transfer — Operations suck as laser marking, final canaing, and
leak checking are shislded and kept far apart from each other to reduce worker
exposure to radiation. Robotic material transfer is not incloded in the cost
estimate, but some robotics may be required to meet ALARA requirements.

6.1.1.14 Product NDA

Space

Equipment

Welded product cans are conveyed to the 185 m? (2000 £i%) product NDA room.

Accountability measorements are performed on outgoing product cans. The
conveyor system transfers a single can from the final canning area to the
accountability measurement araa. The accountability measurements are
performed using caloritmeters, gamma-ray isatopic instruments, a neutron
coincidence counter, and weight scales. A robotic crane is used to place cans in
the accountability measurement equipment. A shielded area is provided to stape
12 cans and store calibration standards. It enables parsonael to enter the area
without removal of the staged items. Aficr the completion of accountability
megsurements, cans are loaded into a special pallet that holds four product

containers, The pallets are moved from the product NDA area to the product
vault located east of the equipment corridor with the AGV.

6.1.1.15 Praduct Packaging

Space

Equipment

The ¢ans are prepared (or shipment in the {20 i (1300 £%)
unpackaging/packaging area located at the south end of the PDCF.

Leak check station — The can is leak checked and smear tested before placing it
inside the screw-top 2R container. The 2R containar is placed inside the
secondary container, and the secondary container is placed inside the shipping
package, which has a bolted top. A final smear test is performed on the shipping
package before sending it to the material confirmation area.

Material confirmation station — A newtron and gamma fingerprint of the
shipping package i3 taken in the material confirmation area as required by DOE
Order 5633.3B.

6.1.1.36 Product CRT Assembly/Loading Dock

Space

Equipment

A shipping packags ready for shipment is moved from the
uenpackaping/packaging area to the CET assembly/disassembiy area tacated in
the southe=ast comer of the facility.

CRT loading — Each CRT is assembled by using a jib crane.
Assembled CRTs are moved by elevator and shielded forklift to the S5T loading

doek located an the fiest floor. Using a shielded forklift, the CRTs are loaded
into 55Ts.
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6.1.1.17 Product Vault

Space

Equipment

The 70 m® (750 #%) product vault is capable of storing/staging 250 cans and also
satisfies the surveillance and inspection requirements for long-term storage.

The oxida cans are loaded onto a special pallet in the praduct NDA area. Each
pallet holds faur cans with spacing to prevent eriticality. The pallet is moved by
an AGV to a receiving station Jocated in the product vault galkery. From here,
the pallet is moved by a telescopic AGY to the product vault. The preduct vault
is equipped with a warchouse-type rack system.

6.1.1.1% HEU Processing/Packaping

Space

Glove box

Equipment

HEL picces are conveyed ta the 225 m {2400 f* YHEU processing/packaging
area.

There are twe glove boxes directly connected o the conveyor system. Material

is moved manuzlly from one glove bex to the next. The operations performed in
this area consist of accountability measurements, ramoval of plutonivm
contamination, #nd packaging. The ¢lazsified HEU shapes are packaged in
DT-22 shipping packages and moved to the receiving vault or to the CRT
assembly/disassembly area in preparation for shipment.

One glove box contains an electrolytic decontamination fixhore and zolution
transfer system.

The processing alove box receives process vacuurm sarvice and clean dry air to
suppert decontarination operations.

6.1.1.19 [AEA Vanlt

Space

Equipment

The 160 m* (1700 f’) IAEA vault is located in the unclassified section of the
facility and wses the same storage concept as the product vault. The IAEA vault
is capabile of stormg/staging 2000 cans.

Cang are transferred from the product vaolt to the JAEA vault through & material
transfer portal. Two dedicated AGVs are provided on each side of the transfer
portal. The transfer is made in the presence of and verified by TAEA inspectors,

A can selected for destructive assay sampling is transferred to a receiving station
located in the JAEA vanlt gallery. The can is moved by a shielded cart to a
sample management ghove box located in the primary canning area. After
sampling, the can undergoes primary and secondary canning aperations, before
its placement back in the IAEA vaule
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6.1.1.20 IAFEA/NDA

Space

Equipment

The 65 m® (700 ft°) area designated for the IAEA is used by [AEA personnel to
inspect and verify SNM. Intemational inspection activities also include the
review of records and information recorded from instrumentation and CCTY
cameras provided by the inspection agency.

Equipment located inside the international inspection aren is provided by the
inspection agency and is operated by the PDCF operators.

61121 Sateliite Waste Collection

Space

Equipment

Process wastes are sent to the 45 m* {500 ft°). satellite waste collection room.

The majority of e waste generated by ihe PDICF is recyciable nonradiological
waste. However, glove box operations will generate TRU and TRU mixed waste
and items such as used gloves and wipes, which are LLW, Waste in the MAA is
segregated and collected in pails, drums, and boxes near the waste generator.
When sufficient quantties of waste are collected, the waste is moved from these
areas with an AGV or 2 manual cart to the sateilite waste collection area, NDA
equipment i located in an adjacent room to perform accountability
measuremerts on the wasts. Waste is teansferred from the MAA to the waste
management arca for packaging and centification via the waste drom portal. At
this portal al! waste js assayed for SNM in a cafifornjum shuffier to prevent
inadvertent removal of SNM from the MAA, No major equipment is required in
the satellite waste eollection area,

6.1.1.22 Waste Management

Space

Equipment

Waste from the MAA and noncontrolled areas of the facility are brought to the
290 m* (3150 fi*) waste management area for staging, treatment, and disposai.
Waste is segregated and coiiected as TRU waste, LLW, mixed-TEL waste,
mixed LLW, hazardons waste, and nonbazardous waste,

Aszzay and packaging eguipment — Nonhazardous waste is assaved, packaged
and, transferred off-site for disposal. Hazardous waste is analyzed, packaged,
stlidified if liquid, and transferred off-site for treatment and disposal. Mixed
LLW and mixed-TRU waste are size reduced or solidified if liquid. Mixed LLW
is packaged and assayed for imterim storage followed by transfer nff-site for
treakment and disposal. Mixed-TRU and TRU waste is packaged and assayed for
transfer off-site for disposal at WIFP. LLW and TRU waste are sized reduced or
solidified, if liquid. LLW is packaged and assayed, and transfesred off-site for
disposal, Major waste menagement equipment items are contained within glove
boxes. Operations performed within glove boxes inclvde sorting, size reduction,
liquid solidification (evaporate, adsorb, and/or solidify), and waste packaging.
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6.1.1.23 Analytical Services

Space The 460 m* {4950 ftz) analytical lab will analyze metal, oxide, and wasts
samples from the PDCF processing area.

Equipment Analytical services support all facility operations. This includes support of
numeraus at-line analytical functions, such as NIDA for plutonium acconntability
in the MAA and characterization of waste accumvlated in the sateilite waste
collection area. Analyses are performed in the waste NDA laboratory using a
low-level drum gamma system and segmented gamma scanters to survey droms
and pails. Because most of the analytical tests and measurements mvolve small
quantities of SNM, most of the analytical laboratory functicns are performed
outside the MAA in the laboratory. Several types of analysis activities ars
provided: plutoninm isotopic analysis, oxide characteristics, NDA waste
characterization, trace element analysis, residee accumulation analysis, organics
analysis, analytical jabaratory support, and laboratory sampie receiving.

6.1.1.24 AGY Maintenance
Space Maintenance areas are provided for major robotic, delivery, and mechanical
equipment.

Equipment AGVs are used extensively and require reguiarly scheduled maintenance, The
AGV maintenance area provides space for the servicing and maintenance of the
AGVs within the MAA . The area hovses an AGV maintenance shop equipped
with a hydraulic lift, electronic/electrical repair equipment, and stapdard shop
tools. The AGYV maintenance shop has AGY battery-charging stations and space
for a test track that can be used o facilitate AGV repairs, Space is provided in
this area for storage of a spare AGY and its associated banary-charging station.

6.1.1.25 Equipment Decontamination and Maintenance

Space The PDCF is designed &5 a low-maintenance facility thet will not normally
encounter contamination. However, during the anticipated 10-year life of the
mission, it can be expected that maintenance of contaminated equipment may be
required. Because it is difficukt to transfer contaminated equipment outside the
MAA for maintenance, a contaminated equipment maintenance area is provided
inside the MAA,

Equipment Equipment and tools requiring maintenance are decontaminated in place
{wiped), if possible. If they cannot be decontaminated in place, they are
overpacked and moved oo the decontamination area for further decontamination.
After decontamination, equipment is moved to the contaminated equipment
maintenance araa. This area is equippad with an overhead crane and stendard
shop equipment. A surface finish of special protective costing is provided in the
iocations where equipment maintenance takes place 1o facilitate localized
decontamination, showld it be required. lfems requiring maintenance are
delivered to this area by forkiift or by AGY. Contaminated liquid waste
produced in this area is collected and transferred to the waste management area
for treattnent.
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6.1.1.26 Personnel Deconfamination
Space There are five personnel decontamination areas provided.

Equipment The areas are equipped with personnel showers and radiation monitors.
Decontamination areas are accessible from the prirary canning area, packaging
area, unpackaging area, equipment decontamination and maintenance area near
the parsopuel slavator MAA sntry.

6,1.2 Facility Systems/Elements
6.1.2.1 Site Development

For the reference site, the process facility is located within an existing perimeter intrusion detection and
asgessiment system (PIDAS). Most support Tacilities is located outside the PYDAS adjacent to the process
facility to reduce the level of activity within the PIDAS. The project area covers approximately 20 ha (50
acreg).

Site Prepartion

The reference site area roquires removal of 380 m* (500 yd¥ of chean rubble consisting of clean soil, broken
mmﬂrmﬁmsﬂhad@mammufmmmgmﬂmadmhmmdwmm
removed.

The new facilities within the PIDAS include the following:
pracess facility,

source calibration facility,

emergency penerator building,

unit substation building,

e¢fffuent menitoring system/meteorological towers,

liquefied gas supply area, aml
service roads and pedesimian access.

The remaining support facilities will be constructed outside the PIDAS. Tt is anticipated that this area is
clean and does pot contain any hazards, The facilitics owteide the PIDAS inchade the following:

electrical switch yard,

fire water storage tank and pump houss,
eooling tower,

standby generator,

riesel fuel storags,

utiliy building,

waste stoalage area,

parking,

perimeter service and suppori roads,
protected area vehicls entry portal,
protected area persotnel eatry porial,
protecied area SST entry portal, and
construction iaydown area/support facilitics,
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Site Gradi { Storm Water M

New facilities are planned to fit the current topography with a minimum amount of grading.
Measuores are taken to control erosion and minimize sediment transier. All facilities and buildings
should preferably be located above the critical fivod elevation (CFE) for potential ficod sources or be
hardened to mitigats the effects of the flood source so that performance goals are satisfied.

Site drainage will comply with the regulations of the governing local agency. The minimum design
lewal for the storm water management system is 25-yr, 6-h storm, bt potential effects of larger
storms up to the 100-yr, 6-h storm will alse be considered.

Facilities in performancs categories sbove Performance Categary 1 (PC-1) will be constructed with
the lowest floor of the structure above the level of the 500-yr flooil. This requirement can be met by
siting and flood pratection. When possible, all facilities, including their basements, in alk
performance cataparies will be sited above the 103-yr floodplain.

There are storm water ponds at the reference site that could be used for storm water management to
support the PDCF project.

Utilit

Elecirical power, potable water, fire water, sanitary wastewatet, natural gas, utility wastewater, plant
and instrument air, chilled water, steamn, and natura] gas are required wtility services at the process
faciiity.

Mew utility facilities are located west of the process facility outside the PIDAS, Utility service lines
are routed from these new utility facilities to the process facility. When appropriate, utility services
are installed below grade. Piped utilities are protected against freezing and corrosion.

Potabie and sanitary wastewater sysbems compiy with the requirements of the Uniform Flumbing
Code and the American Society of Civil Engineers (ASCE)-37. There are no interconnections
between storm water systems, sanitaty waste systems, and radiogetive or other hazardous material
handling systems. The PDCF iz sarvicad by the existing sanitary/wastewater treatmeant system.
Existing plant and potable water supply is available at the sjte. A new fire water storage tank and
pumping facility is required to augment the existing fire water system at the site. A new cantral
chilled water system is supported by a new cooling tower facility.

A new electrical switchyard is be required to supply electrical power to support the project. Power is
rauted form the switchyard to fhe process facility via electrical ducts. Emergency generators are
located within the PIDAS to provide backup pewer to critical services and lighting.

Natural gas is also available at the site to suppott the project and is ext=nded 1o the facility. For the
reference site, steam is provided to the PDCF from the existing boiler. A new plant and instrment
air gystem iz locatad in the new utility building,

Envi | Considerati

. The storage tanks mect state and federal snvironmental requirements. Secondary containment is
provided in the event of an oil spil} from the transformers and from the diesel fuel in the generators
(refer to 40 CFR. 112).
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Paving apd Surfici

All vehicle cirenlation facilities (roads, strests, access drives, end tomaround areas) are paved and
comply with standards for geometric design of highways and streets, AASHTQO GDHS-90. Vehicle
circulation facilities are located to avoid interference with the PIDAS.

Physical Protecti | Securi

Clearly defined physical barriers, such ag fences, walls, and vehicle barricades are used to control,
impede, or deny access 10 the nuclear materials and sensitive infarmation, Fencing is limited to that
required for safety, physical security, and activity control. Fencing is grounded around substations,
fuel storage areas, and other hazardous areas.

All padestrian and vehicular traffic aceess to the process facility is controlled through new or
npgraded entry portals through the PIDAS,

Construction

A temporary PIDAS is required to segregate the process facility construction activities from the rest
of the pratected area.

Temporary construction facilities areas are necessary outside the PIDAS 1o support construction. The
construction facilities include construction faydown, storage and warshousing, parking for
construction personnel, and roads for construction deliveries and &affic.

6.1.1.2 Architectera) Development

Building Descrinti

The PDCF is a safaty class structure for handling of plutoninm. All of the systems required to
reconfigure plutoniwm pits into oxide or other nomveapon shapes and to package the material for
disposition are contained within a hardened concrete structure, The plwtonium-handling activities are
located on the main level, which is below grade, with ancillary support an the level above, whick is
at grade. Activities needed 10 support the plwtonium reconfiguration are zither housed in spaces
adjacent to the main hardened building or housed elsewhere on the site.

The process area is kncated on single floor lavel, beiow grade, with a wall and portals separating
controlled and uncontrolled areas as shown on drawing A02. The total sguare foatage of the floor is
approximately 7150 m® (77 000 &%), including the controlled area at about 5200 m’ {56 000 #%) and
the uncontrolied area at about 2040 m? (22 000 fi).

The facility support areas are located on a floor above the process area at grade tevel and a single
story connected building as shown on drawing A01. These areas cccupy appraximately 10 770 m’
{116 Q00 fri] The area directly above the prozess arsa hooses e mechanical and electrical
Equipmegg and oceupics approximately 6600 m® (71,000 f). The office wing area is about 3250 m®
(35 000 ).

The total building gross area is approximately 18 030 m” (194 000 &%),
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LCode Basis

Construciion type is Type I (all nonflammakle materials) and the ares separation between
occupancies is 2-h construction in accordance with uniform building cede (UBC); however,
genstator rooms are provided 2-h separation regardless of adjacent occupancy.

Code Compliance

Process areas are fully accessible and in compliancze with ANSI Standard A117.]1 and the Uniform
Federal Accessibility Standard, 41 CFR 161-19.6.

Partitions are drywall type, firs rated in accordance with the UBC. Watl framing is minimum
24-gange saivanizad metal studs.

Qceupied spaces are suitably lighted and ventilated for safe habitation at all times in accordance with
the UBC.

Access angd Egress
Access and egress complies with the NFPA-101, Life Safery Code.
Buildi

The roof system js rigid insulation and a single-ply membrane on the roof deck with galvanized
metal Aashing,

The building envelope is insulated and sealed safficiently to allow maintaining an mkernal negative
Pressure.

Fenetrations through fire-rated assemblies and a1 each floor of vertical pipe chases are sealed with 2
fire-rated material commensurate with the fire-rating of the wall.

Suppert structure exterior cladding and windows are designed to resist wind or missiles up to 31.2
m#s {70 mph}.

Exterior doors are desigmed.to mest security requirements and to protect against design-basis wind
missiles.

i I Finist

Process area floors, walls, equipment, and exposed structure are coated with decontaminable epoxy
or lined with stainless ste2l where abrasion or impact dictates more robust fimishes.

An access floor system with antistatic, high-pressure phastic laminate surface 2nd grouvnding
connectors over recessed slab is provided i the control room and with prated panels in rooms, where
necessary, t¢ contain possible contamination.

Plumbing
Floor sumps with drains are included thravghout to colkect sprinkler discharge and to ¢ontain

contaminated ¢ifluent. A radioactive waste area is provide to collect and treat effluant waste as
necessary. The collection system is designed to prevent a criticality accident,

Controlied restrooms are provided with radicactive waste collection and secure venting.
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Radiation Contral

Shielding is provided by solid, contintous concrete walls, floors, and roofs in vaults; however, in
other areas as pecessary, material is shielded by glove box walls, containers, or by shietding devices
located within working aress.

Monitoring is provided at all transilion zones and the personne] decontamination station at the main
MAA entrance and exit,

Fire P .

The building will b built to mest the five protection requirements in DOE orders, Portabls fire
extinguishers are provided in accordance with NFPA 1¢.

Sprinkier systems are locaied in all areas of the facility, except storage vaults,

4,123 Structures

Descrintion of Facliti

The main process portion of the PDCF is a two-story, heavy, remnforced concrete building. This
bujlding is characterized as & PC-4 facility, and as safety class, Seismic resistance is provided by
shear walls, The roof and first floor are conerete slabs supported by concrete beams and columns.
The first story is a basement and the foundation will be a base mat. Exterior walls will be a2 minimum
of 20-cm (8-in.} thick above grade and 30-cm (§2-in.) thick below grade. The pit vault, DT-22 vault,
and IAEA varlt have floor-to-floor concrete walls of 20 cm (8-in.) minimum thickness.

The analytical 1ab and the office (one story) are one building, seismically separated from the process
building, The analytical laboratory and office building is & PC-2, essential occupancy, nonsafety
class facility. The lab/office butlding is a stieel-framed building with stee] beams and columns. The
rapf is 2 steel deck with concrete fill. The second floor is a concrete slab. The first floor is 2 concrete
slab on grade. Foundations are spread footings. The seismic resistance is provided by braced and/or
movement-resisting frames. Exterior walls are insulated steel paneis with windows as appropriate.

Structural Reauiremants

Dresign for the process building is in accordance with DOE orders, and applicable provisions of the
UBC are used.

Design for NPHs, including wind and earthquakes, is in accordance with DOE-1020-94 for the
pracess, laboratory, and office buildings. Supplemental site-specific NPH critetia will be
incorporated as applicable.

Far the process building, loads, load combinations, and design reguirements are in accordance with
ACI-349 (for concrete) and ANSI/ATSC NG90-1994 {or steel stmehiwess (if any). Thermal loading
shall be analyzed and inciuded as applicable. Structural design of the process building to meet
safepuard and security requirements is in accordance with applicable DOE standards.

For tha lab and office building, stes] construction confarms to the AISC Design Specifications and
Manual of Steel Construction, Concrete design conforms to ACL-318.

Bequirements for structural design of equipment foundations, supports, piping, dvcts, conduits,
architectural elements, and other nonstructural components are in accordance with applicable
provisians cited above,
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A geotechnical/foundation investigation will be required to supplement existing data to determine
various foundation design parameters, Data required includes, but is oot limited to, permissible soil
bearing pressares for foundations, Jateral soil pressures and disttibutions for below-grade walls, and
various parameters needed to assess seismic effects including soil-structure interaction.

MNonstructura! systems and components of the facility (including process systemns, support systems,
and facitity systems) require seismic design and qualification. Items requiring seismic design and
qualification inclade: distribution systems, such as piping, conduit, ducting, and all related
foundations, supports and bracings, mechanical and slectrical equipment, supports, foundations and
bracing, control systems, including computers, control panels, supports and bracing. and
architectural elements, such as suspended ceilings, liphting panels, access floors, windows, wall
paneis, and related supports and bracing.

Items in PC-3 and PC-4 facilities ara evaluated for 3 design basis earthquake. In PC-2 facilities,
items are designed to enhanced [JBC requirements.

Seismic design and qualification is 2o meet requirements of DOE standerd 1020-94, as well as
various appropriate nuckear and nonnuclesr standards particular to cach discipline. Ssismic
qualification o assure functionality of safety-related items is provided by analysis and design,
testing, experience and historical data, judgmeni, and combinatioms thereof.

§6.1.2.4 HVAC and Confinement Zones

The HVAC systems provide for proper environmental control for eqeipment protection and the
health, safety, and comfort of the operating personnel. The HVAC system also fupctions fo provide
conrfinement ventilation that minimizes the spread of potentialfy radicactive airborne contaminagpts
. within the facility and limits releases to the environment within the ALARA guidelines.

The HVAC system consists of fans, filters, cooling and heating coils, and air distribution and exhaust
dpcting.

Codes and Standards
The design of the HVAL systems is per the fallowing applicable design standards:

ASHRAE,

American Refrigeration Institute (ART),

Nationa! Eisctric Code (NEC),

NFPA,

Ametican Society of Mechanical Engmeers (ASME),

ANSI,

Shestmetal and Conditioning Contractors Mational Associatien (SMACNA), and
DOE orders.

LConfinement
Confinement ventilation is achieved by directing the airflow from arsas of low potential for

contamination toward areas of high potential far radicactive contanination. This is controtied
through pressure differentials berween the confinement houndaries.

There are three basic ventilation zones for the facility and are described as follows:
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Zone 1 areas are the glove boxes, fume hoods, and conveyor enclosures.
Zone 2 areas have the next-highest potential for contamination and these are the process rooms.

Zone 3 areas are the MAA cotridors and other areas that support the process.

The following are the zane pressures that would support the confinement philosophy of flow from
low to high potential for radioactive contamination;

Zone 1: (-} 1.77 cm {0.7¢ in.} water gauge (WG} with respect to the atmosphere
Zone 2: (-} 0,63 cm (025 in.} WG with respect to the atmosphere
Zone 3: (<} 0,38 em (0.15 in.} WG with respect to the atmosphere

Results of the preliminary ventilation zoniog analysis are reflectad in the zoning drawings Mi05 and
M106.

Airflow Rates

Airflow rates are calculated to satisfy two conditions; airfiow required for coeling and airflow based
on air change rates. Therefore, flow rates are established based on the eriteria bedow,

Zone 1: 3540 air changes per hour or 2s required for cooling; the higher of the two airflows will

be used.

Zone 2:  10~12 air changes per hour or as required for cooling; the higher of the two airflows will
be used.

Zone 3:  7-8 air changes per howr or as required for cooling; the higher of the two airfiows will be
used.

