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CONCEPTUAL DESIGN REPORT
PLUTONIUM STABILIZATION AND HANDLING
PROJECT W-460

I. INTRODUCTION

The U.S. Department of Energy {DOE) Hanford Site has completed its production
mission and is now executing a new mission of environmental restoration. Part
of the new mission is to stabilize and suitably store or dispose of all remaining
plutonium-bearing special nuciear material (SNM). Remaining inventories of SNM
are housed in the Plutonium Finishing Plant (PFP) complex, a facility which
formerly produced plutonium in metal shapes and oxide powder for defense
purposes. The majority of the SNM inventory at the PFP consists of plutonium
oxides or plufonium/uranium oxides'of varying degrees of purity, stored in sealed

packages in secure vault storage.

Congress chartered the Defense Nuclear Facilities Safety Board (DNFSB) to
oversee safety-related issues.‘ The DNFSB generated Recommendation 94-1,
dated May 26, 1994, which calls for plutonium SNM stabilization and storage
actions to be expedited. As part of response commitments, the DOE chartered
the Nuclear Materials Stabilization Task Group (NMSTG) to manage the multiple
tasks required to have all remaining fissile materials at DOE sites in safe storage
by May 2002.

The NMSTG formed several task teams of technical staff from all affected DOE
sites; each task team is charged with solving a specific technical problem
associated with the safe storage effort. One team compiled DOE Standard
DOE-STD-3013-94, which contains technical guidelines for the stabilization and
packaging of SNM containing greater than 50% by weight plutonium to be
placed in long-term interim storage. The specific stabilization parameters and

packaging configurations discussed in the standard have been a subject of much

W460CDR.TD.854 -1 : 01/29/97
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technical discussion; a major revision of the standard (DOE-STD-3013-96) was

issued to address key changes determined necessary by users.

The Plutonium Stabilization and Packaging (PuSAP) task team was chartered to
implement 3013 via a common DOE procurement of stabilization and packaging
equipment as well as the packaging materials themselves. The PUSAP task team
is led by staff from NMSTG with members from the Rocky Fiats Environmental

Test Site (RFETS), the Savannah River Site (SRS), the Los Alamos National .
Laboratory (LANL), Lawrence Livermore National Laboratory (LLNL), and Hanford.
The DOE Oakland Office (OAK) is acting as the contracting office -for the
procurement. Using a consensus approach, the team established requirements
for a stabilization and packaging system (SPS). Procurement documents were
issued- via OAK, and a contract was awarded (DOE Contract
DE-AC03-968F20948, more commonly the PUSAP contract) to a team headed
by British .Nuclear Fuels Limited (BNFL) and Raytheon Engineers and
Constructors. The contract includes design, construction, and installation of a
prototype in the 707 Building at RFETS; plus very similar SPSs in the
ﬂ371 Building at RFETS, at SRS, and at Hanford; and, initial procurement of

package components.

Although the PFP has an active program for stabilizing remaining inventories of
SNM, it does not have the capability to package stabilized SNM into the welded
containers called for by 3013. [n addition, the containers are larger than those
used at the PFP and they will not physically fitinto the storage fixtures in secure
vault storage at the PFP.

Project W-46.0, "Plutonium Stabilization and Handling (PuSH)," encompasses
several related actions which will implement the provisions of 3013 for SNM
inventories of plutonium and plutonium/uranium oxides at the PFP. The project
will comply with DNFSB Recommendation 94-1 to stabilize and package
remaining SNM by May 2002. The "3013 packages™" will be placed in safe,
secure storage for up to 50 years.

W460CDR.TD.854 -2- 01/29/97
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The project will provide consolidate stabilization, packaging, and storage
functions into a single location within the PFP facility, the 2736-Z Complex.
This will allow eventual deactivation of other PFP facility areas no longer needed '
while maintaining alt functions required for safe storage.

-Space will be made for the SPS within the 2736-ZB Building via rearrangement
of functions within the building and the addition of some office space external
to the permanent buildings. One SPS will be procured and installed in
conjunction with the national procurement DOE Contract DE-AC03-26SF20948.
Storage fixtures and associated equipment will be modified to accommodate the
number of 3013 packages needed to house existing PFP inventory inthe 2736-Z

storage vault building.

Nondestructive assay (NDA) capability will be updated to accommodate the
physical size ‘and bulk of the 3013 packages plus anticipated requirements for
contents radiography. The project will upgrade utilities and support services to
allow safe operation of the SPS a'nd the storage vaults.

The cost estimate and conceptual project schedule are in Appendices C and D,

respectively.

. SUMMARY

Project W-460 will provide the equipment and plant modifications to enable the
Plutonium Finishing Plant (PFP) to meet Defense Nuclear Facility Safety Board
Recommendation 94-1.

The 2736-ZB Building will be modified to provide space for a stabilization and
packaging system (SPS). The modifications will include combining rooms 641
and 642 into a single room. A new process exhaust filtration system will be
installed and connécted to the existing building stack. An airlock will be installed
to provide pressure zone separation between room 641/642 and the rest of the
building.  Additional airlocks will be installed at the entrance to the

W460CDR.TD.854 -3- 01/29/97
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2736-ZB Buildiﬁg and in the corridor outside the nondestructive assay (NDA)
laboratory to alleviate existing problems with the 2736-ZB Building heating,
ventilating, and air-conditioning (HVAC) system. '

The layout of the interior offices in the 2736-ZB Building will be rearranged to
accommodate the installation of the SPS. These changes will include relocating
the International Atomic Energy Agency (IAEA) equipment from room 642 to
rooms 635 and 636. The offices along corridor 625 will be reconfigured to
provide space for SPS operators, shift custodian, and an enlarged office for the
radiological control technicians (RCT). The NDA laboratory will be enlarged to
include two offices for laboratory technicians. The security checkpoint located
in corridor 625 will be relocated to the entrance of the 2736-28 Building. The

security checkpoint will become a remotely monitored station.

. The 2736-Z ‘Building vault will be modified to store a new container that
complies with the requirements of U.S. Department of Energy 1996 draft
standard DOE-STD-3013, "Criteria for Preparing and Packaging of Plutonium
Metals and Oxides for Long-Term Storage.” Two storage concepts were stuaied
during conceptual design and one will be chosen for further development during
advanced conceptual design (ACD). The vault concept study is not complete,
pending completion of independent dose and thermal analysis. The conceptual
design report (CDR) estimate includes the cost for the most expensive concept
studied. The ACD will also define the impact of the preferred concept on the
HVAC system for the vaujt. Safeguards requirement will be factored into the
design in a cost effective manner to accommodate the JAEA to the extent

feasible.

The prototype SPS being designed for RFETS will haye an inert nitrogen
atmospheré inside the gloveboxes. Traditionally, the PFP has used dry air in the
plutonium gloveboxes. The safety issues associated with using dry air versus '
nitrogen atmosphere are fire related. An automatic fire suppression system will

be required in the SPS glovebox. The CDR assumed that the fire suppression

W460CDR.TD.854 -4 - 01/29/97
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system will be designed and supplied by BNFL as part of their contract for the
SPS. A life-cycle cost analysis (LCCA) to compare the cost of a dry air system
versus nitrogen system for the PFP SPS showed that the dry air system would

be the most cost effective system for the PFP.

The 2731-ZA Building will be modified to house the dry air system. The
modifications will consist of adding a partition wall, insulating the walls and roof,

installing electrical power and a rollup door.

The SPS will require additional office space for operators, maintenance, and
management personne! during the installation and operation. A modular office
structure will be located adjacent to the 2736-ZB Building to provide offices, a
funchroom, and changerooms. The structure will contain 6 enclosed offices,
15 office cubicles, 3 secretarial areas, a lunch/conference room, and men's and

women's changerooms.
_Project W-460 is a fiscal year 1998 Line Item. Total estimated construction

costs of the project are $36,600,000; other projéct costs are $7,500,000. The
total project cost is $44,100,000.