3 Descrioti

The HVAL system for the glove box and convevor systems is shown on drawing M102. The HVAC
system is comprised of two 100% capacity outdoor ait-supply units. Air passes through a series of
filtration systems and conditioned For supply to the conveyor and glove boxes. Effluent air passes
through three HEPA filter stages and discharges to the Zone 1 exhaust stack. HEPA, filiers are
pravided between the process modules and the ventilation docts to minimize contamination of the
ducting system. Inserted glove boxes will have argon recirculation and makeap system with a HEPA-
filtered exhatst connection 1o the Zone 1 axhaust system for negative pressurization.

The analytical laboratory, waste manageement areas, and the change rooms will have an independent
HVAC system. The flow diagram of the HVAC system is shown on drawing M103. The systein
employs a once-through ventilation system with two 50% capacity supply air-handling vnits with
HEPA filters and conditioning water coils. Air is supplied at ceiling level and exhausted at floor
level through multipls exhaust points. Each floor exhanst is 2 box/plenum housing single-stage high-
efficiency filters to prevent contamination of the ductwork. The room exhaust shali be fittered
through twa HEPA filter stages bhefore discharge to the azmosphere. The glove boxes and fume hoods
will have independent exhaust systems of two HEPA filter stages and fans, each discherging to the
Zong 1 exhaust stack.

The MAA areas will have an independent supply for the Zone 3 areas, a cascade system of Zone 3 air
supplied to Zone 2 areas, and an independent supply svstem for the SRL areas. The HVAC systemns
are shown on drawing M101. The Zone 3 supply system consists of high-efficiency filters, single-
stage HEPA filters, conditioning coils, and fans. Zone 3 ait is cascaded to the Zone 2 area via the
Zone 2 transfer systemn that consists of two stages of HEPA filters and coils. The SRL supply system
congists of high-efficiency filters, single-stage HEPA filters, and cooling/heating coils designed 1o
condition 100% outdoor air supply to the SRL areas.
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Room exhaust from the Zonss 2 and J areas passes through two stages of HEPA filters and
discharges to the Zones 2 & 3 exhanst stack. Exhaust from the SRL tritiwm getter and hood exhaust
will pass through a minimum of three stages of HEPA filters and discharge to the Zone | exhaust
stack.

Heating Hiot Water
A steam-to~hit=-water converter will provide heating water 10 the air conditioning system. Heating

water shali be pumped to the hot water users throngh digtribution piping with control vajves and
ather acoessories.

Controls and Menitors
The design of the HVAC control systems will include provisions for monitoring of pertinent

operational data, such as flows, iemperaiures, and pressures. All exhaust stacks will be provided a
redundant CAM system.

HEPA filtration systems will be provided with tast sections and instrumentad in accordance with the
requirsinants of ASME AG-i.

HYAC Svstem Interface
The HVAL system will interface with the fellowing systerns:

+  Communications systems and exhaust monitoring

»  Electrical systems to provide electrical power to the HVAC aquipment

¢ Instrument/plant air systems to provide instrument air for the pneumatic control
COmPONENnts

=  Fire protection system to provide fot fire detection and alarm

« Instrumentation systems to provide far the HVAC coatrol and alarm systerns wiring

6.1.2.5 Safety Suppert Systems

The conceptual design of the PDCF 55Cs did nat include 2 safety analysis in accordance with DOE
Order 5480.23. The engineering estimate for Title I and Title II does consider thig effort. However,
in order to provide some guidance for the parametric capital cost estimats, potential safety-class
systerns and components are located in hardened concrete structures. Also, emergency generators
have been included for critical loads associated with thess systems and components. Typical

povential safery-class items include HVAC, emergency power generators, vault storage racks,
process glove boxes, neelear incident monitors, UPS, and ather safety-related instrumentation and

afarms.
6.1.2.6 Utility and Process Support Systems

Purification
The purpose of the argon purification system is to limit the gaseous chemical contaminants in the
glove boxes that operate under an argon atmosphere. Oxygen, nitrogen, and water vapor conteat ate
limited to <5 ppm.

The argon gas purification unit is a stand-alene se-contained system mounted beneath one of the
glove boxes it services, Typically, a unit services three glove boxes. The purification wnits consist of
a blower, catalytic oxygen removal uait, regenerable desiccant-type or molecular sieve water deier,
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nitrogen removal unit, and a HEPA filter. The system includes pressure regulaters, alarms, and
distribution piping. The purification unit requires vacuum for desiccant drier regeneration, and
repeneratian gas (94% Ar, 6% Hs) for oxygen removal.

This system interfaces with the HVAC system and process vacuum system.
Dottled Geses System

The purpose of the bottled gases system is to provide small quantities of gases, such as helium,
hydrogen, oxygen, chlorine, regeneration gas, and P-10 calibration gas to various users.

The compressed gas battles are stored in mechanical equipment rooms outside the MAA, where
practical, The system inciudes bottle racks, pressure regulators, alarms, and distribution piping to the
applicable users.

This system interfaces with the plant and instrument air system and central alartn system.

CAM System

The CAM system provides microprocessor-based monitoring of alpha particles throughout the
PDCF, The systern uses CAMs installed throughout the facilicy wherever potentially airborne
radioactive materials are present. Data copvmunication paths for remote monitoring and alarming are
provided.

Monitoring and alarming of aithorne alpha contamination is accomplished with the CAM system and
in-line samplers. A CAM head is provided at each HYAC exhaust register within the controlled area,
and zn additional two 10 Tanr CAMSs are provided in each room, depending on room size and
activities within the room. The zir is continuously monitored, CAM output is conpected to the central
manitoring system and to local readots. Local readouts of the CAMs are provided at the entrance to
each room 5o that current conditions in 2 room are known before antry into the rocin.

These vacuum systems operate continuously and loss of vactum is alarmed through the central alarm
system. In addition to CAMSs in the coatrolied areas, 100% redundant isokinetic in-line sampling

units are provided in the HVAC building exhavst stack.

Equipment provided jn this system conaisis of piping, filters, vacoum blowers, zamplers, and
instrumentation.

The system interfaces with the HY AC system for off-gas exhaust, the electrical system, ths central
alarm system, compressed air systern, and the Y AC chilled water system for cooling the blowers.
The isokinetic vnits interface with the UPS sysiem.

EAS Svetem

The fixed head air sampling (FAS) system monitors the MAA for airborne alpha particlas. The
system uses FASs installed throughout the facility whersver potentially arbome radioactive
materials ave present.

Monitoring of airhomne aipha contamination is accomplished with the FAS system. A FAS head is
provided at each HVAC exhaust register within the contralled area, and an additional twa to four
FASs are provided in ezch room depending on room size and activities within the room. All FAS
locations are easily accessible for calibration, filter changes, and source checks that are parformed on
a frequent basis.
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This vacuum system operates continuousty and loss of vacuum is alarned through the central alarm
system. Equipment provided in the systam consists of piping, filtars, vacuwm blowerz, samplers, and
instrumentation.

The system interfaces with the HYAC system jor off-gas exhanst, electrical system, central alarm
system, compressed air system, and HVAC chilled watar systam for coaling the blowers.

HYDOX Reactor and Dry Yacuum Systerns

The HYDOX reactor and dry vacuum systems provide high vacuum service specific to the HYDOX
glove box opesations and standard vacuwm service to the facility for airlock evacuations,

respectively.

The required vacoum system consists of a HEPA inlet filter, dry vacuum pumps, piping, and
instrumentation.

This system interfaces with the HVAC and process chilled water systems.

Limited Volume Cooling Water S

The LV cooling water systern provides a heat sink within a glove box. The cooling so provided is
geometrically safe and minimizes the potential for the spread of contamination beyond the imerior of
the glove box.

The LV cocling water system consists of liquid-liquid heat exchanger to an external process chilled
waler source, a circulating pump, a small volume reservoir, and discharge filter, piping, and
instrumentation.

The LV cooling water system interfaces with the process chilled water system.
Liguefied Arpon Systemn

The liquefied argon system meets the pracess requirements for liquid and gaseaus argon.

The liquefied argon system consists of a truck vnloading pad with argon metering insinmamentation, 2
cryogenic storage vessel,-argon vaporizer, point-of-use liquid argon metering system, controls,
instrumentation, a jacketed vacuum-insulated liquid argon piping system, and gaseous argon
distribution piping.

The liquefied argon system is independent of other systems.

Liouefisd Ni g

The LN system provides the process reguirsments for liquid and gaseous nitrogen.

The LN system consists of a truck unloading pad with nitrogen metering instrumentation, cryogenic
storage vessel, nitrogen vaporizer, point-of-use LN metering syztem, controls, instnumentation, a
Jjacketed vacuum-insulated liquid nitrogen piping system, and gaseous nitregen distribution piping.
The LN system is independent of other systems.

Polished Deionized Water S
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The purpose of this system is to produce polished detonized water (DIW) from deionized water and
distribute it to users, ag required,

The polished deionized water systen is a package unit comprising mixed bed polishing tanks, filters,
piping, instrumentation, and piping associated with distribution of deionized water to users. The unit
is located outside the radiologically controlled aren and piped to users. The portable remotely
regenerative ion exchanpge canridges are periodically exchanged.

The polished DIW system interfaces with the deienized water system.

Process Chifled Water Svstem |

The process chilled water system provides cooling waser to thase operations with the potential for
radicactive contamination,

The process chilled water systems consist of & Jiquid-liquid heat exchanger, a progess chilled water
reservoir, two 10094 circulating pumps, piping, conrtrols, and instrumentation.

The process chilled water system interfaces with the plant water system, central chilled water
systemns, and the central contrel system.

Tritium Gotterina/R | Syst
The tritium pattering and removal system prevents the release of tritivm through the HVAC system.

The tritiumn gettering system routes ail exbavst ducting from special recovery line operations to a
tritium removal system, The removal system ¢onsists of 2 catafytic reactor, molecular sieve beds,
piping, and instrumentation.

The tritiom geftering and removal system interfaces with the HVAC system, the SEL operation
glove boxes, the central zlarm systen, and waste management systemn.

Chilled Water System

The chilled water system is the central chilled water system that provides cooling services to the
HYAC equipment and the process chilled water system.

The chillad water systent is a closed-loop recircnlating system that is composad of a packaped
commercial chiller, chilled water expansion tank, circolation pumps, distribution piping,
instrurmentation, and controls. Make-up water eo the chilled water system is provided from the DIW
system. Refrigerant condensing is accomplished with cocling tower water.

The chilled water system interfaces with HYAC eguipment, the DIW system, the process chilled
water system, the cocling tower system, and the central control and alarm system.

The chillers and pumps wiil have sufficient redundancy/capacity to allow service andfor maintenance
of this equipment without internuption of service operation.

Cooling Tower, System

The cooling tower system supplies cooling to the chilled water sysien.
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The cooling tower system consisis of a cooling tower, tower basin, eireulation pomps, pH adjustment
system, multimedia filter beds for make-np water, a chemical injection package unit for corrosion
inhibitor, controls, ingtramentation, and distribution piping.

The cooling tower system interfaces with the chilled water system, sulfuric acid receiving and
storage system, sanitary wastewater system, and the ceniral contro) and alarm system.

Emergency/Standby Power Genetation System

The emergency/standby powsr generation system provides independent emergency ar standby power
to the facility. The fuel storage porticn of the emergency system provides diesel fusl to the
emergency generator day tank. The fuel storage portion of the standby system provides the ability 1o

trunsier backup fuel to the natural gas-fired steam boiler, transfer fuel o the diesel-driven fire water
pump, and provide fuel to the standby power generator day tank.

The emergency/standby power generation system fuel supply consists of two independent fuel
delivery systems with metering stations, diesel storage tanks, diesel fue] distribetion putnps, filters,
cantrols, and instrumentation. Diesel-driven emergency and baclkup power generation unjts ane
package units, consisting of a diesel engine, generater, day tank, controls, and instruthentation.

The emerpency/standby pawer generation system interfaces with emergency power users, such as the
central control and alarm systemn and monitering systems. The standby system mierfaces HVAC
equipment and the chilled water system.

Fire Water System
The fire water system provides a source of fire water to protect buildings and facilities.

The fire water system consists of fire water storage tank, firs water pwmps, hydeants, monitors, and
an underground piping loop. One slectrically driven fire pump and a diesel-driven fire pump are used
to supply fire water. A jockey pump is provided to maintain piping loop prassurs, Make-up water
and initial fill of the fire waler storage tank is from the plant waier system.

The fire water system interfaces with the central control and alarm system.
Plant and Instrument Air Sysiem

The plant and instrument air system provides ganeral-use plant air and specification instrument ir to
users at the PDCF.

The plant and instrument air system consist of single-stage compressors and 2n air purification
system. One compressor was chosen to supply the required volume of air; a second machine of
identical capacity 15 the spare. The compressors are meluded in package vnits that include
aftercoolers.

The air pwrification systen consists of regenerative air dryers, pardiculate filters, and air receivers.
These components are also specified as a package sysiem. The compressed air system is split into an
instrument air supply and a plant air supply. The plant air supply i3 subjected to back pressure
regulation, which shuts off plant air supply when systern pressure falls.

Instrument air pressure is controlled by Yoading compressor suction valves. If instroment air supply
pressure falls, pressure contrel instrumentation begins throttling the instrument air supplied to plant
air users and supplying it to HVAC instrumentiztion on the highest priority.
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The system includes two air receivers to provide operating flexibility and reliability and minimize
space requiremerits. The receivers are each sized to provide a 3-minute surge capacity of instrament
air in the event of compressor shutdown.

The plant 2nd instrament air system is dependent on the chiiled water system to provide jacket
coaling and cocling water to the after coolers. The system aiso interfaces with the etectrical system,
cantral alarm system, and sanitary sewer system.

User inferface conditions for compressed air pressure is 6.8 atm (100 psig) at 13° C {65° F), with &
dew point of +40° C (-40° F). Air receiver vessels are gach sized for a 3-min capacity.

ino Al S

The purpose of the breathing air system is to provide clean, properly humidified air for consumption
by personnel while conducting decontamioation or maintenance tasks,

To meet health requirements, compressed air meeting Compressed Gas Association Grade D
breathing air specifications is supplied from tube trailers with backup bottled gas.

This system has no dependence on other systems.

Patable Water System
The purpase of the potable water system is to supply cold and kot potable water to users.

The existing potabie water system is extended to the PDCF. This water line is spiit into hot and cojd
potable watsr distribution systems. Potable cold and hot water are provided to resirooms, change
rocms, decontamination room, and janitors' fixtures. Potable cold water is provided 1o the DIW
system. The supply of potable hot water is provided by local electric hot water heaters. All potable
water fxtures are fitted with vacvum breakers.

The sulfaric acid receiving and storage system provides for cooling tower water pH adjustment.

The sulforic acid receiving and storage system consists of a truck unloading pad, tuck unloading
pump, diked sulfuric acid storage tank, metering pumps, piping, controls and instrumentation. The
gystem is provided with a sulfuric acid area sump. The sump receives spilled acid fiom the truck
unloading statton, wash-down water from pad cleanup, condensate from steam heating of the acid
storage tank, and any liquid that might accomulate within the dike. Provision is made 0 neutralize
the sump with 13% NaQH. A sump pusmp is provided to transfer waste chemicals from the sump to
the wility wastewater treatmaat unit.

The sulfurie acid receiving and storage system intarfaces with the cooling tower system and the
utility wastewater system.

Usility W g

The utility wastewater system receives cocling tower blow-down water. The waste stream is
chemically neutralized, sampled, and passed to the steam system condensate potisher.

The utility wastewater system consists of a blow-down collection tank, utility wastewater pump, a
packape brine eoncentrator for salt removal, piping, instrumentation, and contrels. The brine
concentrator requires a supply of CaCl; and sulfuric a¢id. The product of the brine concentrator is the
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feed 1o the condensate polisher. A smal)l volume chemical weste stream from the brine concentrator
is directed to an evaporation pond.

The utility wastewatar system interfaces with the cocling tower and the central contrel and alarm
system,

6.1.2.7 Instramentation and Control

The pit disassembly and comversion facility processes both classified and unciassified SNM material.
The philosophy for instrumentation and contrel has the remote processing operator handling the
nermal operation of the processes during two shifis, and the operations canter handling the
emergency situations in the absence of the remote processing operator.

The operations center moniiors process status and atarms, criticality alarms, security alarms, fire
alarms, and normal utilities including the HVAC system.

A block diagram for the digital distributed control system is shown in deawing EO2.

Uninterrupted power iz supplied for critical systems, including the operations center, security,
personne] health sysiems, and the MC&A central computer.

6.1.2.3 Electrical

The electrical distribution system for the reference site for the PDCF is via a 480 'V unit substation
which consists of two 1500 KVA power transformers and 480 V switchgear. The switchgear is
double ended with normally closed tie breaker. Each side of the switchgear will feed the motor
control center and switchboard. The electrical one line diagram {drawing E01) shows the general
electrical system confipuration.

The equipment sizes were calculated taking into congideration the demand and diversity factor. The
electrical connected toad for PDCE is sztimared $0 be cloze to 2006 KV A and the operating load is
about 2200t kVA. This includes electrical load for HYAC and lighting for the fecility.

Motor control centers (MCCs) will distribute 430 V power to al! elecirical loads rared 480 V.,
Chillers are the exception and will be powered directly from the double-ended switchgear. Power and
lighting panel boards will be fed either direetly fram the 480 V switchboard via 208/120 V
transformers. Numerous 480-208/120 V transformers and associated panelboards will be located for
convenience receptacles and other small loads.

Essential loads such as the health physics systems (HPS) and DCS will be provided with
uninterruptable power. During normal power failure, critical loads will be provided power via two
100 kW emergency generators. Loads such as for HVAC and chillers will be provided with standby
power via a 1000 kW diess| generator.

%13 Systems Engineering

Design Regquirements analysis will be performed in accordance with DOE Crder 430. 1, “Life-Ciwcle
Asset Management’ {LCAM.) This requires & breazkdown of the profect companents into systems or
. elements that perform distinct fumctions. Each system is then analyzed to develop associated
requirernents. Thess requiraments are developed ir detail baged on the PDCF functional and
opevational requirements {F&OR); and from applicable regulatory codes and standerds. The
associated documents are the project design requirements document {(PDRD) and the standards and
requirgmenis identification docement (SRIDS) , respectively. The interfaces for each system should
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be controlled in an interface control docuiment and defined in drawings that degote the limit of the
system and the interfaces at those limits. The systems engineering anabysis witl be performed in
accordance with the Good Practice Guide, GPG-FM-010, associated with the LCAM.

6.2  Energy Conservatton Approaches

The design of the facifity will consider energy-conserving design. Such approach will apply the tasic
ASHRAE Standard 90 and other potential energy saving designs such as: (1) cascading of air from
low potential to high potential for contanination with backflow protection, (2} rectrcuiation of atr on
independent confirement zones with HEFPA, and (3} heat recovery systems so long as the health and
safety of personnel is not compromised. The energy consarvation analysis will be initiated during
Title ! dasign.

6.3 Utility Assessment

During Title 1 design it will be necessary to conduct sie-specific condition assessments of the vtility
systems. Site utilicy usage plans will need to be reviewed, and the condition and age of each system
will need to be established. This includes determination of existing loads on and capacities of each
system. The design basis at the reference site assumes that some utility services are available and
have sufficient spare capacity to support the new PDCF. Existing refarence site utilities include
medium pressure steam and condensate systems, plant and potable water systes, and a sanitary
wastewater ireatment facility. Other utilities will be provided as part of the PDCF, Assumptions for
the integration of wtilities at the raference site ars given in Section 6.5, Host Site Integration,

6.4 Environmental Considerations

One of the desirable attributes of the AIRES process is that ne direct fiquid wastes are produoced.
Particulate from the procass is contained within the glove box or retained by filtration systems on the
glove bax exhawst system. Off-gases may be treated to remove potential hazardous gases. The
management of waste is performed primarily within the facility until waste is packaged for
disposition. Tritium is concentrated by petrers and/or catatytic conversion, Retrained tritium is
concenirated/collected and packaged (all within the facilicy) for safe disposal. The minimization of
waste production, combined with the overall facility design to contain potential contamination will
minimize adverse environmental impact, Provision is made to collect potentially contaminated

fluids, such as fire water or sits run-off, in order ta test for acceptable conditions bafore ralease.

Highly relizble effluent monitoring provides confidence that the expected low level of environmental
impact is realized.

Estimates of emissions and waste generation have been made for the FDCF and applicable
regulations were reviewed. Major environmental considerations are sir quality, water quality, waste
generation, and pollution prevention.

6.4.1  Alr Quality

The National Emission Standards for Hazardous Air Pollutants (NESHAP<) are applicable to the
PDCEF, specifically regulating emissions of beryllivm and radionuclides to the ambient air.
NEBHAP: limits beryllium emissions from statiohary sources to 10 g (0.02 1b) over a 24-h period.
Emissions of radionuclides from DOE facilities are limited so as not to cause any member of the
public to receive a dose equivalent of 10 mremfyr. The radionuclide limitation inchades all sources at
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the site and is determined at the site houndary. The beryllium limit may be applied to individual
facilities or to the antire site based on state interpretations of the regulations.

An application for approval of ronstruction or modification of an existing source is mandstery for
the owner or eperator of beryllium ar radionuclide operations. However, a preconstruction approval
application can be exempéed if the EDE is bess than 6.1 mrem/yr, and fur beryllinm, if the ambient
concentration limit in the vicinity of the stationary source is 0.01 ugfm average over a 30-day
pariod. The application process for preapproval of construction under NESHAPs generally tzkes
about 3—6 months.

Beryllivm is handied in the PDCE as relatively large pieces. The pit cutting operations will make
beryllium chips and tarnings, but these are relatively large particles not easily emtrained. All
beryllinm operations are conducted in glove boxes. The ventilation exhaust from the glove boxas is
filtered through three stages of HEPA filters before release to the ambient air. Beryllivm emissions
should easily meet the regulations.

Radionuclide emissions from the PIXCF have been estimated and the current compliance with the

§0 mremfyr dose limit reviewed for each of the candidate sites. The radionuclide emissions from the
PDCF should not canse noncompliance with the [imit at eny of the candidate sites. Monitoring of
radionuchides emissions from the PDCF is required.

Other state and local air permits may be required to address carbon monoxide, pitrogen oxide, and
sulfur dioxide emissions from the diesel-powered emergency generator and from building heating
equipment if fossil fuels are used for that purpose. Thess permitting activities require that attention is
paid to the emission potential of this equipment when it is specified. Meeting the air quality
requirements should not ragoire unusual polhtion contrel equipment and obtaining the required air
permits should be possible within the project schedule.

642  Water Quality

Very small quantities of liquid waste contaminated with radicactivity are expected from the process
and the analytical laboratory. The process liquid waste is small quantities of slectrochemical
solutions that can be evaporated in a plove box and handled as solid waste. Similarly, radioactive
liquids from the analytical laboratory can be solidified.

Sanitary wastewater from sinks, toilets, showers, and blow-down from the cooling tower are the
major wastewater sources from the PDCF. These will be handled by existing wastewater treatment
facilities at the selected site.

Depending on the site selected for the PDCF, a National Pollution Discharge Elimination System
(MPDES) pennit modification miay be nesded for the wastewster. If the exigting senitary wastewater
treatment plant discharges under an existing NPDES permit, the permit may need to be modified
adding the PDCF as a source of wastewater ¢o the treatment plant. An application to madify the
permit must be submitted at least 180 days before the discharge is intended 1o commence.

Best management practices (BMPs) as specified by 40 CFR. 122.2 must be emploved to control
storm runoff. Site development must address storm-water runoff contral and a storm-water rimoff
permit must be cbtainad for the PDCTE, or the site parmit modified if there 15 a site-wide stopm-water
runoff pecmit.
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6.4.3 ‘Waste Generatinn

TRU waste will be generated and hendled in accordance with DOE Order 5820.2A, “Radicactive
Wasie Management” and packaged to comply with “Waste Acceptance Criteria for the Waste
Isolation Piiot Plant,” Revision 5.0 {WIPP-DOE-069). Major TRU waste includes non-SNM
declassified pit parts, womn parts and toels, and used glove box gloves, TRU waste will be assayed at
the PDICF. Storage of TRU waste is limited to that needed to aceumulzte sufficient volume to
efficiently ship to other on-site waste management facilities.

LLWs will be gencrated 2t the PDCF and includes general maintenance items from the process area.
The residue from solidifying the electroclzaning solutions and sluwdges are anticipated to be LLW,
bt may contain sufficient actinides to be TRU waste, A small amount of tritium will be captured on
getter beds and disposed of as LLW. LLW will be bandled in compliance with the requirements of
DOE 5820.2A and packaged to comply with LLW disposal requirements specific to the site at which
the facitity is located. LLW will be assayed and packaged at the PDCF. Storage of LLW is limited to
that needed to allow efficient shipment to other on-site waste management facilities

Very small guantities of hazardous waste, mixed-TRL) waste, and mixed LLW are anticipated from
the process and analytical leboratory in the PDCF. Handling of hazardous wasts in the facility will
be limited to accumulation and storags. Accumulation and storage must meet Resource and
Conservation Recovery Act (RCRA) regulations. A small accumulation area is anticipated, requiring
only notification of the regulatory agency. A RCRA permit is not needed.

6.4.4 Pollution Prevenfion

Pollution prevention is required o be addressed by a number of federal regulations, sxecutive orders,
and DOE orders including RCRA, the Pollution Prevention Act (42 USC et seq. 131(H-13109), and

BIOE 5400.1, “Genperal Environmental Protection Program.” DOE 5400.1 requires that each site
develop a pallution prevention plan, Pallution prevention has ziready been considered in the dezign
ofthe hazeiine technology resulting in the predicted low emission rates and waste peparation tates
and will continue to be considersd in the subsequent PDCF development. Pollution prevention was
formally considered in the PEIS and is being considered in the SFD EIS, A pollution prevention plan
covering the PDCF will have to be prepared either as a separate plan or as a sodification to a site-
wide plan.

6.5 Facility and Equipment Maintenance Considerations

The support ar=a has two small maintenance shops. One shop provides maimtenances for
cintaminated equipment from the analytical laboratory. The ather shop is a cold maintenance shop
dedicared to the repair or replacement of uncontaminated equipmem,

The basic maintsnance philosophy for the analytical laboratory is to perform in-situ equipment
maintenance where possible. When in-sitt maintenance is not practical, the item is brought o the
decontamination area and surveyed to determine whether decontamination is required. If
decottamination and repair is not deemad appropriate, the item is sent to the waste management area
and replaced.

In addition to general maintenance, the cold maintenarce shop has the capability to provide some
light fabrication and facility repairs {e.g., electrical, piping, plumbing, #ic.} for the whole facility.

Maintenance within the facifity MAA is facilitated by the compartmentalized arangement of the
process aperation areas. Operations can continue in compartments adjacent to mainténance activities.
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6.6 Safety Considerativs

ES&H monitoring for the FDCF will be provided 1o monitor releases to the environment, personnel
at the facility, and conditions at the facility site and surmounding environment in compliance with
DOE Qrder 5400.1, ES&H monitoring will use manuzl monitoring operations and data gathering as
well as a special-purpose computer system to acquire and report data and alamas and to displiay
status. ES€:H monitoring will provide the following minimuem functions and equipment to support
raquiremants for sampling, monitoring, data acquisition, and recordkeeping:

# Instrumentation for monitoring and alarm of radistion, radiolopical contaminetion, and
_nonradiation/hazardous material conditions

Alarm for environmental releases and trends for potential exposures and releases

s Acquisition and reporting of data from awtomatic and manual monitoring instrumentation
including the following: personnel survey, liquid efffuent, stack efflvent (isckinetic), hazardous
gas, criticality, area radiation monitors, and CAMs

= Maintenance of data for personnel health records, swrveys, inspections and evalvations of
hazardous areas, instrument calibeation, threshold limits, and administrative records

*  Air sampling snd monitoring for radioactive {if applicable) and hazardous materials

6.7 Safegnarde and Secwrity Considerations
6.7.1 Physical Security

The design will comply with the requirements of DOE 0 420.1, “General Design Criteriz,” 5632.1C,
“Protection and Control of Safeguards and Security Interests,” and Draft DOE Order M 473,1-1,
“Manual for Physical Protaction of Safaguards and Security Interssts.” The PDCF will be designed
to mitigate the threats identified in the DOE “Design Basis Threat Policy For the Deparimant of
Energy Programs and Facilities.”

G.7.2 Material Control and Accountability System

The safiguards system for the FDCF establishes an integrated system of nuclear materials
accounting and nuciear matesials control as required by DOE Order 5633.3B and other DOE orders.
This system monitors transfer of nuclear materiais in the facility to continuously account for all
SNM and to ensure that unauthorized removals of SNM de not oceur. Pecformance requirements of
the MC&A system is integrated with the physical security system to provide assurance that theft or
diversion of nuclear material has not occwmed. The safegeands system is designed to mitigate or
prevent radiclogical nd toxicological sabotage events.

The material contrel portion of the safepuands system governs internal transfer (or movement),
location, access, and use of nuclear material; and monitors the status of material movement and
inventory, The material contro] system has access te data from the plant process conteol, cniticality
safety, ES&H, and the access control systems to detect abnormal situations involving SNM and/or
MC&A system components.

The accountability system provides a means of physically accounting for the location and quantity of
ruclear material and is supported by proven measurement control methods and proceduorss. New
technolopies and avtomated rechniques are implementad, whers practical, to reduce requirements for
employee access to SNM and 1o reduce emploves exposure to hazardous environments,

Three material balance areas (MBAs) are located within the MAA: one MBA is in the receiving area,
the second where conversion to oxide takes piace, and the third area is where [AEA operations take
place. Outside the MAA, additional MBAs in the analytical laboratery und the waste management
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area track Category I and IV matetials before final disposition. There is also an existing wasts
storage building with its own MBA for Category I and IV materials.

Movement of Categary 1 SNM materialfitems is tracked by use of bar code readers and/or datz
terminals located adiacent to each operating station or material transfer point, This tracking approach
enables the MC&A computer system to maintain near-realtime inventory and location information
for all SNM in the facility. Results of measurements are transferred directly to the computer by data
link from the MC&A instruments or by input to the data terminals which are strategically located
thronghout the facility. The MC&A system utilizes NDA instruments located in the materizi

receiving area the shipment and process arce, depending on the type of material being measured.

In the materiz) confirmation area, the contents of each shipping package are confirmed by
performing a weight and gamma/meutron fingerprint measurement. These measurements should
match similar measurements made at the donor site before shipment. DOE Order 5613.3B requires
that the confirmation measurements be made within five working days of receipt at the facility for
Category 1B material (pits and metal).

Certain measurements may be made by independent inspeciors in the intemational inspaction area.
Theeze measurements (and instruments {0 be used) will be specified in agreements with the TAEA and
will not reveal classified data. CCTV cameras and special recorders may zlzo be used to monitor
material movements. The inspectors may also be supplied with unclassified data from the facility
cOomputer sysiems.

MCE&A squipment inclrdes the MCEA computer system with operator consoles and peripheral
equipment located in the MC&A operating area, scales and NTA radiation measvring instruments,
data terminals and bar code readers, and calibration standards.

Input and measurement functions inclnde shipping/receiving data input, NDA measurements, weight
measurements, znd SNM location data from data input temomals bar code readers, and the material
handling system.

Database functions include che working database (near-realtime invantory), the official DOE
database for reporting to the National Nuclear Materials Management and Safeguards System
{MNMSS), intemal and external report generation, inter-facility transfer records, and data archives.
Fhe working database includes records by MBA of SNM items bulk materials, process holdup,
analytical samples and calibration standards, empty shipping containers, and waste in the MAA,
Waste ootside the MAA contaiming ceportable quantities of SNM is also included if it has not been
transferred to a repository or other entity.

The instrument contrel subsystem controls and collects data from the NDA and weight
instrumentation. [t aiso performs calculations, gencrates reports, validates datz, calibrates
instruments, and maintains instrument operator qualification and fraining records.

The MC& A system interfaces with other computer systems, including the DCS, material handling,
work scheduling, physical security, ES&H, CCTV, IAEA remote terminal, and the information

security system,

The anomaly detection and assessments system menitors and corelates the activities recorded by the
MC2&A system and related computer systems $0 detect any unusual location, occurrence, ar pattem
concerning SNM. Unusual circumstances are assessed to determine if diversion or theft may be
OLCUrring.
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Miscellaneous functions include periodic perfonmance testing, operator waining and qualification,
computer systern maintenance and devetopment, periodic inventories, and information security.

68  Host Site Integration

The PDCF will be built at an existing DOE site and must integrate with the infrastructure and
support systems at the selectsd site, The following tables include the site integration assumptions
used to prepare the concepiual layout of the facility and to determine the life-cycle cost in this
document. The assumptions were reviewed against conditions at each site, and while differences
exist between sites, the assumptions provide adequate coverage of conditions at all the candidate

sites,

Table 6.1
Integration With Site Utility Systems
Syziem Assumption
Normal ejectrical power | Electrical service is available at the site and can be extended to the
PDCF
Secondary electrical Secondary power is available at the site and can be extended to the

power

PDCF

Emergency power

The PDCF will have is own eMmeTgency generator

UPS

The PDCE hzs its own UPS

Ventilation system The PDCF has its own ventilgtion system

Building and water Building and water beat are provided by PDCF equipment that burs

heating systems natural gas

Cooling water The EDCF his its own cooling tower

Chilled water The PDCF has its own chilled water systam

Fire water The site fire water system is adequate and 1s extended to serve the
PDCF

Domestic water The site domestic water systam is adequate and is extended to serve

the PDCF

Fire water collection

Fire water collection is provided as part of the PDCF

‘Water treatment The domestic water is treated as required for use in the cooling
tower, building heating system, and laboratary

Yacuum systems The PDCF has its own process vacuumm system

ATgon system The PDCF has its own argon storsge and distribution system, the
sysiem includes recycle of

Helivm system The PDCF has its own helivm storage and distribution gystem

Nitrogen system The PDCF has its owm ni n storage and distribution system

Hvdrogen system The PDCY has its own hydrogen storage and distribution system

Cncygen systam The PDCF has its own oxygen storage . ang distribution system

Plant/instrement/breathi | 1he PLICE has its own &ir systems

| ng gir systems
Spare equipment An inventory of critical spare equipment is maintained at the PDCF
Faiied equiproent Contaminated failed equipment is repaired in & separate shop locatad

in the PDCF or handied as waste in the PDCF
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Fahle 6.2
Integration of Infrastroeture Sepport

Support item Assampiion

Fitness for duty The PDCF rehies on site programs

programs

Environmentai Site programs provide the overall monitoring program; release peints

monitoring from the PDCF are monitored

Transportation Transportation suppoer? is provided by the site; Joading and vnlsading
activitiss are included in the PDCF

Cafeteria ‘The PDCF provides a lunchroom, but no hot food services

Emergency response Emergency response is provided by the site, first respones equipment
is included in the PDCF

Training Employes training is provided by the site

Health pratection Dosimetry programs are provided by the site, workpiace monitoring
ic provided as part of the PDCF

Secrity Guard forces are provided by the site; access control is provided as
part of the FDCF

Fire station Fire response crews and equipment are provided by the site; fire

alarm systems, fire protection systems, and fire extinguishers are
provided as part of the PDCF

T&c&ivingfwarehnuse

Receiving and warehouses services are provided by the site; limited
warehousing for consimables is provided at the PDCF

Medical

Medical services are provided by the site; first aid equipment is
available in ths PDCF

Analytical laboratories

Analytical laboratories are provided as part of the PDCF

MC&A systems The PDCF has its own MC&A system that can commmunicate with the
site system

Communications The PDCF has internal commmnication systems {phones, pager, and
alarms) that integrate with the site

Computer support The PDCF maintains 2 cors compatency 1o maintain computer
systems, but relies on the site for major acquisitions and upgrades

Calibration/standards The PDCF maintains a core competency to calibrate equipment, but
relies on the site for maintaining the calibration and standards

_ prograni

Engineering servicas The PDCF maintains a core compsatency to foflow the process and
maintain the facility, bot relies on the zite for mejeor design efforts

Lauodry Laundry is handled by the site axteinal 1o the PDCF

Maintepance shop The PIICF has a maintenance shop for contarminated items:;

craftsmen and major shop efforts ars provided by the sit=
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Table 6.3

Integration of Waste Handling
Support item Assumption
Sanitary waste Sanitary waste is handled by the site in existing facilities
LLW T1W is assayed, packaged, certified, and accumulated in the PDCF,
then moved to site waste management facilities for long-term storage
and/or dizposal
TR waste TR waste is assayed, packaged, certified, and accumulated in the

PDLF, then moved 1o site waste managament facilitias for long-term
storage and loading for transport to WIPP; fina) certification
procedures for TRU, including gas tasting and gas venting, are done
at site waste managemment facilities

Mixed LLW ixed LLW 15 assayed, packaged, and accumulated in the PDCF,
then moved to site waste management facilities for long-tenn storage
and/or disposal

Hazardous waste Hazardous weste is eccumulated in the PDCF, then moved to site
waste management facilities for packaging, and lonpg-tenm storage
andior disposal

6.9 Conceptual Drawings
Conceptual design drawings are in Appendix B, An index of the drawings is shown on drawing T01.

.10  Preliminary Equipment List

The equipment list is in Appendix C.

78 December 12, 1997
Revision 0.




70  PROJECT MANAGEMENT AND IMPLEMENTATION

Project management doring the design phase of the project involves establishing a baseline and
managing performance of design activities (o the baszeline. This baseline will have thres elements

s Technical basiz — ensures that the design meets the technical requirements established in the

conceptual phase.
» Cost basis ~ estzblishes cost poals and variance thresholds for each element of the design

contract
¢ Schedule basis - establishes schedule and milestones for the performance of design activities

QA requiremnents will also be estabiished per the OFMD’s QA Plan.

7.1  Project Management Team and Responsibilities
The project management team for the design phase will consist of:

OFMD Project Manager

Contracting Officer (CO)

Contracting Officer's Representative (COR)
Operations Office Project Manager
Architect-Engineer Project Manager
Laboratory Technical Design Consultant

1.1 OFMD Project Manager

The overall responsibility for the project lies with the Director, OFMD. The OFMD Project Manager
designated by tite Office Director has overall responsibility for oversseing the preparation of facility
design, acting as the main link between the Operations Cffice and Haadquarters, and repoeting to the
Office Director on project performance. The OFMD Project Manager 18 responsible for defining
programmatic requirements of the OFMD, ensuring that these reguirciments are included i the
profect scope and that the programmatic requirsments are satisfred.

7.2 Contracting Officer
The CO is responsible for the execution of procurement, contracting, and contract administration.
713 Contracting Officer’s Representative

The COR is responsible for providing the necessary liaison between the Architect-Engineer project
manager and the CO on 1echnical, cost, and scheduole matters. The COR reviews invoices submirted
by the contrector, recommends payments based on performance, conduets inspections and
acceptatice of performance and deliverables, and recommends corrective actions an any noted
deficiencies to the CO.

T.1.4  Operations Office Project Manager

The Qperations Office Project Manager will have the day to day oversight respounsibility for project
activities,
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7158 Architect-Engincer Project Manager

The Architect-Engineer Project Manager will be responsible for managing design activities and for
the delivery of the preliminary and final design, drawings, and specifications, within scope, cost, and
on time.

7.1.6  Laboratory Technical Design Consnltant

The Los Alamos National Laboratory and the Lawreace Livermore National Laboratory are
responsible for providing expert advice and guidance on the contractor™s compiiance with the PRCF
technical, functional, and ES&H requirements through the OFMD Project Manager.

7.2 Project Management System

A project management systemn will be developed that is in compliance with DOE Order 430.] based
on the risk assessed in the performance of design activities. Elements of the system include
techinical, cost, and schedule controls praded te the assessed risk of the each of these elements during
the design phase. A work breakdown structure (WBS) will be used for the definition of work
elements contzining individual work scope, cost, and schedule units for planning and performance
measurement.

72,3 Work Scope and Techrpical Baseline Management

A systems engineering process will he used to develop and approve tasks/work packages 1o meet
technical obiectives. Change conirgl for work scope will be managed by the project team and
reviawed by a change control board.

T.2.2  Cost Comtrol

Cost contrals will involve the developmant of individual WBS elements or task budgets and the
preparatian of cost management reports detailing plaoned costs for each element. Actual costs
reparted by the A/E in each element will be reviewed based on an camed value system or an
appropriate and equivalent assessment of work performed in terms of deliverables and completion
milestones.

7.2.3  Schedule Control

Schedules for the accomplishment of design milestones and deliverable products will be established
in each design WBS element. Activity progress will be assessed for each milestone/preduct based on
completicn or a percentage conmtpletion of the activity progress.

7.3 Project Execution

During the conceptual phase, the program office, using a graded approach, will ensure development
of the initial project execution plan (FEP). The initial planning shatl inciude the information
identified in the Joint Program Office Direction on Project Managemeant, 2 companion document to
DOE Qrder 430.1, Over the course of the project, the PEP will be updated.
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74 Procurament Strategy

In evaluating the procurement stratepy, OFMD examined the issue of whether the investment
required for this project needs to be undertaken by the government or is there an altemative private
sectar source that can better underiake this investment. This issue is addressed in the following
section.

74.1 Privatizaiion
Privatization iz not considered practical because of tie foilowing:

» The inherenty higher risk of inadequate praject performance due to the absence of
commercial experience in the disassembly of pits and the conversion of plutonium.

* The risk of nonperformance by a private contractor could effect inteational nonproliferation
and disarmament efforts.

74.2 Method of Performance

Although the DOE's preferred option is for a fixed price contract for engineering design, the DOE
reserves the option of awerding a cost-plus contract. It is anticipated that the construction
procurement witl be a fixed price contract awarded on the basis of competitive bidding,

1.5 Risk Assessments

A technical risk analysis (TF.A) and a preiiminary hazards analysis (PELA) have been prepared for the
PDCF. The TRA identified technical problems and program issues so that both could be resolved in a
manner that complements the development schedule for the PDCF. The PHA was leveraged from
hazards analysis for the ARIES pilot demonstration and identifies design features needed to mitigate

major hazards. No technical problems, program issves, or hazards were found that preclude the safe
design and ultimate mission sucecess of the PDCF.

7.6 Quality Assurance
76.1  Project Quality Management Plan

A project quality management plan (PQMP} will be prepared. The POMP is the top-level OA
document which describes how the A/E will meet the appficable QA requirements and identifiss
applicable implementing project procedurss.

1 Worlk Breakdown Strocture

Figure 7-1 is the proposed WBS for the DOCDR for the PDCF. [t hes baan structured to be
intagrated with the other material dispogition projects, MOX Fuel Fabrication Facility and the
Immobilization Facility. Accordingly, the PDCF, MOX, and Immaobilization Facility are shown es
Level | tasks.

Level 2 tasks include the following:

» Project management — Site management and operations (M &) contractor who has the
overall responsibility for defining and managing subcontracts for engineering design,
procurement, construction, and D&, It is assumed operations will be by the M&O.
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Engineering design — A/E subcontractor for Title 1, 11, and facility design.

Procurement —~ Procursment of specizl equipment such as HYDOX reactors, glove boxes, ete.
Caonstriction -- Construction subcontractor.

Gther project costs — Activities bafore Title [ activities, testing, and startup.

Qperations — M&Q operations staff.

D&D.

* 2 & 2 "8

Level 7 includes the following:

» Preliminary design - Includes A/E management, plant design, process dasign, mechanical
design, electrical design, development of specifications, and systams enginsecing,

» Detail design — Includes A/E management and desigh deliverables for site, process, and
support buildings 53Cs, and systems engineering.

Enginesring support duting construction (Title T,
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Pit Disassembly & Conversion Project (PDCF) Proposed Work Breazkdown Structure
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Fig. 7-1. Pit Disassembly & Conversion Project Proposed WBS




8.0 SCHEDULE BASIS

2.1 Engincering Schedule

The project engineering schedule was developed from the labor estimate and comparisor of historical data
from cther project schedules that contain similar engineermg activities. The duration for the activities were
derived two ways:

13 Caleulate the total estimated man-hours for the task with the primary focus oa the lead resources total
nmran-houwrs divided by eight.

2} Compare historical data. The logical relationship for the tasks was developed by comparisons with
other project schedubes thut contain similar enginsering tasks. A network of logical relationships has
been established using Primavera® project management sofivare.

8.2 Coustraction Schedule

Construction activities are preliminary. Construction activities identified in the folkwing schedule were
developed by an Architect-Engineer, Burns and Roe, and are cuztently under review by DOE.

The complete summary schedule is located im Appendix D.
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90  COST AND FUNDING PLAN

A. Engineering Cost and Contingency (in forth qoarter FY97 dollars}

Description Estimated Cost Contingency Total Cosi
KS K% K3
Preliminary Design, Title ! 12495 . 2985 15 486
Finai Design, Title I1 20 388 4714 25 597
Project Management (PM) During 3903 1758 5666
Design '
TEC Design Phase Cast v 9453 46 743
Other Project Costs (OPCs) 10 000 2000 12 000G
Taotal Project Cost (TPC) Design 47 291 11 453 58 743
Phage
B. Profect Cost and Contingency (in forth quarter FY%7 dollars)
Description Estimated Cost Contingency Total Cost
K$ K% K$
Total Estimated Cost (TEC) 319559 100 474 340 033
[OFCs 346 348
TPC 886 379
Operations Maintenance 527 8i5
Total Lifecycie Cost 1114194

Cost summary reports are in Appendix E

2.1 Esthmate Basizs

Introduction and Summnary

This planning or feasibility estimate presents the lifecycle cost {LCC) of the PDCF in fourth
quarter 1997 dellars. This estimate is based upon a reference site kcated on DOE property and is

intended to be 2 bounding estimate for the cost of the facility.