Ifl. JUSTIFICATION

Storage of plutonium SNM oxides (greater than 50% by weight plutonium) in a
package intended to maintain containment for 50 years is one of the key
elements of DOE-STD-3013. Although DOE standards are guidelines rather than
compliance documents, the NMSTG has directed compliance with
DOE-STD-3013 provisions via the PuUSAP contract.

The DOE will coordinate procurement of similar stabilization and packaging
equipment for DOE sites containing significant quantities of SNM to ensure that
all containers of plutonium SNM to be stored for future disposition will-have

common outer dimensions and markings. Through the PuSAP contract, a

W460CDR.TD.854 -5- 01/29/97
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prototype design has been established for four SPSs: the prototype and a second
unit to be installed at RFETS, one unit at SRS, and one unit at Hanford.

The vault storage fixture configuration will be changed because the packaging
configuration described in DOE-STD-3013 is larger than the containers being
used for plutonium storage at the PFP. The DOE-STD-3013 packages will not
fit into current monitored storage pedestals in PFP vaﬁlts. In" addition, the
DOE-STD-3013 package has more robust walls and hence wil toierate a much
higher internal pressure than existing Hanford storage packaging, making various
existing safety and security equipment less than useful. Project W-460 will
focus on an approach that modifies existing storage areas within the PFP secure
vaults. Care will be taken to simultaneously satisfy safety considerations along

with domestic and international security requirements.

A dose estimate prepared for PFP management has shown that worker
radiological exposure will require careful management to remain within current
occupational guidelines and to meet facility environmental, safety, and health
(ESH) objectives during the stabilization and packaging work remaining at the
PFP {ref 4). To minimize manual handling of SNM, automation of as much of the
stabilization and packaging function as feasible is needed. Tools and automated
approaches will be considered to minimize worker dose during transporting and
handling of the DOE-STD-3013 packages. To minimize exposure during local
transport within the PFP, the SPS should be located within the same material
access area as current and planned 'SNM storage locations. -

ln;cernational safeguards requirements for PFP storage vaults include:
examination of records and reports, annual physical inventory verifications (PIV),
monthly interim inspections, and investigations of storage anomalies as they
appear. Of these requirements, the PIV are the most significant, both financially
and from a personnel radiation exposure perspective. Normally, the PIV include
hands-on inspection and opening of containers for destructive assay (DA), with

subsequent repackaging, plus significant hands-on work to provide NDA. There

W460CDR.TD.854 -6- 01/29/97
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is a strong desire to minimize reopening the plutonium storage packages once
they are stabilized and packaged in compliance with DOE-STD-3013. To
minimize DA and the hands-on work of inspection and NDA, enhanced security
measures are required to satisfy internationél and domestic safeguard
requirements. There is clear benefit to reducing the cost and worker risk

associated with the application of domestic and international safeguards.

There is significant world-wide experience of relatively frequent safeguards
instrumentation failure. The strong desire to minimize intrusive safeguards
inspections once the DOE-STD-3013 packages are implemented, and the low
marginal cost of proceeding with redundant safeguards instrumentation, justifies
adoption of an additional layer of containment and surveillance design criteria to

ensure that adequate protection is maintained continuously.

IV. DESCRIPTION OF PROJECT SCOPE

A. IMPROVEMENTS TO LAND {460)
Minor improvements to land will consist of a small amount of sidewalk
construction between the 2736-ZB Building, the new office structures, and
the roadway. Roof drainage from the new office structure will be directed
to splash pads, and runoff from the sidewalks will be directed to adjacent

soil.
B. BUILDINGS {501}

1.  2736:ZB Building

Civil/Structural

Structural modification to the 2736-ZB Building will include providing
an opening in the east wall of room 642 sufficient to accommodate
the installation of a 6-ft wide doorway for access to rooms 641

and 642 for equipment installation. The wall is 12-in. thick concrete

WA460CDR.TD.854 -7- 01/29/97
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with reinforcing steel in each face. The reinforcing steel is 5/8-in.
bar on 12 in. spacing running both vertical and horizontal. The
opening in the walf will be about 12 in. larger in each dimension than
‘the required door opening so that proper end termination of cut rebar

can be made.

Existing structural calculations for 2736-ZB Building will be revised

to reflect these modifications (ref 6).

A new airlock will be provided on the south side of room 608. New
outside construction will be attached to the existing building
envelope. The construction will include walls, and roof, along with

architectural features.

A roof-accessing stairway will be installed on the west side of the
building. )

A water meter will be installed on the water line supplying the
building with potable water.

Architectural {see sketch ES-W460-A2) (All sketches are located
in Appendix M)

THe 11,880 ft2 2736-2B Building contains existing business and
special purpose Industrial Occupancy classifications separated by a
2-hr fire-rated wall, per National Fire Protection Association
(NFPA) 101. The construction of the building is Type Il (222) per
NFPA 220 (1992). The building has reinforced concrete bearing
exterior and interior walls, interior columns, and roof. Nonbearing
interior partitions consist of fire-rated gypsum board on metal studs.
The ceilings in the rest/changerooms anq operations rooms are of
suspended gypsum board. The lunchroom and offices ceilings are

of suspended acoustic panels.

-8- 01/29/97
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Ahy modifications planned for the 2736-ZB Building will match the
existing noncombustible, fire-resistant type of building construction
and conform to existing fire wall separations. New material surface
finishes will match existing materials or be appropriate for its
intended use. The existing roofing will be repaired and patched as
required to accommodate the new work. The need for a complete

reroof will be evaluated during definitive design.

No accommodations for the handicapped will be provided in the
2736-ZB Build}ng and the connecting 2736-Z Building. The PFP site
restricts access to individuals with any mobility handicap due to
emergency response requirements. See Appendix [ for the physically

handicapped assessment.

The partition wall between rooms 641 and 642 will be removed and
the combined space will house the SPS, a new airlock, and a contro}
room. ~An opening will be provided in the east concrete wall of
room 642 to allow access to rooms 641 and 642 for equipment
delivery and installation. Thé opening will be sealed with Class 5
vault doors. The door between rooms 641 and 638 will be
temporarily removed including an adjacent section of wall to allow
access through rooms 639/640. The floor in room 641/642 will be

repaired and patched to match the existing finish.

A new exterior airlock at door 477 of room 641 will be provided.
The airlock construction will be similar to that at the front entrance,

room 608, and will include concrete steps with pipe railing.

Access to the SPS control room from corridor 625 will be through
an existing vault door. A new laser generator room and a.new
programmable logic controllers (PLC) room will be provided and

accessed through the SPS control room.

-9- 01/29/97
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Rooms 626 through 628 will be combined to provide a new
operations office. Existing plumbing fixtures and piping above the
floor slab in the decontamination room and the men's and women's
restrooms will be removed. Waste piping will be capped and sealed
below the slab. The floor slab will be repaired and patched to match
the existing floor. -

Rooms 629 through 631 will be reconfigured to house a larger office
for the Radiological Control Technician (room 631) and the shift
custodian (room 630). Room 629 will become a corridor.

Rooms 621 and 622 will be combined to house the safeguards files.

The abandoned emergency shower and associated piping in
room 639 will be removed and capped above the ceiling. The
shower drain and waste line will be capped and sealed. Rooms 639
and 640 will be combined into one room and will contain a
high-efficiency particulate air (HEPA) exhaust filter assembly for the
SPS. The combined room will be upgraded to provide a 2-hr

fire-rated enclosure around the new filter plenum.

An airlock will be installed in existing corridor 633 between the
NDA laboratory and the main corridor, 625.

Equipment in the existing NDA laboratory will be rearranged to
accommodate three new calorimeters. Rooms 632 and 634, next
to the NDA laboratory (room 637), are designated NDA laboratory
support offices. The door to room 632 will be replaced by a new
door west of the new airlock room 633.

The door for room 635 will be relocated from corridor 633 to

corridor 625, and room 635 will become an International Atomic
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Energy Agency (IAEA) office. The IAEA video-monitoring equipment
will be relocated to this office.