The cost scope presents the LCC developed for a Y0.year operating period, The LCC includes the
TPC, M&O costs, and D& cozts. The technical scope used for this estimate includes preliminary
drawings, sketches, and equipment Hsts. Preliminary drawings ars in Appendix B and equipment

lists are it Appendie C.

85

December 12, 1997
Revisicn G,




211

General Asspmptions

The peneral assumptions used in the estitmate are listed below:

9.1.2

All costs, LCC and engrineering desipn and inspection (ED&I), are presented in fourth
quarter 1967 dollars, Escalation 5 not included.

The site is located on DOE land, hence, no land acquisition or parmitting fees wil! be
incurred. i

Labor costs are based on 2 40-hour workweek with an adequate supply of skilled and
unskilled Jabor in tha area,

It i5 assumed that the construction site is clean of any contarnination before mobilization for
construction.

Enginesring and design will be executed by an A/E wnder a subcontract to the DOE Site
M&:0 Contractor.

Work Breakdown Structurs

A WBS developed for the PDCF engineering estimate was used for the LCC estimate.

9.1.3

Total Project Costs

The TP, in fourth quarter 1997 dellars, include OPCs and TECs. OPC ts compased of pre-Title |
activities and start-up. TEC is the sum of field divect and indiesct costs, construction management,

engineering, and project management.

%14

Construction Wage Rates

The burdened construction wage rates melude base rate, fringes, travel, State Dnemployment
Insurance, Federal Unemployment Insorance, Social Security, and Workman’s Compensation. The
craft wage rates, as supplied by Bums & Ree, are listed in Table 9.].

Table 2.1. Craft Burdened Wage Rates

Crafit Adjusted Wage
{$/howr)

Boiler Maker 329.89
Brickiayer 520.52
Carpenter $26.i0
Electrician 326.53
Operator $30.34
Laborer £i3.25
Millwrigiit $29.34
Painter $17.36
Pipefitier $27.43
Raofer $18.25
Steam/Pipefiter $27.43
$

Sheetmetal $28.39
Worker

Sprinkler Fitter 32743
Teamster $14.74
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The crew rates are developed from craft rates. These rates are shown in Table %.2.

Table 9.2. Crew Rates

Basic Crew $Man-hour
Excavation & 1646
Sitework
HVAC $£27.95
Interior £24.56
Sprittkier $26.97
Equipment 32825
Fiping $26.97
Electrical $26.21
Instrament $26.52

9.1.5 Indirecis and Taxes

The indirect ficld costs (IFCs) are derived from the direct field costs {DFCs) which include labor,
equipment, material and subcontracts (SCs). The TFCs include a $3.00/man-hour for construction

equipment rental (ER), 19% of DFC + ER « 5C for contractor overhead (OH), 595 of subcontract

for subcontractor management (SF), 5% of DFC + ER + SF + OH - 8C for profit (P¥),and 1% of

DFC + ER + OH + SF + PF for bond.

In lien of taxes, a 53% surcharge is applied at the total cost of each contract for the first $500,000.

Construction management is computed 1o be 10% at the total direct and inditect costs.

5.L.& Engineering and Management
Engineering and design for Title I and Title IT cozts are baged on a detailed estimata.

The datajled astimate for Title | dasign was developed at level 5 of the WBS and summarized on a
task-deliverable basis for A/E management, facility design, process design, mechanical design,
electrical design, outline specifications, and systems engineering at level 4.

The detailed estimate for Title IT design was develeped ai level 5 for A/E management and systems
engineering tasks and summarized to WBS level 4 for construction package deliverables for site
design, process baildisng structural degign, process building mechanical internale design, process
building elsctrical intatnals design, process building architectural, and support facilities,

Designfenginetring labor rates were developed as averages for o generic, major, United States-
hased A/E company.
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Other dirsct costs (ODCs) are included for each work activity and were calculated based labor
haurs using average historical data far the design for DOE construction project of a similar
magnitede. ODCs ingluded are reprographics/word processing, mainframe conparter, supplies and
miscellzneous, and communications.

Tithe 111 design is & factor at 5% of total field costs.

Project management costs are computzd at 7.5% of the total field cost for Title I1T and
constrection.

Project management during Titte ] and Title IT were estimated directly.

9.2 Estimate Assnmptions apd Methodology
The following sections susamarize the methodology and assumptions usad ja the TPC estimate.

921 Sitework

The sitework costs are based on Flour Dianiel, Ing. historical data for cost per acre. The costs
include clearing, utility distribution, paving, lighting, etc. Allowances were made for minimal
dernodition and & temporary PIDAS.

923 Site Support Facilities

The site support facilities costs are based on Flour Daniel, Inc. historical data of similar facilities.
The size and types of facilities were based on the EIS data call response, *Pit DBisassembly and
Conversion Facility Environmental Iopact Statement Data Report - Pantex Plant™, (LA-UR-97-
2909 «finai draft).

924 PFProcurement Eguipment

The procurement equipment and computer systems costs were based on preliminary priced
equipment lists developed by Flour Daniel, Inc.

9.2.5 Maio Process Building

The main process building cosis are mainly based on histaricat data of similar pluteniom buildings.
Square foot costs were developed for the building sheil, fire protection, electrical, security, and
health physics. Piping and instruments wers factorad from the equipment costs, HVAC costs were
developed from a preliminary priced equipment list developed by Flour Daniel, Ine.

82.¢ OdberProject Costs

The OPCs are divided into two major arsas, design phase activities and lifecycle activities. Design
phase activities include all engineering efforts prior to validation and approval of title design.
These activities include conceptual design, safety anakysis report, environmental docomentation,
and research and development costs. Environmental documentation and research and development
_ costs were provided by OFMD and are based ttpon ¢current budget projections.

Startup costs are all the activities required afier mechanical completion to prepare far the
operaticnal readiness review. These activities include nontadioactive and radicactive start-ups,
product certification, and hiring and training employees. Start-up staffing wes computed using a
maximum staffing level of 400 persons.
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9.2.T Management and Operation Costs

The M&O costs are defined for this estimate a3 the complete operational cost of the plant over its
expected life of 10 years. The costs include labor, consumables, maintenance repair, utilities, and
waste disposal, Operation management fees and transportation of plutonium to and from the

facility are not included.
9.2.7.1 M&D Labor Costs

Tha labor for operations was developed by staffing the facility for a representative year. The
staffing 15 based on fulltime equivalents (FTEs} as shown in the “Estimates of Staffing for the Pit
Disassembly and Conversion Facility, (LA-UR 97-1844)}. Labor rates for the referenced site were
supplied by DOE as annual satarjes for each servics level.

9.2.72 M&OD Non-labor Costs

Non-labor cests, include consumables, maintenancs/repair, utilities, and waste disposal.
Consumable material iz computed az 8% of operating labor, Maintenance/zapital replacement costs
were developed as 2.5% of TEC without contingency per year.

9.2.7.3 Utility Costs

Utility cogts are the electrical, natural gas, and diesel fuel consumption is based on data from the
EIS data call response. The ukility rates used are:

elestricity $.0354/kwh
natural gas $2.40/mcf
diesel foel $1.50/gal.

52.7.4 Waste Disposal Costs

Waste disposal includes sanitery, hazardous, 2nd radioactive Jow-level waste. There is no high-
lave] waste from this facility. Savitary and hazardons waste dispesal is assumed on-site or locally
with the costs included in consumakles. The TRU low-level waste is to be sent 1o WIPP in Naw
Mexico at a disposal fee of 35000 per barrel. Other low-leve] waste will be sent te Envirocare ji
Utah at & cost of $70/¢.

43 Coutingency

A probabilistic risk analysis (FRA) was performad on the engineering estimate for Title 1 and Title
H to determine the appropriate contingsncy. This analysis involved development of high, low, and
median values for each of the Level 5 WBS elements. These values were used to establish the
probability distributions for each [evel 4 WBS element which were then combined into 2 single
probability distribotion by utilizing a random sampling progtam. In this particular case the model
utilized was Latin Hypercube with 2000 jterations. The result of this analysis was a range of
contingency values for various levels of confidence. The leve] selectad was a 90% confidence level
which means that there is a 90% probability that the cesultant will not be exceeded. This analysis
was performed for the engineering <ffort at the reference site. Thers are currently four sites uoder
consideration. However, the preliminary analysis indicates that the reference site is the bounding
case,
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A deterministic risk assessment was performed on the constructica and opecating activities to
determine appropriate contingencies. The contingency percentages were discussed with a team of
experienced sstimators from three separate A/E firms and a consensus reached on the appropriate
contingency levels, This analysis assumed that the technology under development in the R&D
prograrn develops successfully. There is the possibility that this assumption is incorrect and
significant chanpes nesd to be made to the assumed process systemg. This pogsibility was
addreesed hy the addition of 8 cotitingeney for technical uncettainty. The resultant contingencies
are as shown in the estimate summanes and detailed backup.
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AASHTO
ACI

AGY
AISC

ANSI
APSF

ARIES
ASCE
ASHRAE

ASME
ASTM
BET
BMF
CAM
CCTV
CD
CEQ
CFE

CO
COR
CRT
DBA
DBE
DBFL
DCE
D&D

ACRONYMS AND ABEREVIATIONS

Association of State Highway and Transportation Officials
American Concrete [nstitute

architectural/engineering

automated guided vehicle

American Institete of Steel Consguction

as low ag rezsanably achievable

American Nuclear Society

Arerican National Standards Institute

Actinide Packaging and Storage Facility {Savannah River Site, 5C)
American Refrigeration Institute

Advanced Recovery and Integrated Exiraction System
American Society of Civil Engineers

Ammetican Society of Heating, Refrigeration and Air-Conditioning
Enginesrs

Arserican Society of Mechanizal Engineers
American Society of Testing and Materials
Brunguer-Emmett-Teller

best management practice

continuous air monitor

clozed cireuit television

eritical decision

Council on Environmental Quality

critical flood elevation

Code of Faderal Regulations

contracting officer

sontracting officer’s representative

<argo restraining ranspont

design-hasis aocident

design-basis earthquake

design-basis flood

distributed control system

decontamination and decommissioning
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EIS
EPA

ES&H

FAS
FDPA

F&OR
FPF

GB
GDHS
GPG
(RIS
HEPA

HPS
HVAC

HYDOX
IAEA
1&C

ICP
ICPP
ICRP

IFC

direct field costs

deionized waker

Defonse Nuclear Facilities Safery Board
Design-only Concepitusl Design Report
Department of Encrgy

effective dose equivalent

engineering design and inspection
environmental impact statement

Environmental Protection Agency

eqnipment rental

envircnmental safety and health

fixed head air sampling

Fluorine) Diszofution Process Area {INEEL, ID)
fire hazards analysis

fail last

Fuels and Materials Examination Facility (Hanford, WA)
functional and aperational requirsments

Fuel Processing Facility {INEEL, [D)

full-time aquivalent

glove box

Geometric Design of Highways and Streets
Good Practices Guide

gamma-ray infrared scanner

high-efficiency particulats air

highly enriched uranium

healtk ghysics systsms

heating, ventilation, and air conditioning
hvdride/oxidation

International Atomic Energy Agency
instrumentation and controls

induectively coupled plasma

Idaho Chemical Pracessing Plant (INEEL, 1D}
Intarnational Commission en Radiation Protectian
Institute for Environmental Studies

indirect field costs

Idaho National Engincering and Enviranmental Laboratory
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IR

LCC
LLMW
LLW

Lol
LY

MC&A
M&D
MOX
MTRU

NEPA
NESHAPs
NFPA
NIR
NWNMSS
NFDES
NFH

ODC
OFMD
OH
OPC
Pa
PC
PDCF
PDP
PDRP
PEIS
PEP

Institete for Nuclear Power Operations
infrared

lifecyche asset management

lifecyele cost

low-level mixed waste

low-level waste

liquid nitrogen

loss on jgmition

himited volume

tnaterial access area

material balance area

materiaks) control and accountability
management and operations

mixed oxide

mixed transuranic

nondestructive aezay

Mational Electric Code

Mational Eavironmental Policy Act

Matiomal Emission Standards for Hazardous Air Pollutanis
National Fire Protection Association

near infrared

National Nuclear Materials Management and Safeguards System
Mational Pollution Discharge Elimination System
natural phenomena hazard

Huelear Regulatory Commission

other direct cost

QOffice of Fissile Materials Disposition
overhead

other praject cost

protected aren

perfonmance category

Pit Disassembly and Conversion Facility
Performance Demonstration Program

project design requirements docurment
programmatic environmental impact statement
project executicn plan
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PE
PHA
PIDAS
PM
PPA
PQMP
PRA
QA

RCRA
RCT
Ré&D
ROD
SA
SARP
SAR
5C
SCC
SEM
SF
SGS
SMACNA
SNM
5PD
SPD EIS
SRIDS
SRL
SR3
55Cs
S&S
8ST
TAN
TCLP

no
TIG

profit
preliminary hazards analysis
perimeter intrusion deteckion and assessment system
preject manager
property pratection arsa
project guality management plan
probabilistic risk analysis
quality assurance
radiation area
Resource Conservation Recovery Act
radiation control technician
research and development
record of decision
security area
safety analysis repert for packaging
Safety analysia report/source
subcontract
STuciure, system, and component
scanning electron microscops
subcontractor managemsent
segmented gamma-ray scanner
Sheet Metal and Conditioning Contractors Naticnal Association
special nuclear material
surplus plutonivm disposition
Surplug Plutonivm Disposition Envircnmental Impact Statement
standards and requirements identification document
spectal recovery line
Savapnah River Site
safery systems, structures, and componenks
safeguards and security
secure safe tansport
Test Area North (INEEL, 1D}
toxic characteristic leach procedures
total estimated cast
tamper-indicating device
nmgsten inert gas welding
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TRUPACT

WAC
WBS

WIFF
ZPPR

total project cost
technical risk analysis

transuranic

transurapic waste package transporter
technical security countermeasures

Uniform Building Code

University of California Research Laboratory
unintermptible power system

ultraviolet

visible (light specira)

wasle acceptance criteria

work breakdown stricture

Waste Isolation Pilot Plant

Zero Power Physies Reactor {INEEL, ID)
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UNITS OF MEASURE (ABBREVIATIONS)

A i ampere

11 11 AN atmosphere

°’C e degree Celsius
CHL vvsrssssmesamenns centimeter

AP covvrriininas disintegration per minute
°F rrerervimnnndegree Fahrerheit
| | S foot

gal - @allon

B cremsemrsinrnns gtam

h wen NOUF

ha e hectare

Hz oo hertz,

11 T inch

in. WG............inch water gauge
KE oeerrrerereenKilOgram

KV A cnerrrinne kilovolt-ampere
kWi kilowatt

| R | |

| S pound

[y S meter

mef ... 1000 cubic feet

111 —— minute

MPE vreresnrniene miles per hour

TR ...oormareasos 171000 rem

7T S Jmicrogram

PSE covervsrremverrons pounsis per square inch
PPM ....oeeoeee.paris per million

111 v RPN roenigen equivalent man
. T second

A ~Yolt

L2 T volt, alternating current
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Vde.emnee volt, direct current
4L .yard
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Appendix A

Major Rules, Regulations, Codes, Guidelines,
and Standards Impacting the PDCF

December 12, 1997
Revision 0.




MAJOR RULES, REGULATIONS, CODES, GUIDELINES,

AND STANDARDS IMPACTING THE PDCF

Functional Area DOE Order, Title
CER Number,
or Standard
Identification’
Code of Federal Regulatinas (CFR)
SNM Accountability 14 CFR. 70 Diynestic L'mermi_ng of Special Nuclear Materials
Packaging and 10 CFR 1 Packaging and Transportaiion of Radivactive Material
Transportation
"ENM Accountsbtlity 10 CFR 74 Material Contro) And ACCOUNtng Of Special Nuclear Material
TAEA and NRC 16 CFR 75 Safeguards On Nuclear Material Implementation Of US/LAEA
requirements Agresment _
Quality Assurapie 10 CFR. 820 Procedural Rules for DOE Nuclaar Activities
Safety 10 CFR 530 Nuclear Safety Managzment
Ragiatlan Protestion 10 CFR 833 Gooupational Radistion Protection
| Environmental 16 CFR 1021 National Environmental Policy Act Implementation
Protection
Worker Safety 29 CFR 1910 Cccepational Safety and Health
Alr Qualiry 40 CFR. 61 National Emission Standards foc Hnm_{_dnus Air Pollutsns
Water Quelity 43 CFR. 110-122 EPA Adminisiered Permit Frograms: The National Pollation
D¥isch Elimination System
Radiation Protection 40 CFR 191 Environmental Radiation Prosection Stamdards for Management
and Disposal of Spent Nuclear Fuels, Righ-level, and
Transuranic Waste
Waste Menagement 40 CFR, 260-256 Hazardous Waste Maoapemant Systems
Waste Management 30 CFR 268 Land Disposat Restrictions
Environmental 40 CFR 1500-1508 | Council on Environmental Quality (CEQ) Regulations
Protection
Material Protection 41 CFR 101 Federal Property Management Regulations
Packaging and 49 CFR 173 General Requirements for Shipment and Packaging
Transportation
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Functional Area DOE Order, Title
CFR Number,
or Standard
Identifieation
DOE Orders — New Series Directives
Accident Response DOEO 151.] Comprehensive Emergency Management
Occunence Reporting | DOEQ 23214 Cceutrence Reporting and Processing of Operations infermation
and Records
Facility Safety DOE O 42¢.1 Facility Safety
Project Flanning DDE_G 43¢, 1 Lifecychk: Asset Managemeni
Energy end Water DOE () 430.2 In-house Energy Management
Coaservation
Worker Safety DOE O 440.1 Worker Protection Manapemeant fer* DOE Federal and Contractor
Employess
Environmental DOEO 45114 Nationa! Environarentat Policy Act Compliance Program
Protection
Packaging and DOE O 460.1A Packaging and Transportation Safety
Transportation
Safeguards and Security | DOE O 470.1 Safeguards and Secarity Program
Safeguards and Security | DOE O 471.24 Information Security Program
Safgua.rds and Security | DOE O 472.1B Personnel Security Activities

DOE Orders ~ Oltd Series Directives”

Safepuards and Seeurity | DOE-1270.2B Safepuards Agresenent with the Intemational Atomic Energy
Agency

Cualiry Assuraace DOE-1300.2A Department of Ene_rg}r Technical Standards f‘rugam

Safeguards and Security | DOE-1360.2B Unclassified Computer Sevurity Program

Management Systams DOE 1224.28 Records Management

Packaging and DOE-1540.2 Hazardous Material Packaging for Lransport-Administrative

Transportation Procednres

Packaging and DOE-1540.3A Base Technelogy for Radlioactive Material Transportation

Transportation Packaging Systems

Managemcot Systems | DOE-4700.1 Project Management Systems

Emergency DOE-5000.28 Cocumrence Reporting and Processing of Operations Information

Management _

Environmental DOE-3400.1 General Envimnmental Protection Program

Protection

Fublic Rediation BOE-5400.5 Radiation Protection of e Public and Environment

Expasure

Environmental DOE-5140.1E National Environmentai Policy Act Compliance Program

Protection
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Fuonetional Aren

DOE Drder,
CFR Number,
or Standard
Identification

Title

DOE Crders — Old Series Directives: (continued)

Packaging and DOE-5480.2 Safety Requirements for the Packaging and Trensportation of
Transportation Hazardoas Materials, Hazerdous Substances, and Hazardous
Wistes
Environmenal DOE-54304 Environmental Protectian, Safety, And Health Protection
Protection Standards
Fire Protection DOE-54%0.7A Fire Protection
Occupational Safety and | DOE-5430.8A Contractor Occupational Medical Program
Health
Occupational Satety and | DOE-54B0.5A Construction Safety ang Health Program
Health
Occupationa) Safety and | DOE-5480.10 Contractor Industrial Hygiene Program
Health
Radiation Protection DOE-5480,15 Deparmment of Epergy Leboratory Accreditation Program For
Personnel Dosimetry
Operations DOE-5480,19 Conduct of Operations Requirements for DOE Facilities
Trmining and DOES480.20 Persomne! Selection, Qualification, Tratning, and Staffing
Qualifications ~ Beyuirements ai DOE Reactor and Nonreactor Nuciear Facilities
MNuclear Safety DOE-5480.21 Unreyiewad Safaty Questions
Nuclear Safery DOE-548022 Technical Safety Reguirements
Nuclear Safety DOE-54%0.23 Nucleer Safety Analysis Reports
Nuclear Safety DOE-549024 Wuclear Criticality Safety
Management Systems | DOE-5480.26 Trending and Analysis of Cperations Information Using
Performance Indicators _
| Eogineerig Program | DOE-5480.18 Natural Phenomena flazards Mitigation
Occupational Safery and | DOE-5482.14 Occupational Safety and Health Progyam for Department of
Health Energy Contrector Employess at Government-Owned
Contractor-Operated Facilities
Occnpationa) Safety and | DOE-5434.] Enviscnmental Frotection, Safety and Health Protection
| Health . TInformation Reporting Requirements
Emergency DOE-5500.1B Emergency Management System
| Management .
Emergency DOE-5300.2B Emerpency Cateparies, Classes and Notification and Reporting
Management Requirements
Publiz Radiation DOE-5500.3A Planning and Preparedness for Opetational Emergéncies
QEuTe
E:Fergenny DOE-5500.44 Public Affairs Policy anG Planning Reguirements for
Management R Emerzencies
Emergency DOE-5500.7B Emergency Operating Records Protection Program
Management
"Emergency DOE-5500. 190 Emergancy Readingss Assurance Program
Mnnagement

December 12, 1997
Revision 0.




Functional Area

DOE Order,
CFR Nuieber,
or Standard
Identification

DOE Orders — Old Series Directives® (continued)

Safeguards and Security DOBE-3610.2 Contrel of Weapons Data

Packaging and DOE-5619.12 Packaging md Offsite Transportation of Nuclzar Compotients,

Transportation and Snecial Assemblies Associated with the Nuclear Explosives
and Weapons Safety Program

Safegnards and Secarity | DOE-5610.14 Transportation Safeguarﬁs System: Program Operations

Sgfapuards and Secwrity | DOE-3611.6A Personnel Security Assurance Program

Safeguards and Security | DOE-5632.1C Protection and Contra] of Safeguards and Security Ineerests

Safeguards and Security | DOE-5633.3B Contre] and Accouptability of Nuckear Materials

Safeé:uards and Secarity | DOE-563%.1 Information Seourity Program

Safeguards and Security | DOE-563%.5 Tw:lmmal Surveilance Countermeasures

Safcgoards and Security | DOE-363%.6A Chassified Automated Information Sysicm Secarity Program

Safepuards and Security DJE-5639.7 Cperations Security Program

Safeguards and Security | DOE-5650.28 Tdentification of Classitied Information

Chuality Assurance DOE 5TM.6C Quality Am‘r&_rance

Waste Management DOE-5820.2A Radiactive Waste Management

Other Standards and Guidance that Sigaificantly or Uniquel;f Impnct the Dﬁlgn of the PDCF

Product Quality and DOE STD 3013 | Criteria for Preparing and Pankagmg Fhtconium Mexa) and
Packaging 26 Cixides for +1enm St
Product Quality ASTM C 757-90 ] American Soctety for T-asting and Materizls: Siandasd
Specifications for Nuclear, e Plutonfum Dioxide, Sinterable
Prodizct Quality ASTM C 833-86 | American Society for 1esting and Materials: Standard
ifications for Sintered Uraninm-plhatonium Pelletis
Radiation Protection DOE/ER-0236T | DOE Radiological Control Menual
Rev. ]
Safapusrds imd Secirity | JAEA Agresment Berwaen the United States of America and the
INFCIRC/28R Internationa) Atomic Energy Agency for the Apphication of
Safeguards in the United States of America
Waste Management WIPP-DOE-069, | IRU Vraste Acceptance Criteria for the Waste Isclation Pilol
Rev 5 Plant
Nuotes:

'$tandard construction codes and standards are not included separately on this list, Codes
referenced by DOE orders appiy to the projest. The facility wiil be subject to local building
eoddes that are imposed at the DOE site selectad for the facility.