The existing glovebox in room 636 will be removed after the SPS is
installed and functioning. The HEPA filter system for this glovebox
will remain. Room 636 will then be used for IAEA equipment

temporarily relocated in room 638 during construction.

" The janitor's closet, room 613, and vestibule 615 will be removed

and become a continuation of corridor 609. Room 616 will continue
to be used as an airlock between the front offices and the operations
area. Room 612 will be used as the janitor/storage room and will
include a new service sink and a 50 ga!l electric water heater. The
floor drain pipe in room 613 will be extended to room 612.

The Ma.rdexe’ security access in room 629 will be moved to the
existing main entrance. Rooms 608 and 610 will be combined for
this purpose. A new airlock and exterior steel door will be added
outside the existing main entry Class 5 vault door. The new airlock
will incorporate part of the existing exterior canopy and two
supporting steel columns, a new concrete floor slab, and foundation.
The walls and ceiling will consist of steel stud framing, thermal
insulation, fire-resistant painted gypboard interior surfaces,
skid-resistant rubber tile flooring with rubber base, insulated stee!
door, and prefinished steel siding panels for fhe'three exterior wall
surfaces. The existing concrete- ramps to the main entrance will be
reworked to provide walking surfaces with the same slope. New
handrails will be provided if the existing handrails to be relocated are

not reusable.

The existing lunchroom, room 620, function will be relocated to an

office structure adjacent to the 2736-ZB Building. The existing
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counter and appliances will remain in room 620 and will be used for
breaks. Two modular office cubicles will be installed in room 620

after the office structure containing the new lunchroom is in place.
Existing corridor 601 is a designated airlock and an emergency exit.

Space for Operations and SPS support staff not accommodated for
in the 2736-ZB Building will be provided in an adjacent relocatable

office structure.

The existing gas bottle storage station outside the NDA laboratory
will be removed and a new storage station will be instalied to

provide additional storage capacity for the helium used in the SPS.

Fire Protection
Supply air-handling units SF-1 and SF-2, SF-3 and SF-4, and SF-5
and SF-6 in room 602 will be retrofitted with smoke detectors

located downstream of the air filters and ahead of branch

. connections, in accordance with NFPA 90A.

The automatic sprinkler system riser in the 2736-ZB Building will be
modified to include a reduced pressure backflow assembly as »
required by WAC-246-290-490 for backflow prgvention. Adequate
space is not available at the existing riser location in the building for
this modification. The new assembly will be installed in the fire

water supply line, outdoors, and in a heated enclosure.
New manual pull stations will be installed as required at existing

exterior doors. Exit signs and emergency lighting will be provided as
required by NFPA 101.
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Doors in the emergency egress path will be evaluated by the FHA
during definitive design. If necessary, doors used for emergency
egress will be modified or replaced to comply with NFPA 101.

The need for two-hour fire-rated fire dampers in new ductwork
penetrating {passing through) existing fire walls and roofing systems
that form a secondary confinement barrier will be evaluated by the
FHA during definitive design. All new penetrations in existing fire
walls will be sealed to a 2-hr fire rating.

The new wall between rooms 619 and 622 will be a 2-hr fire-rated

wall.

The walls in rooms 639 and 640 will be upgraded to a 2-hr fire
rating. Wall and ceiling penetrations will be sealed to a 2-hr
fire-rating.  Fire-rated dampers will be installed in all ductwork
penetrating this enclosure. Fire doors ana fire dampers will be listed

with a 1-1/2-hr fire rating.

The existing wet-pipe sprinkler system will be modified to account
for architectural changes in accordance with NFPA 13. Automatic
sprinkler system piping and supports in rooms 638 through 641 will
be analyzed and modified as necessary to comply with seismic
requirements for Safety Significant items impact on safety class

items (previously Safety Class 3-over-Safety Class 1).

The existing heat detector that serves the glovebox in room 636 will
be removed with the planned disposal of this glovebox. Fire zone 7
in this building will be modified to reflect removal of this detector.

The two ceiling-mounted heat detectors in room 636 will remain.
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The fire control panel (FCP) in the 2736-ZB Building will be replaced
with an expanded model capable of taking input from the new
supply duct smoke detectors, new glovebox detection and
suppression systems, tamper switches on the new backflow
preventer, additional area detectors (if necessary), new manua!l pull
stations, and the new air sampling type smoke detection system
planned for the 2736-Z vaults. '

Heating, Ventilating, and Air Conditioning {see sketches
ES-W460-H2 and ES-W460-H5)

The exhaust ventilation system for the SPS will maintain a negative
pressure of 3-in. wg where the_ exhaust duct interfaces with the
glovebox manifold. Normal exhaust airflow from the SPS will be
approximately 400 cfm when the system is in operation.
Approximately 1,000 cfm will be required when the system is
opened for maintenance. If both fans EF-1 and EF-2 go out of
service, a supplemental exhaust fan will be energized to maintain the
required negative pressure within the SPS. The SPS is allowed to go
to a static condition with no ventilation if all exhaust fans are off
line.

The SPS exhaust ventilation system will connect to the SPS at a

manifold provided by BNFL. The manifold will have at most two

. connection points. The exhaust duct will direct the SPS process

exhaust to two testable stages of HEPA filters enclosed in a
seismically qualified HEPA filter housing with isolation dampers
{valves). A redundant exhaust train will be furnished to allow the
SPS process to remain onljne when the HEPA filters require
replacement. The HEPA filter exhaust train and components will
conform to American Society of Mechanical Engineers (ASME) N509
and be testable to ASME N510. The HEPA filter exhaust train will
be located in room 639/640.

-14 - 01/29/97



W460CDR.TD.854

HNF-SD-W460-CDR-001, Rev. 0

Due to the congested areas within the building and to minimize
construction activities, the ductwork from the HEPA-filtered exhaust
trains will be routed outside and on the roof. The ductwork will exit
the HEPA-filtered exhaust trains and penetrate the roof at
room 639/640 and will be routed along the roof of the building.

The ductwork will re-enter the 2736-ZB Building through the roof
above the mechanical room 600. The ductwork will divide into two
branches. One branch of the ductwork will be connected at the inlet
plenum of fans EF-1 and EF-2; the other branch will be connected to
the inlet of a supplemental fan located in the mechanical equipment
room. The supplemental fan will be mounted on a seismicaily
qualified structural steel platform above the inlet plenum for exhaust
fans EF-1 and EF-2. The discharge of the supplemental fan will be
connected to the stack plenum just below the roof line, inside the
building. Drain points will be provided at low points of the system

to remove water.

The supplemental exhaust fan will be. rated at approximately
400 cfm at 10-in. wg and will automatically start upon loss of
exhaust fans EF-1 and EF-2, or can be manually energized if
required. The exhaust fan will conform to ASME N509.

All exhaust ductwork, fittings, and flanges will be schedule §S
stainless steel bipe using standard pipe and fittings unless otherwise
specified. All exhaust ductwork will conform to ASME N509 and be
testable to ASME N510. The ductwork and supports from the SPS
process through the HEPA-filtered exhaust train to the point where
the duct penetrates the building will be designed to meet safety
class seismic criteria. The ductwork and supports on the roof are
not required to meet safety class seismic criteria. The ductwork that

is routed outside the building will be thermally insulated.
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The new 10-in. diameter inlet duct that leads to the HEPA filter
plenum and the new 10-in. diameter duct that penetrate the roof
above the HEPA filter plenum will be equipped with fire dampers, if
needed as determined by the FHA during definitive design. The

- existing ductwork for HEPA filter box F-10 in room 639 will also be

equipped with a fire damper. In addition, the new 10-in. diameter
ducts that penetrate the roof will be provided with an approved
security device to_preclude unauthorized entrance. All existing
supply ductwork located above the SPS will be retrofitted with
seismically qualified supports.

The HEPA filter exhaust train and other related equipment,
i.e., valves, fan, etc., will be constructed and installed to minimize
subsystems for removal or maintenance. The design and fabrication
of the system will allow access for visual inspection, assembly, or

disassembly to facilitate maintainability.

Functional testing of the exhaust system will be conducted,
including tests to ensure that all alarms and interlock systems
perform their specific functions. A test plan will be submifted for
approval prior to testing. At a minimum, the acceptance test will
comply with ASME N509, Table 9-1.

SPS Process Exhaust System Operation

When fans EF-1 or EF-2 are in operation, the air is directed from the
SPS HEPA filter exhaust train and routed to the inlet plenum to EF-1
and EF-2. lIsolation valve V1 is open; isolation valve V2 is closed
(see sketch ES-W460-H5). The differential pressure indicator
transmitter (DPIT) senses the pressure in the main exhaust duct from
the SPS.- Differential pressure controller (DPC) XXX receives its
signal from DPIT XXX and controls modulating valve V3 to ma_intain

-3-in. wg at the interface with the SPS manifold.
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When fans EF-1 and EF-2 are not in operation, isolation valve V1 is
closed, isolation valve V2 is open, and the supplemental exhaust fan
for the SPS is energized. Vane inlet damper on the supplemental
exhaust fan controls the design setpoint pressures similarly as
described above. .All controls and actuators are electric. Both the
actuators and the supplemental exhaust fan are connected to the

emergency power supply.

The existing 2736-ZB Building supply and exhaust ventilation
systems will be modified to accommodate the new configuration of
the office space rearrangement. All supply and exhaust ductwork

that penetrates any fire barriers must be equipped with fire dampers.

HEPA filter housings F-12 and F-13 will be relocated to
accommodate the new control room for the SPS. A new
recirculation air-conditioning unit will be installed in room 636 to
supplement the existing cooling capacity and to maintain the room
space at 72° F. The air-cooled condensing unit for the room 636

recirculating unit will be located on the roof of the building.

Cooling coil CC-3 and heating coil HC-3 will supply tempered air to
the new SPS control room. New duct connections will be made to
the existing ductwork in corridor 625 and will be distributed within

the new control room.

Differential pressure .indicating gauges will be mounted in
corridor 625 and will monitor the pressure in rooms 638 and
641/642. The existing pressure controllers and transmitters that
control the pressure inroom 636 will be relocated to rooms 641/642
and modulate existing control damper DM-4 which will continue to

maintain zone 2 pressure of -0.25-in. wg relative to atmosphere.
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All equipment ductwork will conform to Amerfcan Society of
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
standards; supply ductwork will conform to both ASHRAE and Sheet
Metal and Air Conditioning Contractors National (SMACNA)

standards.

Pressure zones impacted by the facility modifications will conform

to the existing facility standards for maintaining pressures.

Existing exhaust fan EF-3 and the kitchen exhaust fan will be
interlock with EF-1 and EF-2 and will be prevented from operating in -

the event that both EF-1 and EF-2 are off-line.

Existing exhaust stack 296-Z-5 will be equipped with isokinetic

probes to obtain a representative sample from the exhaust airflow.

The facility ductwork will be rebalanced after modifications to the
HVAC systems have been made in accordance with SMACNA and
ASHRAE standards and the Associated Air Balance Council (AABC).
The rebalancing will be pel_'formed with new and clean supply inlet

filters, prefilters, and HEPA filters.

The laser generator will be water cooled, using a remote chiller and
an air-cooled condensing unit mounted on the roof of the building to
remove the heat produced by the laser generator. The laser
generator will be installevd in room 641B. Disposal of condensate
from the laser generator will be reviewed during the definitive
design. The chiller for the laser will have the capability to furnish a

fast response to the temperature variations caused by the laser
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generator. The chiller and air-cooled condenser will be designed for

outdoor installation.

The furnaces in the SPS require cooling air with a temperature of
approximately 25 °F. The air will be cooled using a remote chiller

and an air-cooled condenser mounted on the roof of the building.

Instrumentation {see sketch ES-W460-H5)

The SPS exhaust ventilation system will have all electronic/electrical
positioners and actuators. All new transmitters will be electronic.
Existing exhaust fans EF-1 and EF-2 and the new SPS exhaust fan
will be interlocked through the Micon® distributed control ‘sys.tem
(DCS) so that if both EF-1 and EF-2 fans have stopped, the SPS
exhaust fan will start'and the SPS exhaust ventilation system will be
isolated from EF-1 and EF-2 fans. All new control loops will have
standalone local control with Micon® DCS override capability similar

to the existing control loops.
The fire alarm signal for the SPS will be sent to the Micon® DCS.

The Micon® DCS will monitor all new air lock door positions and

control the warning lights. Local alarms will be added to all airlocks.

The kitchen and restroom fan switches will be hard-wired with
building exhaust fans EF-1 and EF-2.

The differential pressure control for the 2736-ZB Building zone 2B
will be relocated from room 636 to room 641/642.

The SPS exhaust fan inlet damper will have an electric positioner and

an electric operator.
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I__écal differential pressure indicators will be added to measure
differential pressure between room 636 and corridor 625 and
room 638 and corridor 625.

Thrée new calorimeters will be installed in the NDA laboratory area.

The IAEA video monitoring cabinet will be relocated from room 642
into room 635. The balance of the IAEA equipment will be
temporarily relocated to room 638. The IAEA equipment will
eventually be located in room 636 once the repackaging glovebox is

removed.

Electrical

The existing 400-A, 3-phase, _480 V panelboard DSW-NP-1 is
iriadequate for the additional load of the SPS and related additions
to the 2736-ZB Building, the panelboard will have to be upgraded to

a 600 A panelboard with the following branch circuits:

U Four 20 A, 3-pole

U Four 80 A, 3-pole

. Two 90 A, 3-pole

. Two 100 A, 3-pole

. Two. 125 A, 3-pole

. One 125 A, 3-pole (for SPS panelboard)

*  One 125 A, 3-pole (for SPS laser generator)

The feeder ampacity and'supplying circuit breaker for DSW-NF-1 will
be upgraded to 600 A ampacity.

" Three, size 1 motor starters will be installed in motor control center

{(MCC) EP-1.in room 602 for the 3/4-hp fan for SPS supplemental
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exhaust for the 2-hp condenser compressor for room 636 and for a
2-kW heater for the backflow preventer enclosure.

Power will be provided for three new calorimeters in the NDA
laboratory area. Each calorimeter will require a dedicated 20 A
120 V circuit.

2736-Z Building

Civil/Structural

Secondary structural work will be included in the modifications to
the plutonium storage vaults in the 2736-Z Building. This work will
consist of support and anchorage of the plutonium storage devices

and will not involve the primary building structure.

Architectural (see sketch ES-W460-A2)
The existing 2736-Z Building is classified as a Storage Oécupancy .
according to NFPA 101. The 3,840-ft2 building is Type | (443)
construction in accordance with NFPA 220 (1992). The existing
floor, exterior and interior bearing walls, and the roof of the existing

building (vaults) are of reinforced concrete.

Planned modifications for the 2736-Z Building will match the existing
noncombustible, fire-resistant type of building construction. New
material surface finishes will also match existing finishes. Building
egress routes will not change. Current PFP site restrictions exclude
accessibility accommodations for physically disabled persons due to

emergency response requirements.

Vault modifications are in the vault configuration comparison study

(see Appendix M).
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Fi.re Protection

The ionization smoke detectorsinstalled in the 2736-Z Building vault
areas and corridor will be removed and replaced with an air sampling
type smoke detection system to enhance the safeguards and
security of the storage vaults. The new smoke detection system will
be located in the 2736-Z Building corridor or another suitable
location. The system will interface with the new FCP planned for
the 2736-2ZB Building in accordance with NFPA 72. .

Doors in the emergency egress path will be evaluated by the FHA
during definitive design. If necessary, doors used for emergency
egress will be modified or replaced to comply with NFPA 101.

New manual pull stations will be installed as required at new and
existing exterior doors. Exit signs and emergency lighting will be
provided as required by NFPA 101.

All new penetrations in existing walls will be sealed to a 2-hr fire

rating.