*There is some overlap between the new series DOE orders and the ol series. Some old series
orders listed have been canceled by new saries arders, but are listed because the old orders are
still listed on current DOE databases.

**Other Standards and Guidance” includes a select listing of thoge items found during the scoping
and preconceptual desigm of the facility 0 have significant or unique impacts to the PDCF,
Onher standards and guidance as cited by DOE orders apply, but are not listed becauge their
application is inferred by listing the DOE order.
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Appendix B

Conceptual Design Drawings
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Equip.
Type Code

System:

Eobsystem:

2

cv
CWw
GV

58 & ET3IF

EQUIFMENT LIST

Design-only Conceptual Design Report
Plutenium Disassembly And Cenversion Facility (PDCF)

Equipment Deseription

SHIPPING/RECEIVING

Station, Bantery Charging
Computer Terminal
Forklift

Counfer, Alpha/Gamma
Monitor, Neutron
Sample Equipment, Air
Station, Smear Test

CRT Assembly/Disazsembly
Station, Battery, Charging, AGY
Crane, Jib

Station, Smear Test

Unpachaging/Packeging
Conveyor

Conveyors

Computer Controls, AGY
ALY

Hood

Crane, Overhead/robotic
Test Equipment, Sniff
Robots, Track

Rack, Storage, Shielded

Load Cell
Station, Smear Tast

Qty

b bR RS RD B = b

bl b it et B B B

ol

e =t

Notes

forklifts
in CRT handiing room
including shielding

CRT disessembly
CRT handling area
{instrumentation
& robotics)

material confirm

unpackagig lines

software & hardware

matarial handling

smiff test

accountability measurements

tritivm

unpackaging/packaging
lines

12 positien {product
coRtainers}

complete equip.,
unpackaging/packaging

December 12, 1997

Revision 0.




Equip.
Type Code

System:

Suobsystem:

DR

GV

Subsystem:

DR

GV

Subsystem:
DR

GV

Equipment Description

STORAGE SYSTEMS

Recelving Vault
Station, Battery Charging, AGY

Computer Controls, AGY
Dioors, Vault

AGV
Racks, Warehouse, 1st Floot, Lot

Racks, Warehouse, Basement, Lot
Load Cefl

Production Yaulis

Dioors, Vault

Automated Guided Yehicle
Racks, Warchouse, Lot

IAEA Yault

Station, Battery-Charging, AGY
Doors, Vault

AGY
Racks, Warehouse, Lot

- b

[ ]

MNates

one per AGV

software & hardware
provide shielding &

containment

with eelescopic mast
110 FL's, 50 DT-22s,
10 cont. pit containers

provide shiclding &

containment

with telescopic mast

250 cans

provide shielding &

containment

with telescopic mast

2000 cans

December 12, 1907

Revision 0.




Eqguip.
Type Code

Syatem:

Subsystem:
BL
cv

B22ZRE 24

88 B

Equipment Description Qty

DISASSEMBLY AND OXIDFE CONVERSION
Nong

&)

Blender/Weigher
Ceaveyor, Lot

——

Conveyar, Vertical

Conveyars, Lot

Decon System, Electrolytic, Inmer can, Lot
Decon System, HEU, Lot

Furnace, Induction

Fumnace, Induction

Reactors, HYDOX

(ilove Boxes, Various Sizes

Gallivm Femoval Equipment

B R — ——

)

Metal Preparation Equipment

s

Pit Bisectar (System)
Welder, Inper Can, Lot
Welder, Outer Can, Lot 2

=3

Notes

blendfweigh oxide

1 wr. vl (HYDOX), 190
LF, include. airfock &
figstwindows, eic.

O.H. conveyars (1200 LF)
inner can decontamination

decontaminate HEU

metal declassification

tritium decontamination

convert metal to oxide

HYDOX, SRL, Decon, Etc.

system for gallium
removal

prep equipment for pit
containers

pit cutting

webder, I=ak check

welding 3013 can/leak
check/laser mavk.

December 12, 1997
Revizion 0,




Equip.

Type Cade
Equipment Description
System: LABORATORY SUPFORT
subsystem:  Apalytical Laboratories
AN Analyzer, Carbon, Organic, Total
AN Analyzer, LECO
AQ Purification System, Argon Gas
BR Bench, Radioactive, Lab
BER. Bench, Radioactive, Lab
BR Bench, Radivactive, Lab
BR Bench, Radioactive, Lak
BR Bench, Radioactive, Lab
BR Bench, Radioactive, Lab
BR Bench, Radicactive, Lab
BR Bench, Radioactive, Lab
BR Bench, Radicactive, Lab
O Coulometer, Controlled-Potential
CR Chromatograph, Gas
CR Chromatograph, lon
CR Chromatograph, Mags-Spec., Gas,
(Semivolatiles)
CR Chromatograph, Mass-Spec., Gas, (Volatiles)
CW Computer, Mainframe, with Lab Software
cw Computers, PC, Workstation
CwW Workstation, Computer (Mainframe)
aB Glove Box, ICP Emission Spectrometer
GB Glove Box, [CP Mass Spectromeder
GB Glove Box, Instrumentation
GB Glove Box, Badiosctive Residues
GB Glove Box, Sample Preparation
GB Gilove Box, Sample Preparation
GB Glove Box, Solids Receiving
GB Glove Box, Solids Receiving
GB Glove Box, Standards, High-1evel
oB Glove Box, Standards, Low-level
GB (love Box, TCLP Sample Preparation
HD Hoed
HD Hocd
H Hood
HI Hood
HD Heod
HD Hood
LE Leaching Apparatus, TCLP
PN Transfer System, Sample, Preumatic
kA Covnter System, Drum, Gamma, Low-level

Qty

— o e b g O B W R e LR el

Ll R R P R o N B T e S e o Y S

Notes

general lab support

residue accumulation

sample receiving
analytical support

organics analysis lab

December 12, 1997
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Type (.Zulle

RERCZZ Z22F¢

Equipment Description

Counter, Alpha, Automated

Counter, Gamma, Automated

Counter, Liquid-scinfillation

Counting Sys, High-resolusion, Gamma
W/Detectors

Counting System, Proportional

Scan System, Gamma, Segmented
Shields, Coumting Systems

Scenning Ebectron Microseope
Spectrometer, Alpha

Spectrometer, Emission, ICP-Aiomic
Spectrometer, High-Resotution, UV-VIS-NIR
Spectrometer, ICP-Mass

Spectrophotometer, Atomie Absorption

Spectrophotemeter, Diode Array
Spectropintemetsr, Diode Array
Speatraphotometsar, IR

Spectrophotometer, IR, Near

Tittator, Auto

X-ray, Fluvorescence, Energy-dispersive
Xeray, Fluorescence, Wavelength-dispersive

——— F

el o A T B ey

Noies

radiochemistry lab

trace clement analkysis
labk

Plutonivm azsay lab

December 12, 19%7
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Equiﬁ.
Type Code

System:

subsystem:

-

CA

2% ET F B3

LA
2]

o
-1

Equipment Description

Calotimeter, Heat Standard (Nuclear}
Calorimeter, Well

Computer System, MC&A
Counter System, Drum, Gamma, Low-level
Countar, Meutran Coincidence

Menitoring Equipment, Tritium, Lot
Shuffler, Californium

Shuffler, Californium
Standards, Gamma/Nautron, NDA

Spectrometss, Izotopic, Gamma

Reader, Bar Code

Qty

MATERIAL CONTROL & ACCOUNTABILITY
Nope

L

1]

Notes

accountabilityfverification
oxide
acconntability/Verification
meaasurement
software & hardware
waste & shipping containzr
moRitoring
confirmation fingerprint
measurernent {strategic}

waste & shipping Container
monitoring

MAA empty drum portal

accountability/vrerification
coafinmation

accountabiljey/verification
ineasurement

one reader for each SNM
reader, whole plant

December 12, 1997
Revision 0.




Equip.
Type Code

System:

Subsystem:
GB
FF

Snbeystem:
oB
PF
SR

Subsystem:
AL

GB

PF

Subsystem:
GB
PF
rK

Subsystam:

Equipment Description Qty
WASTE HANDLING

Sort & Segregate
Glave box, Sort and Segrepate

Prefilter, Glove box, Sort and Segregate 1

Glove box, Compact & Size Reduction !
Prefilter, Glove box, Compact & Size Reduction]
Size Reduction Equipment 1

Chemical Adsorption
Adsorption Equipment, chemical 1
Glove box, Chemical adsorption ]
Prefiiter, Glove box, Chemical Adsorption 1

Eackage

Glove box, Package 1
Prefilter, Package 1

Packaging Equipment 1

Asspy Solid
Counter, Drum, Neutron

1
Load Cell ]
Scanner, Drum, Low-level Gammea 1

Pump, Hold Tank

Pump, Hold Tank

Tank, Hold, MAA LLW

Tank, Hold, Waste Management

— oty

Notes

December 12, 1997
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Equip.
Type Code

Equipment Description Qty Notes
System: WASTE HANDLING (sontinued)
Suhmtem Procese Evaporafion

Cooler, Inlet-straam

1
C.'R Condenser I
EV Evaporator !
B Glove box, Evaporaticr i
FF Prefilter, Evaporation ]
PP Pump, Bottoms-tank 1
PP Pump, Condensate-hold 1
e Pump, Condenser 1
PP Pump, Evaporator 1
TK Adjustment System, pH, Tank 5 Metering Pump]
TK Tank, Botioms
TK Tank, Condensate-hold 1

Subsystem: Certify Package
RaA Load Cell 1

December 12, 1997
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Appendix D

Project Schedule

December 12, 1997
Revision 0.



1

Il 13% | ﬁ | ﬁ" 1 ! gg [ nﬁ = EE:&EJ&

d!'l.lll-==lll

» DESCRIFTION DURATION |  ETART EIrsn
HNGINEERING DESIGN (TITLE
+ AR MANAGEMENT (TITLE B _
Fr] OLNOVIE HSEEY
FACILITY DESICN
Gealehnbeal Invesigation Suppen 5 OV IE DEROVIS
Praliminary Sheiding Amalyce 155 EINOVIE Ok [EEE
Sivostrk) Engincoring Bass of Detigh £ IRECs | JMECIA | X
Sie Trevelspapond Desl gn ] IANGS HaMLY F. 4
Pratass Faclity Gerorl Armangemeats ) 19 JANTY LedaRs | oF
[Goppent Fuciby Gamentt Arcmigements 58 1JANED WEAFRY | SWW
Corsunicariyn Sycen Dirnwings 5 FMARSY | I3MARoR x
Buliing Sirvriuml Analnls [~ WIAPRYS AT A—
Genersh Sirmoioml Engimcering & Dnnviags T TTAFRNS 1059 .
Eleririeal Bytnacy Dtsirshudsn Drawisgs » WU EIULSY ar
|Sakepncds & Securiy Spikin Drawings: ] FITLRT 16SEPTY .
Fire Dhedeniion § Frodecibon T whip: 5 ISALKOS 11AUGH .
MROCESS IESIGN
P recem Flww Diograms PRDVs = HDECY WIANYG | 2o
Piplog & Insinamcaisiion Disgram, PRI 7] BpANITT SISEFSD | eyt
uany Lowa Listy 20 T oFERY | X
Sduml: Dalpw & Qunb of Syatamn & Compantnl 15 FTMARS DEAFRSS i
Bysters Drseriglions 30 WIULS?™ | WRSEPYH ¥4
MECHANICAL DIZSIGHN
FRZ1 |0k e Deetfirm Tlasdy Poettrpent 3 L Ty moEcHE |H
Matortal Handling Drawings 8 IDECHE 1ZIANSD
FRX | Egulpaa Laymss ] 13JANM FIIET ] =
R~ U == [ Wi o1
g o — PDCF PRELIMINARY SCHEDULE



http://Kt.lt

];} DESCRIFTNON PURATION START
PR |HVAC Zowe Drwings 0 SREANDS
FEX | pprelimnccms HVAC Acti=kics ™ TSFEG
EAe | Y AC Flar and Contesl Drawings 134 MFRES F..
FRA7 | Piging Drarings - GiliiesSarvices T SLAFRSI* | QiSEF? S—
Byt piicrit Lt L] 0] JILo0w OENAA: F-
Fiphng Drwwings Fira Pratectians 2 ALGEE | ISATG  §
ELECTRECAL IESIGN
M | Ebsciriol Singhe Line n YTAERY? 1BMAYS F_
Lad Ligt 1] 19MEL YS9 2N =
DS Developmen ] T T =
FI | S Driiwings 1] FET BIULS -
PR |1kpS Baveloposend 13HTLAY 28 ILoe F.
- k. 13014 A LMY .
x IRNAAY MALGS E
5 WG L1A LK% F.
SPECIFICATIONS _
£ | Cemers Bogineering: Calorfoey ms TBS Laudy 13 LIT e T ANV
StractomlfCiil Caikine el catlan % 2ADECH SFERY? | M
Frocess Uil Specilcatva 10 HIANMY | RMARS | o
Frocess Equipment Disks Shects i OIMATY IO JLALGH Lg——r
Frapars Sammiry Lasd Anslysls 3G F=T00 .
[ Ml Egipenenst Dkl Sip b coblrns 13 UL L0A NG =
Fira Pratection Speciicullyny 3 A UG 1IALGY x
Fiping Ling Class Speclicalions 3 A LIGE 11AGS x
Conlrol Consale DelnisTaywut 5 EALGE 1A F..
Plysionl Terurily Speil et ai n PSEP = r 4
hopen Haktrey | Y ttr e ¢ e Armizal ¢
—— e e i PDCF PRELIMINARY SCHEDULE




g DESCRIIMTION DURATICN START FLI5A1
SYSTEMS ENGINEERING
¥alun Engincesing Procea amd Repan [ETT HDECYS
| Prajoct Detkm GolWoSldliBgeing. 1D Docand, -3 WKBEECH LSIANS
R | RAML/ PMECA DIARGY | SIS
EFF | Valnersblity Asceconend an mARRS | NUniw
Lin Safeiy Roviewr of Flaor Pinn n Farnes HLAT
PEAR Suppot I AT LA
Preliminary Tizsards Anslyds Suppert 1 SEIMAYSH | 2dMAYY
[TV Tt [ mm—pa—rY | r—— T GAUEY |
o Fhre A nalrada, Fice Harards Austyshs [TTRI] 1TEERS
25 | Precou Disclpling Bml.llhtl)ﬁip n I0ALGI 13EETS
Frdiniaery Dogigm Repan Complhele 11 HISEPY MEEPW

ENGINEERING DESIGN (TFTLE I

[T | 'l1| i

ALETASK HhNa’uﬂEﬁlmT TITLE 1[

.
F_J
x
r.
| jmm P potasend - TIoe NI 454 H10CTH 2TLRVEL Ay y———
SITE DESIGN
Sl Dierdpn 5k ALDCTHA 20NN .. _._J
PROCESS f DUILDING STRUCTURAL PACKAGE
Procens Bulbdics Sineciural Pazkage L L] AT UG .
l'ﬂﬂl:'[‘:ss BLLNING MECHAMICAL INTERMA LS
: Im:ulﬂﬂl;ﬂ!ﬂ-dl Padhaga =4 OCTH- IznR AT
TROCESS BUILDING ELECTHICAL
TEY [mm“ﬂmﬂhmm LL: ] THMCTY I3 JUMNGL . ..
PROCESE WILDING ARCHITECTLIRAL
|m !hm Eolhileg Archkwismi] Packapa [T} T 290N L - ..
PROCUREMENT PACKAGES
TN | Proceas Bulldng Precareovon| Phckagzse [T"] GHMCTH- 29 JUMNGL . .

[—— PR e T L
Fsfam Fiink mOCTH Frprm Pt

Bl gt amfreih Waich cab Aoy |

P L' 1 EREXTY

PDCF PRELIMINARY SCHEDULE

[ TTT




w

o F—- I

P DESCRIFTION pursTiON |  START FiNIsH ~loaloiloilmloiloioilloialoi]
ENGINEERING DESICHN I}
+ AE MANAGEMENT (TITLE D)
224 BINOVIE | MSEDP) [y
FACILTTY DESIGR
EDH | G anlechnbesi bvveptigation: Support 5 WORE ARNOVES r
E Prolmin ry Fhuiding Acakycls 15 OEMOVIRE U [—
¥l [Strucinral Engincering Brasis of Deslgn 3 IDECY | ZDECH | &
[FBE ™| 531z Devedopevind Decign 7] 19JANTS HAPRSS | i
TOW | Browest Frulily Gonernl A rrempisatnts 0 18 JaREA IMARSY |
| B |Bappon Faclily Gomeral A rvangesrats i IMJANG | GsaTRys | A
Pl | Communkoetan Systen Drawing [ ITMARYS 2AMARSS x
Fii: | Bumoug Sirvoumal Anskrsis 7] WAERSS | BAALGH A—
| [ [ Genersd Siruciuml Brgincering & Drawes 15 BTARRSY ZANIRLSS —
V= Ehcirkest Primacy aldbation Drawings » DAY BJULS a
| Eafequards & Sooarlly Syrstem Prasngs o P HSEHY 2p—
e | Pire Doiecien) Frobedion Drawings 5 PSALGYS TLALHE F
PROCESS DESIGN
¥R | Procent Flow Disprame FFIVE Fr] HDECT* T
FER | Fplog & Indromanisllon Dingrn, PATIV: [T [TAFNC I HEEr e A——
PRI | ity Load Liss 7] BUIAN OLFERS | A
PLT | Sclamdc Doty & Quab of Bxstoms & Companmat 15 ITMARYS | RAPRDY F
PR | Systems Destripln n JoULs HETH F. -
MECHAMICAL DESIGN _
i [P [ Whechand call Ietign By Thociem ] WDECSA* | I:DECH | X
PRE | Material Hanilling Dravrings 5 ZWECH 2IAND | AF
N | Equipmen) Lareiks 8§ L3JANE RS | B
P — p— =
e e Ll FDCF PRELIMINARY SCHEDULE




Appendix E

Cost Summary Reports

December 12, 1997
Ravision 0,



University of California
Fiuor Danial, Inc.

9

Lioc Alamns Natisua] Laharsetory

A-F/Partmering Gervices
P mel Title: PDCF Facilliy ROMTPC {Rey.002) Dale 124287
P act Mumber: FDCFPANTEX (S0485-510) Time: 401330 Al
CFDS - CPDS Summary Fom
‘'TEM DESCRIFTION SUBTGTAL TOTAL COST
™ ngineannp Dusgn,
1 " Prolamenney Dawign (Tt 1,
Fataty Dekigm oL
Frozms Casipn ek
kirchanesl Desgn ARCLE-=
Elncaneal (rdegnt 424000
Spaficymma TR
Eniaimd. I Meel oy 5,3 A8
122 Prebawsry Dasion Giel) ] 1 20623711
3 Ovrtas Cmaagn (Tsa 1),
S4e Dagn 1054 747
Freprndlysiiing Fnastent precage 1 X1
Pracest Bukding Mchanics kismsh Pacugr 2750700
Pioteid Buading EHecieal Mmtls Packege 151408
Piisoed, Babding Aut hiechotil gt
Procubemand Pastitag et Bk & SFE L) w477
Suppoil Faulmes Diesige EREL A r
Sytinma Sngreenng ERITY.
1123 Desn Ceamsn [tle B} | | 24 463,66
3.2 Engeveerng Duogn | L smend



http://14.896.639l

University of California
Fluor Daniel, Ing.,

=

Lus Alamar Natimmal Labhoratory

A-EParteering Sarvices
P act Tk PDCF Fadity ROMTFC {Reov.002) Date 121287
P1 st Wombar: FDCFPANTEY, (50435-510) Tme 10 1330.AM
CFDS - CFDS Summary Formn
|_ 'TEM DESCRIPTION SUBTOTAL  TOTALCOST |
{09 A1 Protarunary & Fal Dssgn | | 33 079 i)
1 gnwarmg Dengn,
122 Pramusary Dacign (T B,
WA Wa e gt [Tri 1} R ]
1122 Prabmmary Oeson T | | J413 A7)
1+ Dol Deppn (Tie W
AT Maompemant [Tioe i T80 437
L3235 Cunnil Dange (Tete 1 | 5 ge0 437]
112 Engineemng Cesipn | YT

! ifd ﬁh‘hﬁﬂﬂl

11 Pregect Mensgarant

1 Owwgn Pigyeed ftunapames)

Cvpanaabon

{

§

Rapans

106 & 2 Cipymn Manmpgoan

Pl L]

2500

J 111 ey Prgyect Mams gemend |

§ 40




University of California

Fluor Daniel, inc,

&

Las Alarnos Natopa] Labaratory
A-EPartnoring Services
F #cl Thie: PDCF Fasiity ROMTPG (Rew 00:2) Dale:  12412.97
F ecl Homber: POCFPANTEYX (B0435-510) Time: 10:12-30 AM
CPRD5 - CPDS Summany Fonm
N il
L ITEM DESCRIPTION SUBTOTAL TOTAL COSY
112 Puopec! Muangeman Rututed bh Coftocies n
Py il gt m it FRedatnd b Corstn chon, ¥ 0 T
31,2 Bregact bisnupumant Fretvied tn Ennciumsar, ] | 7504507
[ 1 Propecs Mananement 11 11,452 3
el Warigmreant 11 17, e 9
[ —C— 1
(98,8 Land & Land Righis.]
|
|'.I 302 Bulings & improvarmenls o Land!
Procilemnt
Frascusl mant
Porotiree sl X5 T
b 130 Procwwren | 3 T
73 Procuremem il 48 %53 Thiy
7 d Comrapipn
T S Prapaaian Packags
Saltr Praoralion Pachd e &1M1M
142 £ Progamtzm Pachaos |3 | &w.ﬂ
744 Fracss Facisy Petkage.
Proomit Facrhny Packaps AT
54 ¢ Piocass Fasiny Pactans ] | 76,147 404
14 F Bopmit Facdlns Packegi,
Smppn Facled Packege M ram
145 f Eaciltiee Bicks 1 1 34 Trida
114 Comtucten } Lt



http://76.147.483l

University of California

Fluor Danicl, Int.
s
Los Alamas National Laharatary
A-FiPartpering Servicss

P-+iacl Thie: PDCF Faciity ROMTPC {Rey 002) Cratar 424287
F scl Number, PDCFPANTES (50423-510) Timg 101230 AN
CFPDE - CFOS Summary Foitn

| ITEM DESCRIPTION SUBYOTAL TOTAL COST I

blE] &1 B b and Fl %68 w03 01|
04,88 D & et Liason, TaskiCh
1 ‘Engarsing Desgn,
1.4 Mpecaos {Tie 1A,
Loerrurecn Suppor (Tile B 8,565, B0
L1224 wapecoon (iive u | L _twee]
2.2 Semesenco Oven |y BT
%0 6 ud Linzon, Tt i choul HR T T
3.7 Conslruthian Manémm!
Congmahon
« 1 ComMpuchan Hﬂl'ﬁl‘l‘ﬁ'ﬂl [~ .
LAt e Wl Bt s il A ETRN B0 RO
L1 Comtnimonin hianig et & Wbsosisat ] 1 16 305 BOCY
14 Cnstwcoon. ] | 15,308 500]
o9 B ? Consnucton wagem et | L 8.30ham)|
|
{05.C._Conlinaencias
a1 ﬂes'En Phase GunﬁEmreﬁ“
11 Pingect Mananpamesi,
1 Dargn Froped Menapemant
Demgh Pt Contngency 1,758,214
1414 n Bt DR BT T | | 17583995
13 M piat, ]1 1754375




University of California

Fluor Daniel, Ing.

=

Lot Alarmos Nabivna Laboorsfoey

A-E/Partnering Services
F et Tle: PDCF Facility ROMTPC [Rev 002y Cats 24297
F ool Humbar. PODCFPANTEX [80495.511) Tima 301330 AM
CPDS - CPDS Swiwary Fom

L “TEM DESCRIPTION SUBTOTAL TOTAL COST
12 Enguniminiang Cisign,
11 Prmanacy Crogn (T §

ANE Wb gparmient (Titht [} 855 78R

Farakiy Deamgn 7,043

Process Dawgn 643,360

Macharucul Dragn 280,075

Ehrstncal Sinkign L3, BEN

Sparlecaucns A

Syuberms Engusesning 78 59T

L322 Purkemiary Lo (o I} ] | P |
23 Dot Cracgn [Tiie 1)

AFE Mgt (T ) 654 T4

o Congn 5. 26%

Pt atFaldng Stemel pao b 350X

Pzt Elusbiang bApc Aanns | Inasmaty Fuciage 1,428 i

Frocans Gusing Eincaical Ibemats Fackagy 2005

Prezgts Bodding Archsachual 144,24

Procussmpn Puckapes (inahout SIE Lt a2x7

Syppout PacAtan Deingm 165604

Sysiems Ergmennng w7

123 Eratad Becor, (Tt ] L & g 1A
|12 Emtirupe i Dew AN 7 a5




University of California

Fluar Daniel, Inc,

=

Los Alames National Laboratary
A-E/Portnering Servires

Dxe 23257

ri  Cl Tiie: PDGF Facidy ROMTPC [Rev002)
Tma 101230 AM

v ol Mumber: PDCFPANTEX mR0485-530)
CPOS « CPDE Summarny Form
"EM DESCRIFTION SUBTOTAL YOTAL COST I

g 1= 3 Frauaps Canimgencus ] & 4% 4en|
11 hyeot Mawgpamesd,
112 Progse] Mg s il Prashibad Lo Goh Shiwesaii
Eontnateon Fi Contngency EEL .
LL112 Proyect Mansgemant Halated to Costtrochon ] 1 3 413204
(L2 Propeet Matapermend | YT
= riagmemng Denige
dncpatmn [Trika Al
Titthi I S onfilireg ety [ tiuection Suppon) Y
124 min ha il 1 I© « 035 431}
LF! en 11 4 038
1 4 Canthesms
* 1 Construcikon Manapemundt 8 mgpeclon
Comptructhen. s ggwerupnt Lo gy 7,008,880
141 Conewoaun Management & hacechan I L 7 334 peof
148 Canamutnom G nngney
ConEmrchan Cannpancy 232261
I'I‘E WWMHW I I_ w
1 4 Conswrusion 11 (YA gah |
109 £ 2 Constwchan Phase Cantetgmnein 1 YT

Teal PEE GEI

Page







University of California

Fluor Daniel, fnc.
i

9

Los Alemos Matlenal Laboratory
A-E/Payitnering Services

* el Tie POCF Facliy ROMTPO (Rev 002) Dale 1249257
*r ¢t Numbar. PDCFPANTEX (80495.510) Tima 1012320 AM
CPDS - CPOS Summary Farm

"TEM DESCRIPTION SUBTOTAL TOTAL COST I

1 Mhaet Preyoct Costt

161 PupYithe 1 dckivites

Fiu Tila | Aownrtan & 600 008
P Titie | ActTins 2500000
Pue T | L ernomg (EASALIbanmng Shalf} 5 000 000
g Title | Conngency 2500000
HEPA Chincx Ik an T e 000
151 PreTa { kpsnrt=c 1 | M
153 Termg & Stuivp
Tty & Fratup LIELLE ]
Tesing & Statup Conmgeacy TN DG
T 153 Tonmns k Saammn | | B 03 5]
[ 5 tnhwt Propct Coana [ T
T 7 Pacsmupoming
4 Dmcamwirmsoat Coud
Dcomassimrng o5 it = ]
171 Decomuamanng Cost | | 0 B 664
2 Do suweng Canbegency
Dhwomusksaning Continge ey 0.208 B8
I1?2Dtmrlﬂmmm | I G?HE
L2 Decomsronag | el
} Aetquich & Cnaiopmasd JAAL]




University of California

Flugr Danizl, Ing.
S
Los Alamas Mationa) Lebaratory
A-F/Partnering Sarvicas
1 gecl Thie PDCF Faciny ROMTPG (Rev, 002} Dxe 1241287
| nect Number: FOCFPANTEX (80405510} Time 101330AM
CPDS - CFDS Summary Fom
| ITEM DESCRIPTION SUBTOTAL TOTAL COST
180 RAD
RAD A0, B 000
lhenrsc | 102 545
[u Aepsdmsh & Drariopmesd (REDS I 10 540
|n.¢.g Lot Py s Tkt ~J 1 28 a5 Baa]
13,5 Related innual Cosi]
z 1.8.1 FWIEQEEMIHE Ca
* § Qpersieong
" [hsarkhohc
Dpesraton e S 5053
L1860 Oparanons | sy
1 # Gomamns I'f sarmaesy

Lid &1 Eacer Opsratmp Coats 11 s_g_uug]




University ol andornina P...
Fluor Danisd, Inc,

=2
Loz Alarnas Nalional Laboratory
A-EiPartnering Services

Cosl - Project Dirsct Coat Sumnary

. Dete: 121247
rojec| This: FOGF Faciily ROMTFCG {Rev, 002} Thme: IkHHE34 M
‘mfect Number; FDCFPANTEY  (B0495-510)
e Wikoe Crescntpbion Cuaraty  Unlt e Labot Waiisy  Sguipinen Sebconaeet Idinos & Tolal Cant
Tawes

1.1 MarsZeEEn |

11,4 Dagign Project Managamenl |
T Chgamizslion J00VEAR 24,000 2070000 200,000
112 = ADITEMR 24 17 500 75,000 . 12,500
113 Plany FOITEAR 4000 80000 AB0.000
114 Fiatincas 3 HYEAR 2,000 40,000 480,000
18 Diraetions SO0VERR A.004 150,000 150,000
114 Comtifiition A DWEAR 4,000 300,000 500,000
1137 Fopart A EAR 7,500 595,000 375000
1114 Danign PM Canthagency AROYEAR 174375 1,750,375
M . ] TAMEAR 53250 3AILS00 TR 1750075 F685.875

11,2 Projec) Manmemont Retaled 1o Sonsiiucivm |
H{20 Priojsch andginrstnl Rkl bk Eanabction 100L5 T80T T 504887
P 1.27 s buchiot PM Condingmecy T00LS 3413204 24130

AZESTRAMATOR (TH}




University of  anforma Poys .
Fluar Danial, Inc.
>
Loz Alamas Mational Labaratory
A-Efarineving Services
Civgt - Project Cirect Cost Summarny
Dafs:  12.12:97
“‘tgect Titke: PCF Facity ROMTPC (Rev.00Z2) Time:  10;18:34 AM
reject Nurmber: POCFPANTEY  fR0L25- 590}
-othe Waloe Descripion Cuselity  Uett Mk Libor Bub Ity b Todal Cont
Tauss
20005 10.558_ 100 H.5EN, 10
IS0 AR50 75,000 1215040 18,853,573
1 2.2 Praliminary Cesigs (Fiin #), i
214 A Marwgemant {Tub ) 10n AN A4 042 20,753 84538 BER.TES 3008, 157
123 Fagity Drsigo B oo 12002 SOLAYE 28,008 90 227,043 10227
222 Process Deip 100 i I XL R P 18,481 51,357 00,300 2,086,271
224 Mischanicsl Daalgn 10qm 15075 1125050 813 b F 250,076 1,811,340
FEL Elactrizal Calgm dpgee 8,290 E Fink ) 1,185 11.078 144,080 Lot
12 BpcHECaion 100" b1 79,007 2940 13488 255100 BEE 1
10 2555 1,1254T 11,133 o248, 381 - LR-IaN: . LI
26 00 LA L R - FE T 60,574 FE LT I L TR 15 ) 105

122 Celadl Design {Tikth, |

sZ2 ESTIMATOR (T}




University of _firormia Poge 3
Fluor Danjel, Inc, ‘

=
Las Alamos Nabonal Labwratory
A-Effartnering Sexvives

Gom - Prejec) Direcl Gosl Summary

Dabe:  42-12-87
rigfect THie: FOCF Facilily ROMTPC (Rev.002) Tm=: 101834 AM
rofect Momber, FDCFPANTEX (804855207
sda Vahne Descripion Guanity Lt Harhouy Laber Mamls  Equpment  Subcowest um::: Tota} Gogt
ray ME Munagamunt (Tt By 1 o O AR SA1100 .70 127,305 a7 A0 T4T
3z San Dvalgn 100 pLEd 0 S rar a5 35,260 13505
33 PocesEruiging Sucheal pachagh 100 17,18 1232097 &5 S80S - o8- k| 1,678,558
EE-F ) Piiwix 33 B oaliing Mechanical intemale Fackags 1o Lok b 000,137 M 111,905 1,408,330 A.176,MD
a5 Frocaan Bisbding Elacines intamaly Packages 1 oo 20400 LELLAL ] +8.200 6,0 103,20 1,007 440
EE-] .} Pyt B bioeny A hisciucl 50 ik EA L) L2l Ebe 2584 12468 144,234 TR R
37 Procancneal Pachings {Bre Woeid SFE L] 1 04 4710 Ja b 2358 LEE &3 o213
H=). | Sappar FacimT Dergn LI LT LALLE T M 189,560 A2, G
3R Gystoma Enginising 100" e TAALED 20,50 1,798 X7 FATER

56 Qo Fuinhityl) HSMML RER:. 2,%88317 LA LIAL]] BT NE
rag Compruchon Suppoet [Tey By T 005 1,50F,048 00 MY TR 24,720 2,863,118 2,563 80
24T Teln M Contnpessy (Conainechan Sepport) 100U 400848 4,038,428

2 EETRIATOR (TM) - —_—




Umversiey 0.  asforina Pea-
Fluor Danlsl, Inc. '

9

Lot Alamos Notienal Lobora bory

A-E'Portmeting Services
Cost - Projec] Direc] Cosl Summary
Dale:  12-1z47
irajack THie; PRCF Faclty ROMTFC {Rev.D0Z) Time:  10:18:34 AM
oot Mumber: PRCFRANTEX  (B(495-510)
inde iale Dasceipion Cooanbdy  Uhad Harkioutic Lubor Mutsrahy  Equloorwnd  Subcortect  Indwectid Total Cott
Taxes
[WenCodo 01 01.POCT 32 d pecken (e, ] 20015 1503% 4536 180,731 WOTI0  B050 12,008,788
ANED 2952200 A, 54 5TB .71 5O0IH 193 LAIOE 54,004 WD
100 Pty mmt 1 0005 o, 000 11.847.708 dB3% Tah
(BlokCon 0001 POC3 190 Proosenant o] voous 3708000 e 40,259 788
1 00LS 30,706,000 11847, 708 48,363,706
I 4.9 Consirugiien Manegomont & kispeakon, i
Mo Conabucson Mansgaemani & lnapechon ¥ DS 10300, G 18,38, 800
111 Crommiruction g nm et Ciomn ganey 1 pllrs T35, 7330, B0
3 00,8 2647 TEN SHRNT T
i.4:2 Sl Froparsiion Package, |
29 s Frapmiston Feckags 100418 25,506 1,252,845 1.870.000 258,000 0,00 1,87 483 LRLLR ")

32 ESTIMATOR (TH)




Umiversity ot iniorna

Fiuor Danied, Inc.

&

Loz Alamos Matonal Lateara by
A-E/Parmaring Services

Coal - Prelect Direct Coal Sumrnary

‘roject Thie: PDCF Fackly ROMTPC (Rev.002)
rojact Number: PDCFPANTEX  [BO4DS-510)

Fs

fm

Doty: 121267
Tima: 11834 AM

otk Vilue DescAplion Cuaridy it P eomhs Labor 1 Equp Subeorieact ndwacs & Toal Cosl
Tamx

1000 25,000 1208 645 1AT0.000 :EEROG 2080000 1,477 b CRETR: "
1000 sTAN WA MM LRSTA  LBOLEDD  YR5TNFA 76,147,083
1 00LAS BETAM LI ITAMT T A00 2083574 T.A04,800 15,5Mm,13 T, 147 463

145 Suppart Facililla: Fackags, |

4ED Swppor Fuolfes Pocksgs 1.00Ur% T2 ) BAHLATE  1RAIEIAG TImaaT 10,268 500 w41 N
1 0005 BNETE  BMMATE I EIESID Famr 10,368,580 6,771 .
1 0ovLss 70,732,551 PE 1228

ioode 0101 POC_146 Coustaction Contmeney ——— B T oouss 70232251 %2927
ADUE LS MO0MEN  Saomd LEMB11 STME0 13S0 M 24, 224

1§ hor Projact Cooks, |

5.4 Fro-THio | Ahites, )

+Z ESTIMATOR [TM)




Uiversity ou  anfotina s &
Fluor Daniel, Inc,

&

Lot Alames Mational Laboratory
A-E/Fartnering Services

Coal - Projec! Mirecl Cosl Summary

Oate:  12-12-87
raject TR PDCF Facllly ROMTPC {Rev. 00T} Time: 1001834 AM
'pjact Number: PDCFPANTEX [BO495-510)
ode Valus Dascription Clupntly Lo Rlwrheurs Labor Walwwzke  Etmipresl  Subsorwacd  kdhrack k Toml Ceat

Taxhi
510 Fre-Titin | Ak 000,000 5,000.C00
a1 Fre Title | Arihebas 2,500,000 & 500,000
212 Puy Tula  Licansing LSAPAssamting S £,000,000 £,000,000
51 Fra Tl | Comitngesny 2,500,000 ' 2,500,000
14 R, Dhomvrmen nila tion 1 SS 1. 000 AR
[WeuhCode i 0 PGS 1 6 FreTribe L hcknlos. ! 15, Ol 000 119000 TLIP000
1.5,2 Tesling & Startup, [ ’
L3-1:3 Tasbng & Elphep 1 DOLAE L .m0, 00% 4540 480 B4, 4810
L T3] Testing & Stafiwp Comingoney 1 00 I 255E5 D00 2,098,598 Y3208
2000 ar S2a4i,200 0,505,708 H0.5M G0
arn LEEEER. Fih L. 1,196,000 1R854, 4l




mejact T PDCF Faclky ROMTPC (Rav.002)
reject Mumber: POGFPANTENY, {80495-510)

UtnverSuy 00 2af0hi.w
Fluor Daniel, Inc.

>
Lux Alamos MaHomal Laborabiory
A-EPartmeying Services

Cost - Piajsecl Direct Cegl Summary

121297
101634 Afa

xoce Vale [Chazcripltnn Tusnely 1INy Wanhqguts Laber Matsuals  Eoulpmant  Subcomteact Inedimachs & Total Cout
Totth
4aa P bons [ Ry ErFs ] 306 06 T | AT B0l a0 50,086 =303 16,801, 128 TIN5 05
43MB0  WRMO0T  I0BAT  BSA0E  ZAI0N  I000NIZ 227 815,085
WoreCodu bl 02 PDEZ 14 uﬁm: ! AMELH  MEain? IS 54088 2400063 6000128 £17.415,053
1.7_Crwwomissioning,, |
1.7.1_Deeamiszioning Cant {
1o Cacomissioning Cout 1 0wrs 1 3 154,087 B 5y ped B3 [ igfrak ) [T FLi] 20,5063, DA
t00Us WA LAY DSz MILBM B1IN et 20,062,688
|.7.2 Decomialoning Cominganty _I
730 A TR ra—— 1 ks [+ J- T 118,250 4,200,818 171,733 X12.85% 408,203 2% G0
(WotkCode 01 LPOES. 172 Ducomersema Cobmaney o ] oovs o6 Laeme  dnmann o pams zemas a298,050
o0 104 %7 4 573,424 12813001 IELATD 1,505, T8 [:Y K] 082 a8
1.8_Remsoich & Development (RAD) ]
180 &0 1
200 RAD 100U/ 00, S T 39,500

sZESTRATOR (TR




University 0. anfornia
Fluor Danidel, Int.

&
Los Alamos Mational Labomratory
A-EfFaritnering Eervices
Caxst - Projec] Carec] Cosl Summary

“roject Tlla POCF Facikty ROMTPC {Rey 002)
ropect Huntber PDCFRANTEY. (90495510}

Pﬂ'ﬂ n o

Dale 121287
T 101334 AM

ode Value Dascripion Cuanhdy  Lind Mot Laber ¥l

En Sk it Tola! Cag
Tams
oY T “ 1 DS Hid S OO0 154 540 DO
1 0SS 104 549 000 34 S B
D1EREES  SITTI4102 255 D17 OG6 5A3TH7 IBAT A 132 AN ABQ IRITRITE 5

2 EST




Lmiversity o
Fluor Daniel, Ing,

9
Los Alamas Nabiomad Laboratory
A-EfParinering Services

‘rejacl Thie: PDCF Faciily ROMTRC. {Rev.002)
sroject Number: PDGFEANTEX {B0455-510)

anforma

Cosl - Profect Direct Cosl Summary

Date:  1Z-12-97
Tme: 1071527 AM

e valos Description L Mamhours Labor Mstewale  Eqipmeod  Subcosfract ndirechs & Tokl Cotl
Ty

1.1.1 Dl ant

1111 Cigamizelion

ol Ovgankzanon 3 oovEAR 4000 3040000 2 piam00
PognCoda D10 PEDL 1111 Cupmmanien e e i) SOVEAR 4000 Z0WN 2010.000
1412 Slafis I

A oy 200vEAR 780 21,500 8000 12500
WormCose M G0FCOd 11128000 ] 3 DIVEAR 60 1,500 ®000 12500

A 103 Phnl_;_

Al Plamx JDVEAR G000 ANL000 450,000
ohCodeUYODPCDY 1113 Pl ] 3 ANEAR 00 am0 000 80,000
I.5.1.4 Flnances

ALE Finmncos 1 0WEAR 8000 a8 000 80000

[ WeACoda 01 COPEEH. 1 11d Foances | 3 DOVEAR 8000 i 000 400 000




University o.  aliforma
Fluor Danial, Inc.