Heating, Ventilating, and Air Conditioning

The existing ventilation system consists of two supply fans and
two exhaust fans, capable of supplying 12,000 cfm. Each fan is
rated at 6,000 cfm. The proposed design will be for one supply and
exhaust fan to be in operation. if the decay heat in the vault rises
above a predetermined set point, the other supply and exhaust fan

will be energized.
A heat transfer analysis will be performed as part of the vault

configuration comparison study. The 2736-Z Building ventilation

system will be modified to support the results of the study.
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Portions of the supply and exhaust ductwork will be removed to
accommodate the new seismicélly-designed ductwork design. The
required portions of ductwork to be removed will be determined
during the ACD phase.

The supply air will be based upon 6000 cfm of air at a design
temperature of approximately 56 °F to dissipate the decay heat from
the stored plutonium canister. The exhaust ductwork must ensure
that the airflow is drawn across the canisters in a uniform manner.
A tolerance for {plus or minus cfm) airflow uniformity will bé
determined during definitive design. Test ports or other devices w‘ill
be installed at the exhaust location that represents each specific

canister area to demonstrate that the required airflow is achieved.

Security barriers will be designed at appropriate supply and exhaust
locations to prevent unauthorized entry. The design of the security
barriers will incorporate sound engineering principles to minimize the
pressure drop across the barrier but still adhere to Site security

requirements.

All modifications to the ventilation system will conform to
ASME N509, ASHRAE, and SMACNA standards.

Electrical

The lightning protection system for the 2736-ZB Building will be
extended to the 2736-Z Building. The system will comply with
NFPA 780. ’

A "KILL" switch to stop the 2736-Z Building exhaust system will be

installed in the vault corridor. This will allow the vault doors to be

opened when the supply fans shut down.
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Office Structure

Civil/Structural
The new office structure will be installed as shown on
sketch ES-W460-C1. No permanent structures such as floor slabs

or foundations will be required for this office structure.

Water for the new office structure is readily available. A 6-in. fire
waterline and a 4-in. potable waterline runs along the west side of
the 2736-ZB Building. An 8-in. fire watermain line runs north-south
along the west side of the new office structure location. A backflow
preventer and a water meter will be installed on the water supply

line to the office structure.

A new package lift station or pumps in a standard manhole will be
installed just north of the new office structure. This station will als_o
intercept the current sanitary sewage flow from the
2736-ZB Building. The sewage will be pumped north along the west
side of the 234-5Z Building, a distance of about 350 ft, to an
existing sanitary sewer manhole located near the northwest corner
of the 234-5Z Building.

Architectural (see sketch ES-W460-A6)

The existing 2736-ZB Building has limited space. Project W-460 will
provide additional space for the operations and support staff in an
adjacent office structure. The office structure will be classified New
Business Occupancy per NFPA 101 and will be of Type V (000)
construction in accordance with NFPA 220.

The 4,260 ft2 office structure consisting of a five, 14- by 60-ft long

preengineered and prefabricated relocatable structure will be

anchored to buried concrete anchors for wind and seismic restraint.
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The structure will have single ply roofing; wood framing; steel siding
and doors; insulated roof, walls, and floor; aluminum windows; .
hardwood veneer interior doors; painted interior gypboard wall
finishes; suspended acoustic ceilings in the office areas; gypboard
ceilings in the rest/changerooms; carpeted office, conference room,
and corridor areas; sheet vinyl floors in the lunchroom and
rest/changerooms, painted wood exterior stairs; and steel pipe

railing.

The office structure will include a 2-hr, fire-rated repository for
fire-rated file cabinets, a 15-person conference room, six 100-1‘t2
partitioned offices, fifteen 8O-ft2 office cubicles, three secretarial
cubicles, a copy room, a lunchroom, rest/changerooms, and a fire

riser and backflow preventer room.

The functional areas of the structure will provide secure and efficient
operations, meet programmatic requirements, and satisfy applicable
building and fire codes. Compliance will include, but is not limited
to, the requirements of DOE Order 6430.1A, NFPA 101 and 220.

Fire Protection

An automatic fire sprinkler system will be provided inside the new
office structure in accordance with NFPA 13 for an Ordinary Hazard
Group 2 Occupancy.

A post indicator valve, located a minimum of 40 ft from the new
office structure, will be provided in the line between the sanitary
water loop and the new sprinkler system riser in accordance with
NFPA 24.
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A new fire alarm control panel, and radio fire alarm signal box, with
all required initiating and notification devices will be installed in
accordance with NFPA 13, 72, and 101..

The location and construction of the new office structure will comply
with the requirements of NFPA 80A and DOE/EV-0043.

‘A waiver from DOE/EV-0043 and NFPA 24 will be required to aliow

placement of the new office structure over a segment of the sanitary

water loop piping.

Heating, Ventilating, and Air Conditioning

The office structure will be maintained at a summer inside design
temperature of 78 °F with an outside temperature of 96 °F dry bulb
and 67 °F wet bulb. The winter inside design temperature will be
inaintained at 72 °F with an outside design temperature of 5 °F for
personal comfort. For protection of fire systems against freezing,
the system will be capable of maintaining an inside. temperature of
40 °F with an outside temperature of -23 °F. Heat pumps will be
used for both summer cooling and winter heating. Electrical
resistance heaters will supply supplemental heating if the

temperature drops below a predetermined set point.

Approximately 14 tons of air conditioning will be required for
summer cooling and 32 kW of electric resistance heating for winter
conditions. Insulated sheetmetal ductwork will be routed through
the ceiling space of the office structure with flexible ductwork

leading from the sheetmetal plenum to the conditioned office space.
All equipment and components will conform to ASHRAE standards;

supply ductwork will conform to both ASHRAE and SMACNA

standards. The restrooms will be exhausted using a roof-mounted
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exhaust fan. Qutside makeup for personnel comfort will conform to
ASHRAE standards for indoor air quality.

The ventilation system will be provided with permanently installed
manual dampers in the main trunks of the ductwork and in all branch
ductwork to facilitate balancing individual office spaces. Access to

these devices will also be provided.

Automatic control setback and shutdown devices with manual
override feature will_ be provided. Use of separate or dual setting
thermostats, switches, time clocks, or connections for on/off control
will be considered for control of airiconditiohing to raise the cooling
set point during summer unoccupied periods and to contro! the

heating set point during winter unoccupied periods.

All air-handling units (heat pumps) will recirculate air and will also be
designed to automatically use outside air quantities up to 100% of
the fan system capacity for cooling the space, with the excepﬁons
noted in ASHRAE Standard 90. Economizer cycle control will not be
used for the heat pumps where introduction of the additional outside

air would actually increase energy consumption.

Electrical (see sketch ES-W460-E3)
A B0-kVA, 480-240/120 V, single-phase outdoor pad-mounted
transformer will be installed locally to supply the prewired

panelboards in the new office structure.
The new transformer will comply with the recommendations of

Factory Mutual Engineering Corporation (FMEC) Loss Prevention
Data Sheet 5-4. -
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2731-ZA Building (see sketch ES-WA460-A5)

Civil/Structural

No structural modifications to the 2731-ZA Building are anticipated
beyond mounting pads for the dry air equipment and installation of
an interior partition and doors. ' '

Architectural

The 2731-ZA Building is a preengineered metal building on a
concrete pad located to the southwest of the 2736-ZB Building. The
building is_ currently used for storage of dry chemicals and
miscellaneous items for PFP. The 2731-ZA Building will be divided
into two rooms by installing a floor-to-roof partition wall in the
center of the building. One of the rooms, approximately 15 by 24 ft,
will contain a new dry air system for the SPS.

The partition wall will have a roll-up door to provide access to the air

compressors. The compressor room will be insulated.

The 2731-ZA Building will be an Industrial Occupancy in accordance
with NFPA 101 and a Type 1 {000) noncombustible construction per
NFPA 220 (1992).