9
Loz Alamnos National Lahoratory
A-E/Partnaring Services

Cost - Projec] Direct Casl Summary

121297
roject Titte: PDCF Fachiy ROMTRC [Fev 002y 101527 AM
roject Hurnbar; POCFPANTEY (B0455-510)
oda Valus Deascripd|on Quarlity bt W phours Latod Muemala  Bquipmes  Sglworbno oty & Totwl Coxt

T

@ Crecteny TP EAR 2,000 190,000 180,000
AobCode Ol DOPC0H 1§ 1% Diechons i A DFrEAAL 1000 130,000 150,000
t 1.1 Cuordinadion ]

B [ —— 1NEAR 20000 00 000 300,000
Wi (1 DOPCTM 1118 Civbidiuein I IERR 1,000 300,000 300,000
11.1.7 Reporic |

e Papirts 1 UHEAR T.300 35000 15000
HokGore 01 0O PED_{ 117 Repos | e TS0 atew pom—
11.1.8_Design P4 Coniingency ]

i Ovpanizahon 4 DOVEAR #0500 04,500
s Stolly A DOYEAR 0.5 50525
g Plam: 3 DOYEAR 248,000 Ham0
L] Firesncas A DWEMT 278,000 1,000

2ZESTIMATOR (TM)




University ol .liforma Pa,- 3
Fluor Daniel, Ing,
Lox Alamaes Mabmol Labotatory
A-E/Partnering Services
Cosl - Projec! Mracl Cosl Sumeany
Oate: 121297
rojoct Tl PDCF Frolity ROMTPC {Rev.DO0) Thve! 1003527 AM
rgec! Humber, FOGFPANTEX (804355109
ode Yatue Cescripfion CQuanity  Umd Mashown Labor Himenain Enuipment  Subermie Indetirts & TeAs Coal
Taxgy
v Cinnclions 3 00YEAR ‘ AF.500 LA e
Az Comnnabon Y DOVEAR 135,000 135,000
0 Rt 2 OOYEAR T, 75 8,750
1 OEAR 1788373 1,708,373
HoikCoua 01 TLPOGY 1 11 Dwalgn Eruject blanag _ R 41 00vGAR B350 2402800 72,000 178878 SadsaTs
1.1.2 ME .lh'l‘lilllﬂl‘l‘l Ralatad o Consiruclion I
1.1.2.0 Prajeci Ma Rekated (o Gonsciin !
0144 Procnty Focikdy Packsph + LIS 358143 2,62 14
o1 Procihrms 1 DOLS &13a 360 1154180
EAaE Sits Yeoak Parkagy 1 DOLIS 54,881 351,00
1 LS 1,840,093 1,549,601
200002 150007 1504 057

L1 Conswaoion PM Conting sy

2 EEFihA F







University 0. anfornia _ Pese -
Fluor Danied, Inc.
Los Alamvas Mabonal Labera by
A-EfParinering Services

Cugst - Projecd Direcl Coat Swnmeany
Dake:  12-32-57
raject Tite: POCF Faciiy ROMIPC (Rev.002) Time  10:15:97 Al
Troject Humbse: POICFPANTEXY (BOAS5.510)

Todk Valse Pazeriphion Cuentdy  Lipa Mpsherurn Labor Materals  Eguipment Subeomisct Indirach & Tetal Catl
Tano
T4 Procens Pty Fackage 1 DU 1.588,134 158814
Qi ] Procuramet 1S SEATY AT
Frag Suly Wech Puckage 1 003 153,257 158,257
1 0L 97302 ot
A4 Do LR iR ] FA13, 200
X Y. ¥ \E,0an 160 10,008, 100
1.2.2 Prafiminary Sesign (Tile . |
1.2.2.1 AE Management {Thlo b ]
O AE Tusk Mumngemest T DO 15,600 T304, 048 700 1,300 A, 2
El Task Aulruinistrabgn 1 DOLSE 11,825 4T 5913 20804 TA.00
E15 Tachnewl PracwsaRwnrws + DOLE 2140 184,431 10 3,780 1w 81
Ex Flrennea kipnagemen ' DOLE ] 1 ) 1] =5 ] mr
£K MM Ca Condinabon Musagarment L 3850 486,504 1625 6344 dng. 507

52 EETIMATOR (TH)




U.-HEI‘E..., i N ..-.J:Dn.... P -
Fluor Danidel, [Ac. '

=

Los Alamos Matianal Laboratoey
A-E/Partnering Services

Coal - Profecl Divect Coal Summarny

Dake:  12-12-07

rojec] Tille: POGE Faciity ROMTPG MRew 002) Time: 1005527 A
rajer] Mumber: PDCFPANTEX (S04B5-510)

ode Value Deseription Cuarhly  Uont flpohzurs Lo Wpmnols  Equpman  Seboosmeo ik Tetal Son

Timea

EM ProBohmaine Mok AGe it 100U/ o 240 oo 015 2145 b PaATA
EX5 Fquiraments & Slandards 1L 1,500 [Lr- -] i 1800 185193
Em Ly et Mtama gy st 10008 278 At 40 1350 4780 257,831
E4S Chrtad Dupigm Wetumanle Fot Tl N Baseling 1 00O0OC ] L1 3] 180 T w1
o Ayepfloabaiu - Doalgn Conbngancy WT Lavel & 1 00l BEE TAE 595,16
Warkods £ 00 PCDM 1 221 AE Managemand Mits) N 425451 3.5% 080 20,75 f4.5an S55780 3,588 157
223 Fockly Dasign )

oS B Daveiopmend Ouslon 7 g 1,709 11, 40m [.E-] azee1 157 15%
aid Frocans Fuckty Ganarl Aranpemets 31 iRV RATH 1, i3 23 axm RFLTT
s Buppe Fucisly Ganarsl Asmng senanis 14 O0DAG il LoX k] 20 L Lor] a1 ARy
p o Etecimqn] Prmary Obsinbaiiom Crovwangs TG 1M i R a5 2044 Fir Xy r)
T Coxrmmmunic lllon Siyelum Oomwmgd 3 ONEG 184 1733 o h14] 121w
00 Fm Daatnction | Frobeciian Diesmgs o0 1] LR-2) L 158 1.7 %0
fre] Fateguandy b Facobly Bl Crmnngs 12 (OCANG: FLL 83,140 Ei2 1,344 80,088

ITESTIMATOR (ThD)




‘rojact Tile PDCF Faclity ROMTPC Ry 002}
rejecl umber FOCFPANTEX {BO4B5.510)

University 0. .alifornia
Fluor Daniel, Inc.

&
Loz Alamns Matdmal Laboratery
A-EfPartnering Servires

Coat - Project Diract Coat Summany

Fage 8

Oate: 121287
Tlme: 1001527 AN

sode Valoe Deschiplion Climndty Ui Wty L Mawesls  Eqepmen  Subcorpgt  edwects b Tomd Cont
Txrsa
o0 Gaplechmic nvigEion Segpai 10045 17 1L o e 18,207
[ Bkl SAnciwri Anahepls 1 DEHLAS 2180 170 145 prke ] 1%
7113 Ganamgl Eprpouc | Engievaehing £ Diicags S8 DOIAME 1,030 138,12 BBS 13m 18 054
Din Bl Engirssing Dealgn Buste Docoment 1 00000 169 1188 0 260 1,505
8 Prokeminzry SeidnplCakonty & Analyms 1 {0 1,240 onez CH) %470 1,3
xXx Applirabons - Doslgn Contingaticy WIS Lol 4 1 GO Zztpaa Frif ]
12003 FHLATE w0t &5 058 227,043 LI
12,23 Procoss Dasige |
oy 5 Cakd £ Equly 100008 Pl A5 213 min 073
RO7 Process Figer Dagrpms PPD BT QGG &.08 52814 1S 10,85 268441
A Pyring & Ingtrarientahon Dlagtam, PENYS 3T (WG 1037 TS LY AN hE, 113
R15 Uty Leesd Lists 4 000WE 4 LY a00 1450 B0
R Syattme Tasign Dectipl can a7 poEA UL ] o0, 10 LF- ] 10,683 FIPE ]

i2 ESTIVATOR TTH




University 0. injornia
Fiuor Danied, Inc.

=

Los Alamnps Nationel Labaratory
A-E/Parinering Services

Cusl + Project Diecl Cosl Summany

rafect Til FOCF Faciity ROMTPC (Rev.002)
roject Hurnber: PDCFPANTEY, (80495510

Fe,. i

Dale:  12-12.87
Tima: 101527 AM

o Yalue Dracription Cumity  Wng Hashouin Labia haimish Equpnoit & Tkl Gogd
Tt

T nobr 03368 Lot
g 2,135,144 15,451 51,357 £a100 04,50

1 2:2.4 Mechanicsl Ousign |
] Winchanicw Checigm Bamit Desumamnt T oo0og 160 10384 a N 12,764
LFT3 Whatarial Handing Dravwnge 3 DoenA; % Framh L] 83 20007
5] Equigarennd Loyguty ¥ DOCIW A .00 a0 58 1,43 Br.3n
e HYAG Fom DNxvingd A Wna 2890 16,020 13 8% 18812
Ry MteaLamnacrirg HYAT At as 1 foleT i AF414 Er ) 1140 LY
R H¥ K Flove amd Conlec Craswnnge 5 ¢ob T5m 551,750 3,700 A28 85,605
FAR Frping Criraang s - WRekilrEarace & A4 GODAWD hBes aarEm 2,433 A 3 5T4
R3F Pigmg Drmmangs Fis Prorshons 1 GODAYG i S0 33 113 5.¥58
Ihéi Enuipman Lint 1 00LIST T30 50,150 »s 178 51,573
00 Apphoabons . Dosigm Conlatgotay WES Les! d 1 boLss 50075 W7




University ou  Alifornia Pag. b
Fluor Danied, inc, '

9
Loz Alamas Natoal Laboratory
A-EfPartneting Servicas

Cost - Profoct Direct Cost Sunmmary

Date:  t2-12.97
rajec] Tithe: PDCF Facity ROMTPL (Rev 002) Time: 10527 AM
‘rajec] Momber PDCFRANTEX, (80495-510}
wode Value Daexcription Curanlity  nad Wanhoyrs Labor Mdapah Eowipmant  Sub el ndhreti & Tolad Crnt

ey

_ h 15,875 1125858 3 7.8 50,074 151100

1:7.2.5 Eleowionl Design |
‘AT Btoctfonl Sioghe Ling A {eICTVWTE L] 1388 w20 1,470 =41
FB0 Sectmeal Loxd Lt 1 MOSFED 0 ™A o0 oD w77
i D5 Dl pment & 0EPEC M0 51182 aro 1,006 iy
'R0 + S Droadivg e H1 0OCHWWE 700 54,187 350 -3 [ 1% nr]
s MES Derslopmont 5 00SPEC S00 38,818 270 Bas |A
'RBS0S HPE Dravings 0 0003 540 o, 7ed i ] 1LY Erd 1)
500 Fisn DlectizwProinction - Electiica) Drvgs 3 CODWG k2 H.7m S &7 244K
P35 Gincileal Cullmw Tpacy 1 0sPeC 224 fod 20 11m 2 105,014
WK Applicalions - Deslgn fommpanoy WES Ladat 100U 14%,990 144,500
5200 s ERLL] 11.078 14900 20,000

SZEETIMATOR [TH)




Universny o anformia Fup -
Fluar Darniel, Inc.

>
Loz Alammos Mational Labaabary

A-Efarmeting Sarvicex

Corst - Project Direet Ceal Summary

Oale:  12-12.97
oject THie: PDCF Faclity ROMTPC (Rev,002) Time: 10:15:27 AM
rojuct lumber: PDCFPANTEY, ({B0405.510)
~ode Value Daecription Cwretty Uit Wamshetirt Labot Hlabriod Eyupment  Suboovtact  bdicis & Tolat Cosl

T
Lo PR &1 pon et Tl e Spacilc Lons 1 DOSPED Fe i 0.1 T =2 Pl
W10 Frocess Equamrst Cutten s S atend 43 DOSPEL 1400 LLEAF L= ) 105 101455
1] Prping Lany Claes Spasdiertiont TOOSPET M 248 i) nt 4,803
Fig Fiot pecs Erpuiprrioad Daly Shests 471 H0EA A op.0e5 1,884 584 ' BT
Pl EAruchaoliCd Ovfing Specdicaloay L3 po 1600 e 579 8,04
R Fira Frolashon Clins Spclicatons FOESPEC L] aava a0 70 2408
S Fhyalcsl Sacwnty Culns Spsdbestans 1 M0SPED ity 20,254 & 140 FLELT]
P Panp s Summary Losd Ancleyls T GSRED a0 TR T3 &0 275
TP Goatred Tgnaghe Detalalmamd LY e 240 nER 20 1430 08
Srdg Garcral Eegincaring CaienPrpaie UPS Loads AWEPEC o) 50,744 A 1.9 [ 10
10LE FoLR) > 1
[ -1} 00T 340 13068 55, T8 80, 10

CZEETIMATIR {TH)




Universny o1 amifonna P 1
Finor Daniel, Inc.
Loz Alamos Fatimal Laboatory
A-E/Portnesing Eervices
Cazl - Projest Direcl Cost Summary
Dete: 121297
ropeci THs: POCF Facilty ROMTPE {Rey. 002) Tima: 1001527 AM
‘roject Humber; FOCFFANTEK (B0425-310)
‘o Vol Dscsipiton Crsenblty  WUen Hanie e Lt hintannie Equpmant  Subeontucd Inclvmcts & Tokal Coa)
Takes
C#5 Tiprrial Hydey 100U B70,000 B0 000
) rinesabilly ARSAAE M 1 0GE~ 0 2376 20 0,010 .
P wahet Brpmesering Frocess ang Ropod 1 S (A1) b 1L Eo pd ) #5188
FO Porojact Danlgm GlukdwiSidnMaquls. I Ciatennd 1 0o S040 EE ] 16 5% 178018
R FLAN T ERAECA 1 D0 Z o0 188,00 ) 1,800 181,400
15 Htavtace Cramined Doowm rstsDarwige 1 D0 224% 10,068 L1 3R 104,109
e} CB Fal P Anasdysis, Flre Hatwhls Anghesb 1 SFET FL 20,254 120 LF . Tk
it Proos: Dkatiplined Dt |grt Bk Des 1 00US 1% L) [ 210 8B50
nar Ll SuTeky Bl of Froos Biwn 1 oA m 5TH i 140 e
30 Py Do g Foapon 1 Do 305 FETRAL] 1.5 378 204,400
AX; PEAR Sippod. 1 Doc 101 ireaa B0 1,135,550 1,118,048
nag Pighrury Haxusds dm ity Suppart 1 DoC 2400 Han 1200 264 Sal AT
K Apphoaties - Dealgn Coantingaacy WIS Lavat £ 1 Gt TOEEIT 700817
34 665 1428547 .1 Pl b ] Tad s -l,zﬂ.;;l‘







Project TiRe: PDMGF Facilty ROMTPG {Rev, 002
Nroject Humbar: FDCFPANTEX (B0405-510)

L.sere._,c _ifo. .
Fluor Baniel, inc.

&
Los Alamos Matinral Laborsbocy

A-EfParineripng Services

Cost - Project Diragd Cosl Sucmary

Date: 12-12-97
Time: WIS5:27 AM

“ode Vakie Descriplon Cutmbty Lt Wianhouey Labeor Histewln Gomprean  Swbcosrac ndrcts & Towl Cedl
Tams

157480 LR B HE,374 574,090 208,007 18,480, 705
[1.2.3 Datadl Dasign (Tile 1D, i
(120 A% Manspamars CTik U I
| A0S AJH Task Managonvent - Tds B Yrar & 1 o o5 Tia23b 5013 470 T5@, 76T
[l Topk Admdslgiatiom Taly O Vear 3 1 ILE nax o178 a2 200 e
1ZIAEAG Toc sl Price et T 87 o 100U LE el T80 7500 EPE LA
(IAEN Financs banegemend Tide N Yesr 2 10008 550 o742 1o e wmr
ITIAER Ik e miC el e bl Thily fl Vaur 3 10005 153 08,513 1,435 & PR LIEA -
TIRMESD Porl " Tribe N ¥oour 2 1 oL B 220,60 1,883 e 20263
PR Ppgmuirarepniy & Sinmdurds Tito N oar 2 1 S oo 85,426 ] 1228 aram
1 22READ Englotvumg Chpnge Conbods Tils B ey 7 100US 1200 12321 B0 2, 100 [hx i}
| ZIMEAG il e Doy s o Ecerite for HEK ¥ DOOEC A%0 LT 3,400 11,000 BTN
[2AEDE A Tl e g oo ~ Tt A Y 1 o0 10025 ™ B2 171,544 750,787

52 ESTHATOR (TM)




Universny 0.  anfofina F. 1
Fluor Daniel, Inc,

9
Loz Alamos National Laboratoey
A- ErPartnering Servires

Cost - Project Direct Cost Summary

Date: 121287
ojact Tife: PRICE Facikty ROMTPO [Riev.(02) Tive: 104527 AW
Iropecl Kamber: PFDCFPANTEN (20495-510)
sode Volue Destption Cuwnbly L MRATU Latwer Mylshals  Equphmost  Ssboonttat  ndvects & Todal Conl

T

INE1ID Tash Adonindstritcn - Tatm B Ve 1 1005 1 hed TE T 5813 il 1] frr k..
E1S Tachnicat ProcascFimvaas - T H vew 1 100US 1520 .18 1T LRT5) At1,088
MEX Fhranem Mosti gertinat] < T | Vi 4 1000 B 2712 180 L] 8,227
TAEXE IndgrilkmuCoohd mal o Masgom sat - Ve 1 1S 3750 334, 05 1,075 BE 3300
EAMED IFearho roncen 2 W ek e ey - THDw () e 4 1 DS LA%0 AN L% 7503 0 oA
2nEM Fipd Inginenhity & Standamls « Taba ) voar 1 1005 400 .48 TH L kP
20540 Engieana Changs Controlt - Tlia i vem 100L% 2EM 5078 1,73 %013 004,
o Mpplcriions . Denlgn Contmgeney WES Leval d 1 00L5 TR 4,40
WorkCods 1 0RPCDA 1731 AEMwspemort b} 460 SAIGEE 15230 127,908 B84.710 A0n147
1232 Sile Daaign |

b1 T Dhsiah Bty Dt o + DI00E =00 0E11 50 s o
10 Bl 1 Ml & Pt il A7 OOCHG -1 FEL-%] 14 LR ] 11,19 MIE0L
F -2 L3 St Pt e v Dt e Pl e ] 2050 0430 1525 4508 107 TN
R Faconiy Fancs & Sacary Lighmg Drrsmgs 11 bolrva 1130 TH, 404 2.1 THM LLR:T1]

JZESTRAATOR (TH)




roject Tile: POGF Faclity ROMTPC (Rev.D02)
'rofact Numbar: FOCFPANTEX (BO495S10)

Umversity 0. anforma
Fluor baniel, Inc.

>
Lot Alarivez Nationa] Laboratory

A-E/Partnering Sexrvices

Cropt - Project Direct Cost Sunnaty

FH F

-

Oale.  12-12-57
Tione: 101527 AM

Jode Valoa Oescriplion Cusably Ui hixnhoovs Lt Wsiedals  Equipmanl Subconinct  ledeescts A Tiotwl Coat
Tk}
2328 Fingl ke Wtk 9 OHWG 2480 Tt 1290 a3 1m0, 781}
5% Eonsbitn Fiachits 3 0aEnMG 30 21872 150 (T3 35
530 Crebankech G Sperc 1 OH S - 41003 290 0 5,163
z3%5 e & Ywwhouss Deldmgs 100L5 o0 1387 a“ 1 78507
rEa) Shep FubdSappodt Focdy - Lol 100rs 1] TMT ] 140 THT
ETEY Larychomnrs & Bttt Ao, Ervry Conral 100U o raa # g ra
ot Apphicatlomp - Denkgn Costingenay WES Lavet 4 1 0ous 255,208 h200
WAEE 108100 73Tr AT 254,208 1,250,018
1223 ProcassBulding Sinsctwel peckags ]
73005 bl Caign Basks Document 1 00p0c 50 2888 0 s 3857
=0 Bhig Twctrnd Analpsly 1 000G 2120 15Tem 1,000 ELE I 162,780
5 Biog Sl Drivwil e Sctin STl B OO n.780 92159 42360 15305 o4t 50
= Sarnmiz Dasagn & Guahs ol Syshems 2 Companent L paLss B840 275,451 2620 1470 430,541

STESTIMATOR [Th)




'roject THle: POCF Faclty ROMTPC (Rer 002)
‘rojec) Number: PDCFPANTEX (30495-510)

Universny 0y anforra
Fluor Dantel, Inc.

9

Loz Alamos Natitmal Laboratory
A-EfParmering Services

Cost - Project Direct Cosl Summary

Oiavter
Tima:

Poor 1

131297
1001527 AM

I-n;ln Value

ﬂem bty Uit Wanhomrs F 1 it T el Trubetrbiiecl, Inderpite B Tott Cosl
Ty

RIS Dustuind Siruschura] Spo (e BOISPES 00 w033 150 ﬁﬁ 3,
P Aupplerstions - Doe thpn Contingancy VWi Laval 4 100015 Bs0an w03
17w 1253EM B30 SOLEP 00 197255

1.2.9.4 Process Bulding Meehwnizal lntemals Packsga |
243 NieChmh Aol| Crestigeh 83118 Chociamdail R 580 &3 508 80 1.09% q4.9Y
™0 + e Hemaing 105 000WWa 12154 LB ars .3m LI
A it ot =31 Ry 315 000G 0,210 1A 10185 25 Bl 1424 410
A HVAz o8 00D 24040 1.7 1200 7,000 1,808 on
b o YA Dokt B st Do istmend 1 00008 ko] 20,360 17 f ) S
P <] HYAG Fley CHugeam 25 DOLS 1280 B3 B13 T ] 2,205 96 Tda
SA Fits Dorteetia niFrotachen's e ma T ooiMvG 1,560 106,681 L] 2,580 19272
Bt Ol el Wit 0l 45 et B Bt 5 DOEPET 3887 1.7 1005 a.820 S0
001 Appticisons - Dl Comimgenty WES Lovel 4 1 DOL/S 1,428,220 1428.220




University ol  lirormua

Pian ”"=
Fluor Danilel, Inc.
Lot Alamos Matinnal Lahoratory
A-E/Pprinering Services
Cost - Project Direct Cosl Sumary
12=12-97
rofect Tile: PDCF Facildy ROMTPC {Rev002) 104527 AN
roject Number: FOCFFANTEX ({B0495-510)
ke WAk Dezeripion Duankty Ul hiundnara Lubsor Mutepnls  Eovprem Soheowmdl  Indimci A Tutasl Cirnk
Tarts

. B3, 587 A 506, 73T 1,969 11,095 1,408,020 %3 E ]
1 3,36 Process Building Elscrical intamsls FPac |
ED5 Itz it Dminga Baisht Dotutvdent 1 00000 20 17,698 120 £ 16,384
E19 Einctncas Solaguatds B Sacunty Sysieres o DD LFu] B.4z2a il b1} 'Rt
Hi% Eizctucsl Singla Lne £ ODWG agd 20045 FEL] B0 . =1
JEDD Pirvet PLin 18 GO 1,500 13308 k) 2,600 14 8075
£ DS Pachaps B0 HODG 7200 506,212 1,000 12,800 [Fr LT
- ¥ Comirdl Consule 14 hDiveid 150 130, 181 = 1] 3,18 1M
HEZF HFG Package |3 ey ] i 5. 7m 60 1.0 2,450
bl Y] LS Danign & 000w 70 50,75 30 1,380 B3 370
Ligitining Flos - lnberior £ 0T 0 S4.714 30 1,08 59,089
3 Dhitptwdartyy f:kaens - Ik nitd A DO G anl 5478 o] B0 156
o L mAneneg Piohacicn Fimnh I NG o hLikE 120 L 11,000

:ZESTIMATOR (TM)




LDinversay ¢ aifolua
Fiuor Daniel, Inc.

>
Loz Alameos Natomwni Lahoratery

A-EfParinering Parvioas

Cogl - Project Dinect Coat Summary

Date:  12-12-87
Project Tk: FOCF Fachiy ROMTRG (Rev.002) Time: 101527 AM
Projact Mumbar: POCFPANTEX (80495-510)
Code Value Descrpion Cuselly Ul Mt Latre Matpdsh  Equipmanl  Subromied] m-fr-:l ] Tepl ol
| ]

T2E4D Elwmrdary Cisgram 2 O o) 17,854 130 L rai 18,389
12543 e inns - Btaciinl Delnia 2 Dl 0 18 348 120 LFy ] 16,83
rIzEo Lisad List & Sisnunary Ansbesls 8 00O 120 53587 - 1,260 =, 187
reTs 14 € Dasign Blwsis Docwnent 1 0D ™ 20,180 130 " | M5
(2560 Comptat Syslamy ey 4 DECWE 730 41,388 M 1,260 59,008
raem Elrcical Spociiaticng 32 POOOC 880 280,002 LEZD LRF 208, B2
K Appecrtions - Dasign Contagency WES L 4 1 005 263,303 a0 383

0400  1.084.133 10,200 35100 W 1,807 448
AN Blufidh g Qorasid Amgngemens S DO 2000 o 14 4,60 o
TZAT0 Titte W Ach it intod Dimiegs A7 TG 3614 27008 1,008 8328 149104
2420 Doaitoeind Al m=tined Stomeill el 41 Q00w G B0 &4 358 L7 1470 58, 240
EE E) Appucsione - Do sign Condingency Wat Lav 4 1 bl 14,224 ey

32 ESTIMATOR (TR




UrnverSuy 9. anfOlMuu P. _ 1
Fluor Daniel, Ine.
>
Lot Alamos Madonal Laboatoey
A-E/Parinering Services
Cosl - Projecl [Arecl Casl Summary
Oake: 1241297
rofect TWe: PDCF Facity ROMTPG (Rev.02) Time: 101527 AM
'rgject Humber: FOCFRANTEX, {BO495-510}
ade Value Descriphon Gumnply  Ung Mashoyrg Labor Mabenalg Equpmen  Suboonfact Inchracty & Tolal Cart
Timet
*i 545,859 4588 12,488 (FTE- 208, G
13.3.7 Proouremant Packeges (Breakont SFE Link ]
o G lennalom 1 OIS ] £1.50¢ LT3 108 LIRS
Ll Ficans Bgupmand 30 DOV 2A00 A% 209 1,00 8,300 1w
LT Enonty Equupmany t OES £ 20 33, [nely k) L) M, (2F
o0 Appletabony - Disign Contngancy WES Levl 4 1 DOUTS 233 371y
“WenakCodn 09 00 AT 12 7 Pioouramand l'-uhEn Emﬁu; H PR nEm 2ams 8 237 02813
12.3.0_Support FaciMles Dasign ]
INPLS Euppart Buiding Gonersl Jurangansanie 1 DopAS L | Lear = 1w FE=Ts
FAF1) Euppe Dulidng, oo i Drawmgy ol DOEWG 5440 LIER s B0 20,476
WG Snpppoart BHbideng: C il ilio el 5 pestial 100G Pt 20840 k) drg 21,4532
15837 Gisnmmitiy A OHWG 2570 1TH.A52 1188 41 178,185
pL- 21 ] Wasts Slomgn A Q0T [ ] 041 I3 T 0N

ZESTIMATOR [TH]




UhnverSivy of 1 OMee Pe )
Flaor Danlel, Inc.