Fire Protection )

The installation of the air compressor system will not require the *
installation of an automatic sprinkler system in the 2731-ZA
Building. The two existing fire detectors in this building will not be
relocated. A manual pull station will be installed inside the building

at the exterior door in the north wall.
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Heating, Ventilating, and Air Conditioning

The building will be heated during the winter and exhausted in the
summer months when inside air is raised above outside ambient air.
The exhaust fan will be located on the roof and will be energized
when the inside temperature reaches approximately 96 °F or when
it can be started manually. Air is introduced into the
2731-ZA Building via a louver mounted on the exterior wall. The
incoming air is filtered through a 45'% ASHRAE-rated filter. The
exhaust fan is rated at approximately 1600 cfm at 1-in. static

pressure.

The 2731-ZA Building is heated in the winter using a ceiling or
wall-suspended electric unit heater rated at approximately 10 kW.
The unit heater is thermostatically controlled and will be energized

when the inside temperature approaches 50 °F.

Electrical (see sketch ES-W460-E3)

A new single vertical section of 3-phase, 480 V MCC will supply
two 40-hp compressor motors, heating, air dryers, and a 5 kVA
480-120/240 V transformer with a 100 A panelboard. The
panelboard will supply control power to vendor-furnished controls

and power for lighting and receptacles in the 2731-ZA Building.

Instrumentation (see sketch ES-W460-P1)

The new air compressors and air dryers will be purchased with
required controls from the vendor. Micon® interfaces will be added
to monitor the vendor-supplied alarm and status points. The Micon®
will also have inputs from the following separately-installed field

instruments.
1. Control of the air compressor discharge valves.

2. Differential pressure transmitters across each filter train.
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3. . Pressure transmitter at air dryer discharge.

4. Pressure transmitter downstream from pressure reducing

valve.

5.  Dew point transmitter for air quality going to the SPS.

C.  UTILITIES (600)

A new utility service to a new 225 kVA pad-mounted transformer that has

a 3-phase, 480 V secondary will be installed. This transformer will supply

the new office structure transformer and the 2731-ZA Building new dry

MCC from a locatl distribution panelboard. The new 225 kVA transformer

will comply with the recommendations contained in FM Data Sheet 5-4.

D.  SPECIAL EQUIPMENT AND PROCESS SYSTEMS (700)

W460CDR.TD.854

Stabilization and Packaging System

The SPS prototype has been identified at the request of RFETS for
their installation. An equitable adjustment for the cost of the first
nine modifications was agreed to by the DOE and the cost was
applied to the four SPSs. The Hanford portion of the cost is included
in the CDR estimate. RFETS also requested a design modification for
a ventilation header and electrical connection that provides a
minimum number of utility interface points. The PFP will request
this same modification and the cost for this is included in the CDR
estimate. - '

The SPS prototype will be modified to meet PFP requirements.
These modifications will include changing the receipt hood to a
glovebox by removing the hood sash and installing an entry airlock
or sphincter seal-in port. The coﬁveyor connection used on the

prototype will be changed into a glovebox for the PFP SPS by
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in§tal_ling an entry airlock. The metal brushing equipment in the
prototype will be removed and replaced with a size reduction station.
Experience at PFP has showh that heating oxide causes the oxide to
agglomerate into large chunks that must be broken up. The nitrogen
atmosphere for the prototype will be replaced with a dry air
atmosphere and an automatic fire suppression system will be added.
The PFP will utilize SPS to repackage some of their existing
containers without prbcessing the oxide inside the containers. This
will require some minor modifications to the SPS conveyors and

fixtures.

Changes to the ventilation controls on the prototype cannot be
determined at this time due to incomplete information on the

prototype controls.

Fire Protection

The new SPS glovebox enclosures will be a procured system
designed in accordance with the requirements of DOE
Order 6430.1A and the draft DOE Glovebox Fire Protection
Standard.

Processing or repackaging of plutonium metal in the SPS gloveboxes
will be prohibited due to the pyrophoric nature of this material and
the planned dry-air environment.

Each new enclosure will be procured with both automatic and
manual fire suppression systems as required by the draff DOE
Glovebox Fire Protection Standard for a non-inerted environment.
Complete fire suppression systems will be procured with piping,
nozzles, actuation device's, appurtenances and trim installed, and
ready means of mechanical and electrical connection to building fire

protection services.
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All necessary fire detectors will be installed in each glovebox.
Detection systems will be provided with ready means of connection

to building fire protection services and fire alarm systems.

Fire protection system interfaces with building systems and services
will be made outside of each enclosure at an accessible location.
Junction boxes will be procured with, and attached to, each SPS
enclosure as necessary to facilitate the interface between SPS
enclosure detectors and other electrical components with the new
FCP planned for the 2736-ZB Building.

Electrical

The eiectrical loads for the SPS are grouped by process into two
areas. Both areas together require a single 125 A, 3-phase, 480-V
power source for most of the equipment, plus 120 V UPS power for
dump valves for each area. A separate 125 A, 3-phase, 480-V

power source is also required for the laser generator.

The first area, the stabilization process, requires a 3-phase, 4-wire,
480 V, 100 A circuit breaker panelboard (see sketch ES-W460-E3).

The second area, the packaging process', will have a 50 A subfeed
from the stabilization process panelboard for motor controllers and
208Y/120 V transformers.

Both areas will be supplied from a group of four electrical cubicles. .
The 100 A panelboard will be located along the east wall of
room 602. The PLClinstrument cabinet will be located in
room 641D near the control room. .The motor controller group will

be located at the north end of room 602 on an existing pad.
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The 480-208Y/120 V transformers - and the 208Y/120 V
panelboards, for both the stabilization and packaging processes will

also be located in room 602.

The SPS will be supplied with two PLCs. The laser generator will be
located north of the control room in room 6418B.

The UPS will be located in room 641D. The UPS will supply the
PLCs and dump valves.

The following additional items will be supplied with the SPS as

government-furnished equipment:

] Three 480-208Y/120 transformers (one 0.75 kVA,
one 5.2 kVA, one 9 kVA).

. One 24 V dc power supply.

. Ten hood lighting fixtures and circuits.

. One UPS of undetermined size.

. Two PLCs with software.

The initial design of the SPS is described below for informational

‘purposes only.

. The SPS will consist of two major modules: stabilization and
packaging. The stabilization module will consist of a receipt

glovebox, conveyor glovebox, a material preparation area,

transport area, furnace area, and a test area with a

-33- 01/28/97



W460CDR.TD.854

HNF-SD-W460-CDR-001, Rev. 0

loss-on-ignition furnace. The packaging module will consist of
a can dispense and fill area, can weigh and cap insertion area,

intermediate can handling area, and outer can weld monitoring

" area.

The design of the receipt glovebox provides a protected work
area for initial receipt of incoming containers. Container
identifiers are recorded and the outer container is opened
manually. The inner container is removed and transferred
through the entry airlock to the material prebaration glovebox
(outer container goes to low level waste). In the material
preparation glovebox, the inner container is assayed, opened,
decontaminated, compacted, and loaded out to metal waste.
At the powder dispensing station, the inner container of
plutonium oxide is transferred to a batch furnace tray using a
screened funnel, screw conveyor, bin vibrator, and tray funnel
cover. A size reduction station will be included to break apart

oxide that agglomerates during heating in the furnaces.

The transport area glovebox contains a conveyor to transport
convenience cans of plutonium metal and furnace trays
between the material preparation area, the furnace area, the
foss-on-ignition {LOI) test area, and the tipping/dispense/fill
area. The furnace area glovebox contains the furnace
glovebox and two stabilization furnaces for thermal
stabilization of plutonium oxide. The test area glovebox
contains the LOI sampling'station, the sample desiccator, and
the LOI furnace to verify that plutonium oxide processed
through the stabilization furnaces has achieved acceptable
moisture reduction test value. In the dispense and fill area,
batches of plutonium oxides in furnace trays are dispensed

into convenience cans, and filled convenience cans of oxide

-34 - . 01/29/97



W460CDR.TD.854

HNF-SD-W460-CDR-001, Rev. 0

are moved to the can weigh and cap insertion area. The
dispense and fill area contains the tipping glovebox, the
dispense/fill glovebox, the seismic displacement absorber, the
furnaée tray elevator/transpose unit, the furnace tray tipper,
the convenience can transfer unit, and the convenience can

handier.

In the can weigh and cap insertion area, a convenience can is
loaded into an intermediate can and a can lid blank (cap or
bung) is placed in the top. The can weigh and cap insertion
area includes the can weigh and cap insertion glévebox, a
gaslock, a convenience can turntable, the weigh scale and bar

code reader, the convenience can pusher, the intermediate cap

_ magazine, and the material transfer port. In the intermediate

can handling area, the bung is welded to the intermediate can
and the waste is cut off. The intermediate can handling area
includes the fume cabinet, the intermediate can rotating
sphincter seal, the intermediate can storage magazine, the
laser welding/cutting tool with one waveguide, the |_aser

generator, and the intermediate can handling unit.

In the outer can weld and monitoring area, the intermediate

. can assembly is checked for surface contamination and leaks

in the can seal. As each can passes the test, it is loaded into
an outer can. A can lid blank {cap or bung) is inserted in the
top and the outer can is welded. The whole unit is then leak
tested. The outer can weld and monitoring area includes the
can turntable/trolley, the outer can handling unit, the
intermediate can le_’ak detection unit, the helium fill/lid fitment
unit, the laser welder with a second separate waveguide; the
outer can contamination check unit, and the outer can leak

detection unit. The lag storage trolley is a shielded transfer
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cart is used to. transfer storage containers out of the SPS

operation area to the NDA laboratory or secure storage vault.
Standard Equipment

2736-2B Building
Three calorimeters will be provided in the NDA laboratory area: two

will be new and one will be an excess calorimeter from LANL.

Four 28-in. by 6-ft stainless stee! tables will be provided for the

gamma ray isotopic counting system in the NDA.

The security checkpoint (Mardex®) station will be relocated to the
entrance of the 2736-ZB Building. New metal detectors and X-ray
equipment for the station will be provided by PFP for project W-4860.

Two 8-by 10-ft by 6-ft 8-in. high, oben-office, modular workstations

with 24-in. deep counters and corner personal computer layouts will

be installed in room 620. The furniture system will be capable of

- supporting hang-on modular components that can be connected to

create individual or group workstation areas. Each workstation will
contain task lighting and a power/communication raceway/pole
system. The workstations will comply with NFPA 101 Class A
flame spread requirements, NFPA 225, and Business and
InstitutionalFurnftureManufacturer'sAssociation(BlFMA)standards.

Existing office furniture and office equipment in the

2736-ZB Building will be used for the remainder of offices in this
building.
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2736-Z Building

A vault canister handling unit will remove the DOE-STD-3013
canister from the BNFL lag storage trofley and place the canister in
the vault for storage. The canister handling unit will provide

shielding to reduce operator exposure to ALARA. The design of the

_canister handling unit will depend upon the vault storage concept

chosen.

Office Structure

The office structure will contain 16 office cubicles and 3 secretarial
cubicles similar to the 2 modular workstations in the 2736-ZB
Building.

Each of the six hard-walled offices will be furnished with a 30- by
60-in. desk, a 24- by 36-in. side table, an ergonomic office chair, a
side chair, a 36-in. wide by 42-in. high-shelving unit, and a 4- by 3-ft
whiteboard.

The conference room will have a 4- by 12-ft conference table;
16 chairs; an 8-ft manually-operated projection screen; two 8-ft

whiteboards; and a rélling cart for a projector, television, and VCR.
The lunchroom will be furnished with four dining tables and
24 chairs; one refrigerator; two microwave ovens; two 8-ft bulletin

boards; and two trash cans with lids.

Each restroom/changeroom will have 18, double-tiered, 12- by 18-
by -36-in. high steel lockers and a 6-ft wooden bench.
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2731-ZA Building
The 2731-ZA Building will contain:

Two 150-scfm air compressors

Two desiccant air dryers

Six air filters

One air receiver tank

10 kW, 480 V, 3-phase space heater

E. DEMOLITION (810)

" W460CDR.TD.854

2736-ZB Building

The following spaces contain items that will be demolished and

removed:

Room 602: Two air compressors, two air receiver tanks, air
dryer system, air filters, instrument air system, one 10-hp

motor.

Room 604: Vault safety and inventory system (VSIS)

computers.
Room 608: East wall, door and frame in north wall.

Room 613: Water heater, janitor's sink and accessories,
plumbing above floor slab, west and north walls.

Room 621: -Door and frame in west wall. East wall.

Room 622: Frees‘éanding wall,
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Corridor 625: VSIS cable and cable rack.
Room 626: Door and frame. North wall. -

Room 627: Door and frame, plumbing fixtures and piping
above floor slab, north wall, (piping will be capped above

ceiling and below floor slab).

Room 628: South wall, plumbing fixtures and piping above
floor slab, (piping will be capped above ceiling and below floor
slab).

Room 629: North, east, and west walls, including two doors.

Metal detector.

Room 630: North wall, decontamination shower and plumbing
above floor slab, (piping will be capped above ceiling and

below floor slab).

Room 632: Door and frame; new door rough opening in north

wall.

Room 635: Door and frame; new door rough opening in east

wall.

Room 636: The repackaging glovebox is radioactively
contaminated and requires decontamination processing prior to
removal. HVAC zone |l differential pressure sensor and fire

zone 7 heat detector.

Room 639/640: Abandoned emergency shower; doors and

frames; west, north, and east walls, (a new pair of Class B
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doors and frame will be installed for access and the north and
east walls will be replaced by a 2-hr Underwriters Laboratories
[UL] fire-rated wall).

Room 641: The dividing metal stud and gypboard pattition
between room 641 and 642, VSIS electronic cabinets
(Motorola® units) qnd enclosure. The connecting door
between rooms 641 and 638 and adjacent sectibn of wall will
be removed temporarily to facilitate access and delivery of a
new HEPA filter through room 841 and 642 toiits final location
in room 639/640. The exterior concrete stoop, steps, and

pipe railing at door 477.

Room 642: A new concrete opening in the east exterior wall

to receive door frame anchors, a Class 5 vault door and frame.
Exterior North Wall: Existing gas bottle storage station.

Roof: Isokinetic sampling system, access ladder.

2736-Z Building

The following items will be demolished and removed:

Vault 1: HVAC exhaust duct on west wall, VSIS sensors and

‘cable, cubicles, smoke detectors, CAMS.

Vault 2: HVAC exhaust duct on west wall, metal storage
racks, fire sprinkler lines, smoke detectors, CAMS.
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J Vault 4: HVAC exhaust duct on east wall, VéIS sensors and
cable, cubicles, smoke detectors, CAMS.

2731-ZA Building
The metal storage racks and the interior partition wall will be

demolished.

234-7B Building
All material and structures in the laydown area to the north of the
building will be removed. The wood structure across the street, to

the west of the building, will be removed.

Drainfield

The existing sanitary drainfield located about 40 ft wesf of the
2721-Z Building no longer functions and will be demolished. The
area will be recompacted using suitable backfill to accommodate the
new office building.

F. OTHER PROJECT COSTS (900)

Other project costs for project W-460 consist of the following activities.

The statement of work for these activities is shown in Appendix C.

W460CDR.TD.854

Conceptual Phase
The performance contractor will fund and direct the following

activities supporting the conceptual phase:

. Functional Design Criteria

J Conceptual Design Report

® Preliminary Safety Evaluation

. Quality Assurance Program Plan

. Project Management Plan
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. Project Validation ‘
J Advanced Conceptual Design

Definitive Design Phase
The performance contractor will fund and direct the following

activities supporting definitive design:

.. Cognizant Facility personnel will be available to provide design

input and review services for all phases of the design.

. A fire hazards analysis will be generated for the new

stabilization and packaging process in the 2736-ZB Building.