9

Lz Alams Nationa] Laboratery
A-E/'Parinering Eervices

Loost - Project Direct Cost Summeny

Oate: 121207
Toject Thia; POCF Faciity ROMTPC (Rav 00 Tima, 13:1527 AM
roject Numbes: FOCFPANTEX  (80485-510)
nde Yake Description Gusnity  Und Mt anhanrs Labea Molenilt  Eqapmedl  Subsoeiac]  Indeeis B Tola) Coal
Tonas
-2 Uiy Cimidkmg A Dt 10 BA A4 10 1788 “hi fexid
'SR 30 Eaoruster Callovaletn Facilty 22 00TTWG 278 104 &% 13680 450 2080, 100
3R Wk Bbea oy (2§ A GDDWD o AN 159 535 0,608
"o Emuwn Manstoring Srsiem, 4 Wl Towm 1 {OowG 1 AL B 115 T
'SFH) e ¥Wirtar Sord (e P pllecHie B DO0WT Lrrt LY.L E¥r] 140 A RLL]
1BFES Costling Wikhar Tesend © OUTNE 1040 HaM =20 1820 TAER
'SP Dbpnd Fuad Stormge B ODDAMD a0 A died s 1033 oAtz
XEred iyl Giey Sty 2 QOO Fouy LEYrrs L. ¥0 L hirFs
=FIa Compregted Gas Shorgs 2 O00WHG o LLLrod 13,603
KXK ApwiiTediipns, - Chegig m Comirn pafury WS | enel 4 1 00LrS 150,528 104,904
LY lkrs 1.1 a2 ¥.Bi 273 180, 588 1348 St
FBE0S Profech Dnaag v Guicks'Sxd siRaquine ICr Dhoc e, 1 oDoT 1440 178,262 I 5K L koieg

JEETMATOR (ThE




L..cers.; o

Fluor Dantel, Inc.

ELos Akymos Hatioog] Laboratory

_.ifor..._

A-E/Partrering Bervites
Giorst - Frojec] Direct Gosl Summsry
Date: 124207
Frojec| Tille: PDCF Facilily ROMTPL (Rev.002) Tims: TO:1527 AM
Prapect Humber, POCFPANTEX [B0485-510)
Gode Velie D scriplion ToanMy  Untt Ksanaurs Lakd Minbe NalR Equipmanl  Swbcontmct Irchwacts & Todal Crat
Tanmt
rraei0 Rl 100005 A00 Apm 200 oa 2. 7ra
RS Hwemean Facten L Eraid PN 163 550 25470
13550 Cankgieskcn Mansawrman] 1o 000 T 2,000 7.000 200,67
ISEDS Coyinaind Daxign Ropor] 5T ooah 1,480 LAFR]: -] Tl 2,58 11654
F2EEND Faihne Wk GMecs ARalvE 100U 1000 Tt 500 1750 Tagt
75575 ALARA Anslyri 1 00DGE 2000 1.7 000 4,50 18123
rysesn Awgaty oty Comnpllanes 1S 14,000 3480 7.0 1702008 1857 7B
p ] Eyboarns Dt g Derdri bk 7 EA i 1277240 Bz A 1313778
L A e stet s - Dt m 0 g ey WS Lervad 4 1 QHAS L= b BT
[WorkCiie 0100 PCTM_1239 SpstmmEagroemng o o ] o 23w 20,400 trems e sotem
[Warkod 04 04 PO 93 5 Dictud Danipm WIITE 1BEMAN 131,000 2168503 ATI0.440 25,507,225

1.2.4 Inzpecion (Thia H). I
1.2.40 Conslinclion Suppod {T1Hl= IR ]

TEETRATOR [TW)




University 0. anforma . 2.
Fluor Daniel, Inc.

=
Los Alarnas N gl Labors ey
A-Effartering fervices

Caet + Prajeci Direcy Cosl Summary
Dete:  12-12-97
rojest Tie: FOCF Facildy ROMTPC (Rev.002) Time: 101527 A
oject Humber, POCFRPANTEY (B0495-510}
vode Vake Cescripticn Guamhy Ut Mantours Labar Matanals Equipmenl  ubconirect Imdwects & Tolal Sost
Tt
w4 Proceas Fackty Packaps 1| OUVE 1,335 30 181814 hELER 140 350 1,14 97 LR bt
o0 Feocirmn s 1 s 1 B35 w00 T12.1EX 2,547,153
Fi48 i Wk Prekaga 1m0 60 042 K3 500 12,750 140,500 LM 215 o8
il r) Euppan FECILB Feokge 1 oS ool 0,298 35,802 517,004 1.49052, 0%
IS 1,500,045 A5, 218 181,131 268,730 2,118 5,003,820
1.2.4.7 Thla ¥l Conlingency {Constriclion Suppord) |
Frid Frozewy Paciiy Fachege 1000 078,081 1,870.081
T [ 1 D0 1,148,408 1,140, 4
F145 Erln Vitoek Facicapa oLS far153 167,15}
1 00U Lo B 05
A00LIE 4,000 420 A, 1438 420
L1 ] 1,11 A 45383148 181,71 200750 16,480 MIE 13,008 W4




Universiyy 0. andoTtia Pe, 2
Fluor Daniel, Inc. '

9

Loz Alvimrind Maliohe! Laborgbory

A-EfFarinering Services
Cost - Prejac! Direct Cosdl Summarny
Dale: 121297
rofact Tiie: PDCF Faclily ROMTPC (Rev 002} Time: 101527 AM
‘rejuet Number: PDCFPANTEX (20485-510)
e Valpe Descriplion Owapity Lo Kanhnas Labod M Eapmenl  SURComct bttt K Tedal Cast
Ty
1 30.0 Provuiement |
roat Procusbinand 1D 34,700 000 11,847,700 49,255, 100
1 NS 26, 1n 000 11,847 788 48,353, Tan
) c3 ! 1 potss 56,704,500 11.847.788 40,351,784
L4.1_Construction Mansgement & napectian. ]
14,10 Coomrsd i cboti Masmgremond A fnapeetlon |
Fla4 Progity Fiedly Packags 1 DIHIE 7,500,240 ¥.0A4B, 248
T Prosc oemenan 190l 4532 7 & 432,78
Fdg St Wrork Fackape 1 00LE [ REL] T4
P2 Suppot Facilties Pochegs 100048 3332009 31,0000
WolkCora 01 0§ PCOM 44 § 0 Compiruclion anaghmant & Inapahe ] o : #0018 19,308 80 16,208,800
1.4.1.1 Consiruciion blanagement Contlogancy |
F1ad Procats Fasify Pacica 10005 1474712 24142
ooy Piggihetend 100LE 10025 2084 55

;IEETRFRTOR (TM)




University 0. .alifornma

Pay. =
Flucor Daniel, Inc.
>
Los Alymnas Matioral Labarabary
A-E/Partmering Services
Comt - Project Diract Cost Summany
Dale:  12-1207
woject Tilla: PDCF Facity ROMTPC (Rav.002) Time: 101527 AM
roject umber: POCFRPANTEX {804585-510p
ote Vaue Deacription Croanmty Ut Marhens Laber Msisnae  Equpmsnt  Subcoetract Ivchvects & Tolal Cast
Tanes
F1d3 B Vol FacKigs 100U JLITE JM2TE
CIr Stuppon Feckses Package 106145 1,400, 445 1,490,445
WinkCoda 011 00 PCTM 1 41 1 Constreton Ma & DS 7.938 5650 7,338 080
WoxkCods I 01 FOCI _| 4 1 Gonanuchon Menag 8 bouss 23007, 760 23,047,700
1.42 St Freparstay Paskige, }
14:2.0_ Sl Prepayailon Packsga |
F1d6 Eibs Work P b 10ars 85, 10 1,268,845 + KA R.000 5000 2030006 tATT.093 13,7
10045 E5000  1MEEES 1,870,000 MRG0 ZR3000 1677.003 8,431,728
| 100LE S0 13%amm 1.570,000 HEEC60  XA0.000 1AT7.EDY ERE R
V4.4 Prosass Facllly Packags, {
1448 Frocess Foacily Packege i
Frid Prociis iy Packegt 1 S SAPASE FATIARYT  SRINME TEELEM IB4LE00  1RET 219 78, $47 483
1 LT GETBSE  TRTIASST  ATIMMN0 26835M4 2H04 900 I5ETR IS :I'a,;:‘.'_' »s

2 ESTRMATOR (TM)




ek Tl PDCF Fackiy ROMTPC {Rey.D0Z)

yraject Mumbaer: PDCFPANTEX (R0405.510)

Universuy o,

Fluor Daniel, Inc.
-
Loz Alamos Nalional Laberatory
A-F/Parbeeting Sorvices

Aidua

Cosl - Prajec] Diract Cost Summary

Pi_ A

Dake.  12-12-07
Time: 103527 AM

ok Vakire Daezyiplinn Cutmbly Ll amhunt Latmy Matgnaly Equpmast  Subcontmect Ierdmpcty & Totad Sl
Tl
1008 WIS TITAMT  GROMO  26ESTA ZA0LGC 15570319 70,147,203
[1.45_Support Fapiilez Peckage, j
1453 Buppart Eacillies Packagn ]
A Supspevd. Fciibas Fackaps | il Pty 481,479 12825510 718,097 1,388,550 wmirhoeam
1005 DAATE SAMAT ABAZSEC 00T ), 340,55 30,571,961
100 TMET SAMAT ABARss0 T80T 1,308 280 30.771.961
144 Construclion Soolingenoy |
1450 Consltuciina Coningency |
Ak Proca i Faciity Packags 100L5 3, 700,308 2l 2, 200
“hod FroecH renssnl 100k 71, ¥50 205 20,750 oS
Eat | Bt Wi Prrchus i 106155 859 242 3,850 202
a2 Suympodt Faglitles Packaga 1 H0UE 10,247 2pe 10,57 208
4 DS o2z 76,237,251

32 ESTMATOR (THD)




Uhirvers,y 0. aufor... P 2
Ftuor Daniel, inc.

9

Loz Alamos Natonal Laboratory

H-EParinering Bervices
Cost - Project Direct Cosl Summany
Date:  12-12-87
rojact THe: PDCF Facity ROMTPC [Rey. 003) Thme 100527 AM
“mojerd Humber; PRCFPANTEX (80455-310)
Soda Vatus Descriplion Cusraty WM Mowhains (BT LRI Egapmanl  Subinetract itk & Toual Cost
Tuxen
40 711281 Tz
1.5 1 Pre-Fiis | Activites, |
15,10 Fre-Thia ! Aciiviles ]
™ Pt TTHe | Actwelae 5,000,000 5,006,000
forkCinde G100 PCDE 1510 mn _ ' _ _- _ 5,000, D0 5,000,000
115.1.1 Py Titha 1 Acibdl]en ]
s Pre-Tith 1 Acitien 1500000 2500 0
[WeaCodeDToUPCDY 1519 PraTeices ] =300,500 2,606:00
TS PracTRa | Aciralen 5,000,000 000,000
3,000,000 5,000,000
P g 2.500.000
00 00y 2500000

STESTIMARTOR (TM) ———




Ulmersi‘, of

Fluor Daniel, Inc.
>
Lot Alamos Mationa] Lahoatory
A-EPartvering Services

’Ilﬂ"rﬂ\.—

Cost - Project Cired Coal Summarny
Dats:  1212-87
aject Tille: POCF Facflity ROMTEC {Rev.002) Tima:  TOLIS2T AM
tjecd Mumber; POCFPANTEX [BD485-510)
e Ve Dascriglion . Thamity Wit M anhurs. Laboy Wikube ety Equpmenl  Subtonlipct Indimpets & Total Gt
b

O ¥ G 7. TER.000

109LIE T.7 R8O ¥, TRNDN
5T PeTonlichdet 14000000 7788000 22.798000
$.2_Totling & Etarivp, ]
5,20 Tenlng & Slanug |
152 Taaling & Setup 1L By SA.B8E000 0545 4 34,404, 480
SorkCode 0500 PODM 1520 T i Emriy 1D0LE 00 4 658 000 LET N LA IR ]
£.2.1 Tashag L Sdadup Sondngency I
152 Tuiliig & Etutegp 100L8 I BT 20 018 27832018

10H0LS oy 25545 200 2009, 818 2793508

ZOWE a0 B2AI200 6,505 14 B, 0%, 408

FESTRIATOR (TH)




Umversny 0. anfon. P 2
Fluor Danial, Ine,
=
Los Alamos Mabional Labaratory
A-EfPartnering Services
Cosl - Project Dirett Cosl Suvmant
Data: 1212297
'rapect The PRCE Facldy ROMTFC [Rev 002y Tma: 11527 AM
roject Hutnber, FOCFPANTEX (BO495.510)
ooke Vake Cescrphion Qumabiy  Uel MBahours Lakor Malmiay  Equpaent  Subooalac] Nty & Tudaf ol
Trann
1 B00 Cpsillons |
P00 Opaagtions & Ml behamch eraneg  MEE506MMT 10800740 o DR Al k] 188,158 Szt a1%.053
ANEQDY  MEDMT 1200950740 B Pt LR TR £27,015053
BAIB0Z0  MEE0SNIT 430050740 4,004 200,082 19.50,120 £27,815,053

1 7.1 Daconissioning Coal H |
17,10 Devomisiontng Losl |
oy Dcontmiruwbon & Tacbmmisakming 100U5 fzran ERLIEe LAk ] a3 861,13 Lilis LR R ] 20893 208
vovipCode Ol 0O FCDH 1 T10 Decomiss Lot | DOLG e ERLIE: T R s AR 0004510 20,653,868
WeikCade HGT POEI 171 mgm I | oulrg 2rae LR -k #5249, 7e3 01,834 B3 A d5T ZLHGNEE
1.7.2 Devomizaloniog Contogency ]
| 1.2.0 Decormizsioning Contlngency |
17 Dacosiamination & Cacommbisioning 1 0Us Lo 1H) 1418, 58 4288 B4 171,728 3 5E8 o g Ak eRn
Wekloda (100 FCDM 1720 m@ @ ! 10005 57 ME 1405 4168818 17173 431558 368,203 B, 200 850

JESTIMATOR {TH]




University o.  asiorma P, 2
Filuor Daniel, tne,

=

Loz Alamos National Laboratory
A-FE/Partnering Servicos

Co=l - Projact Direct Gost Summary
Date:  12-12.87
reject Trite: PDGF Facilty ROMTRC (Rev.00%) Time: 109527 AM
ejmct Mumber: POCFPANTEX (SD495-510)

iode Vil Deacriplhan Guably b Manhours Laeir Malenalh  Eqepniest Subehhbad it A Total gl

[ Whorkodn 14 04 POEY 17 2 Dbeenwiivg ] 1 00LE BLME LA A IAA e HAEEL 2pass B.268.650
B0 R&D 1
1800 RAD |
I Wil Dhit prinkitrons Galdmhcn  GoLE 104,340,000 104, 542,000
WalhCods 01 DOPCDL 1200 RA D I 1 DS 10, 240,000 104, 548,000
WerhCods 0 0 DTS 104 R8O - 19008 104.843,000 104,548,000

1l3randTnm I ILWEME ST Z5UMTON  BIITET 120007085 162391400 1,194 1 pA 057

+ZESTIMATOR (1MW)




Projac Titk:

PDCF Facilly ROMTPC

Projec! Namber: PDGFPANTEX  (80495-511)

CodeValya  Dascriplion

123 Frefminary Dasgen Mie b,

112

1%z

1324

1178

1338

122F

A Maragamend (T i

FuciMr Daicm

Bastvl:of Dl

Syntwrsn Emglrmaring

123 Dt Dawtgm (TR ),

11

1113

1134

1ad

AR Dokt TT0y I

Proan il ng Friars! pealcice:

ooy Telichog biechshl IobinTagty M irtich

Procars Sutring Binotrieal interuks Puska pe

Il Tl L] Wt Cik | TR Pl
Wk, frn proed BOAL Eorbarrs™
1 W00 ALEIN 10 ok
A0 [Fiiryii) Ly i HHEH
LIk Ol THAN k] S, ik DB
1042 00 LI BO B, WA TE o
[l L0 4, i L0
[ ] samEmf e [FYoEr
"R 00 Frh ol 3,81.00 Ll
54181 DO FLAM ) | HE0A 00 Ham
00 0 na e | mEman 17,00 3
0, AeiaC Dol ALl 0, Salel £ pIN bl ]
2000 DD T X Wi 0 Lot ]
s ] L 3, a0 1Y -1

Ta A

kX H

L L)

i

287

a4

i

TIil

33 2w

AT .

LIME 14T H

TATRAR O

ATETEF M

e son B

LG CEET ]

B0 £

108 Y

1AM T2

+ R0l T

1488 1M W

LE

LL

o+

nEq

1)1

L L]

e LILL

5

T

ERL 2

FTE Y

[LREEE |

TIrTAD

AtMen

11,504 10

Vi

i

L

m

"

140

1-11.87
TR

HIRR

200

51,3883

irEn

[LE k]

10,0 2

13300 O

o0

A1 il TR

3N (0

Lavech Tulel

JAITATE

233708 T

1010

A D00

T Ay

EELE R F - ]

10k &

1t A

[ -rh =

107

1370058 10

Cabndellsh  gopm

3080, 1588

1HLI T

T RHIE-]

[ELIE L]

TR, 130

400 S8

Sus ar n

1AM A

18T e T2

LR N )]

T A4

A, ek RS

TR0 o

TN

MG 17

09, 1 g

Tk At 8

ke Fo ]

10

AR M

E R L]




133&

123r

1120

11N

Gtard Trdnl

Provursas Pacages Jivestend BFE L)

#pswes Erginewing

WX Fisa 0,003 40
e 1] a1 Al
e 1] 15,803 00 1824 b0
1 30m A O S, 00 0
HLTSE | He0h e

il e 08

EEC

[LL L]

B 43

ELL ]

THTA

[ L]

LTI 8

200N B

il |

a5y

o

b

Feloh)

2400 O

"

b

nn

2.0 54

172

i Tal e al

L. -Ral byl

A 52

LIFLE M

(RN YN

Lo LY ]

A LA

LW T

I

1aa e

41 1M B

T

T I 04




Name AIE Manag Facility Desi Process De Mechanical Electical D Specificatio Systems EnA/E Manag Site Design Process/Bui
Description Output Output Qulput Output Oulpul OQutput Quiput Qutput Output Qutput
Cell G622 . 25 G528 31 Gad G37 540 45 G48 351
Minimum = 40398.66 95651349 26372.92 15391389 5948687 8952378 2293760 5547763 1409393 16230.64
Maximum = §2055.32 1651691 40226.74 2300162 9098563 14034.95 3132014 1016112 19598.36 23H86.71
Mean = 45320.38 126093 31502.52 1816021 7116.B53 10790.5 25988.29 785497 1608227 1910871
Std Deviatio 2807.708 1461.705 3147605 1773606 712.0264 1185066 1956703 9555676 1258402 1738.887
Varance = 7883226 2136582 9007418 3145679 5069815 1404381 3828687 91310840 1583575 3023729
Skewness 0.49889 026438 (0540388 (0.551942 0.540267 0554581 0552675  0.00579 0549769 0534377
Kurlosis=  2.399562 24005 2404302 2398068 2.400388 2400059 2.399605 2401661 2400863 2400836
Emrors Cale 0 0 0 0 0 0 0 0 0 0
Mode = 42666.9 1202014 2002388 1500005 6207951 9386.014 23539332 78410.16 145449 1715299
5% Perc = 414855 1044423 2734106 1583723 6174.801 9241815 2343092 6255859 1443124 16790.6
10% Perc= 4198506 1083527 27171.75 16049984 6273.318 937B.08 23857.83 65616.12 1458554 1704052
15% Perc = 42369.29 111365 2812079 16249239 6353626 0511.994 2387951 6796188 14727.78 17250.52
20% Perc = 42689706 1130055 2849463 1645589 6436.304 0650389 24105.83 6994303 1487471 1745084
25% Perc = 4302893 1161287 28871.3 1666837 6521723 9792788 2434233 7T1683.02 1502492 1765B.62
30% Parc = 4337318 11B16.34 202616 1688887 660953 9939656 2458365 732616 1518161 17874.02
35% Perc = 4372788 1200111  29663.87 17117.98 6700.854 1009325 2483562 7471147 1534366 1B097.75
40% Perc = 4409959  12181.15 300B4.6 1735388 6796122 1025098 2509608 7605378 1551069 1832753
45% Perc= 4448579 1236692 3052238 1760084 6895262 1041623 25371.95 77323 15686.7 18569.24
50% Perc = 4488988 12563.5 3007921 1786005 699808 10589.37 25657.19 785169 158699 18822.93
58% Perc= 45315.09 12768.28 345027 1813133 7107.212 10770.88 25857.51 7971953 1606371 19086.7
G60% Perc = 4576296 1298525 3196902 1842402 7221827 109683.74 2627471 BO99267 16266.79 193668.5
B5% Perc= 4823892 1321737 3250857 1872698 7344943 1116752 26611.485 823532 1648306 19865.06
T0% Perc= 467553 13462,98 3309227 1905423 476,235 11387.25 2697481 8381552 1671737 19989,89
8% Perc= 4731146 1373358 33724.24 1941344 7620262 11627.00 27370.v4 8539943 16970.57 20335.09
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