. A security plan will be provided to detail how secure areas will

be maintained during construction.

. Support the development of the appropriate level of safety

documentation. -

J Generate and coordinate the approval of regulatory permits to
support the start of construction.

Procurement Phase
The performance contractor will fund and direct the following

activities supporting the OAK procurement of the SPS:
. A cognizant Facility person will be designated as the
"contracting officer’s technical representative" to support the

QAK procurement office.

. Appropriate Facility personnel will be made available to provide

input to the vendor and review the equipment design.
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Construction Phase
The performance contractor will fund and direct the following

activities supporting construction:

. Provide Operations personnel as needed to support the

construction contractor.

Relocate Facility equipment and materials as needed to

allow access for construction.
—  Support lock and tag of equipment.

— Configure the Facility systems as needed to allow tie-ins

and testing.
— Provide solid waste disposal services where necessary.

- Decontaminate the room 636 glovebox prior to
demolition.

Support tours for contract bids.

. Provide Facility planning resources as necessary for the
preparation of work control packages for potentially hazardous
tasks such as the demolition of the room 636 glovebox and for

overall integration with other Facility activities.

. Arrange for support from Safeguards and Security (SAS)
personnel for the SAS-related modifications being performed.

. Schedule maintenance resources for performance tests of

installed or relocated HEPA filters.
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Schedule the Hanford fire department to support fire system

modifications and tie-ins.

Schedule and escort the IAEA to witness the relocation of the
IAEA monitoring cabinet and installation of IAEA barriers that

require their witness.

Provide radiological control technicians to support the room
636 glovebox demolition, other interior demolition, or exterior

excavations as needed.

Provide escorts for vendor technical representatives to support

the installation portion of the OAK procurement.

5.  Testing and Startup

W460CDR.TD.854

Provide personnel to witness and support the acceptance
testing of the SPS by the construction contractor.

Prepare maintenance and operating procedures to
accommodate the new system and associated infrastructure

modifications.

Provide training on the new system to operational and

engineering personnel.

Perform an operational readiness review to support startup of

' the new system.
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G. DESIGN COMPLIANCE
The design and construction of project W-460 will comply with the codes
and regulations listed in the FDC and the following additional design
criteria.

Air Conditioning and Refrigeration Institute (ARI)

ARI 410 Forced Circulation Air Cooling and
Air-Heating Coils

ARI 430 Central Station Air Handling Units

Air Movement and Control Association, Inc. (AMCA)

AMCA 99-86 Standards Handbook

AMCA 201-90 Fan Application Manual - Fans and
Systems

AMCA 210-85 Certified Ratings Program Air
Performance

AMCA 500-89 Test Methods for Louvers, Dampers,

and Shutters

American Nationhal Standards Institute (ANSI)

ANSNAFBMA 2-1978 . Load Rating and Fatigue Life for Ball
Bearings

ANSNAFBMA 11-1978 Load Rating and Fatigue Life for
Roller Bearings

ANSIN13.1-1969 Guide to Sampling Airborne
Radioactive Materials in Nuclear
Facilities

ANSI N42.,18-1974 Specification and Performance of

On-Site Instrumentation for

Continuously Monitoring

Radioactivity in Effluents
C80.1-1990 Rigid Steel Conduit-Zinc Coated

C82.1¢-1990 Fluorescent Lamp Ballasts
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American Society of Heating, Refrigerating and Air-Conditioning
Engineers (ASHRAE)

Standard 62 Ventilation for Acceptable Indoor Air
Qual_ity
Standard 90 C Energy Conservation in New Building
: Design )

- Applications Handbook
Equipment Handbook
Fundamentals Handbook
Refrigeration Handbook
Systems Handbool;
American Socigty of Mechanical Engineers (ASME)
ASME B16 Fittings, Flanges and Valves
ASME -B‘31.1 " Power Piping
American Welding Society (AWS)

AWS D1.1 (1986) Structural Welding Code - Steel

AWS D1.3 (1981) Structural Welding Code - Sheet
Steel

Associated Air Balance Council
ERDA 76-21 (ORNL-NSIC-65.1), Nuclear Air Cleaning Handbook
Factory Mutual Engineering Corporation (FMEC)

Loss Prevention . Transformers
Data Sheet 5-4

Federal Specifications (FS)

W-C-375B/GEN Circuit Breakers, Molded Case;

NOT 1 Branch Circuit and Service

W-C-1094A Conduit And Conduit Fittings Plastic,
Rigid
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Fittings For Cable, Power, Electrical '
And Conduit, Metal, Flexible

Panel, Power Distribution

Conduit, Metal, Flexible

Institute of Electrical and Electronics Engineers (IEEE)

IEEE 112 (1984)

Test Procedure for Polyphase
Induction Motors and Generators

National Electrical Manufacturers Association (NEMA)

FB 1-1988

MG-1-1978 -

ICS 2-1988

ICS 6-1988

KS 1-1980
PB 1-1990

RN 1-198¢

ST 20-1988

Fittings, Cast Metal Boxes, and
Conduit Bodies for Conduit and
Cable Assemblies

Motors and Generators

Industrial Control Devices,
Controllers and Assemblies

Enclosures for Industrial Controls and
Systems

Enclosed Switches

Panelboards

Polyvinyl-Chloride (PVC) Externally
Coated Galvanized Rigid Steel
Conduit and Intermediate Metal
Conduit

Dry-Type Transformers for General
Applications

National Fire Protection Association (NFPA)

13 (1996)

24 (1995)

80A (1996)
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Installation of Sprinkler Systems

Installation of Private Fire Service
Mains and Their Appurtenances

Exterior Fire Exposures
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Installation of Air Condmonmg and
Ventilating Systems

Emergency and Standby Power
Systems

Types of Building Construction

Method of Test of Surface Burning
Characteristics of Building Materials

Lightning Protection Systems

Sheet Metal and Air Conditioning Contractors National

HVAC Duct Construction Standards--Metal and Flexible

HVAC Duct Design Manual

Round Industrial Duct Construction Standards

Underwriters Laboratories {UL)

Electrical Appliance and
Utilization Equipment Directory

Electrical Construction
Materials Directory

797-1983
w/Rev through 5/89

1242-1983 :
w/Rev through 11/89

U.S. Department of Energy {DOE)
Orders

470.1

Standards

DOE-EV-0043

DRAFT
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1991
1991
Electrical Metallic Tubing

Intermediate Metal Conduit

Safeguards and Security Program

Standard on Fire Protection
of Portable Structures (August 1979)

Glovebox Fire Protection Standard
(March 1993)
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DRAFT Filter Plenum Fire Protection Criteria
. (February 1992)

DOE-STD-3013-96 (Draft) Criteria for Safe Storage of
Plutonium Metals and Oxides

Washington Administrative Code (WAC)

246-290-490 Public Water Supplies,
Cross-Connection Control

Computer software used for design analysis will be verified and validated in
accordance with NOA-1, 1989, Supplement 11S-2.

V. METHODS OF PERFORMANCE

A. ARCHITECT-ENGINEER CONSTRUCTION MANAGER WORK (WBS 1.1
AND WBS 1:2) »
The architect-engineer construction manager will provide definitive design,
engineering during construction, and acceptance inspection services for the
projec_:t. All design media will be sealed by professional engineers
registered in the State of Washington.

B. PROCUREMENT STRATEGY (WBS 2.1 AND WBS 2.2)
The major procu}er’hent action associated with project W-460 is the
procurement of the SPS via a national procurement action by OAK. This
procurement will encompass the design, fabrication, installation, and
testing of the SPS. The performance contractor will purchase the

isokinetic stack sampler and three calorimeters for the NDA laboratory.

C. CONSTRUCTION WORK BY ONSITE CONTRACTORS (WBS 3.1)
The architect-engineer construction manager will manage onsite
construction forces to support the relocation of IAEA monitoring

equipment, demolition of the final phase of the VSIS safeguards and
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security system, and the modification of room 636 to function as an IAEA
work area, including the demolition of the glovebox in this room.

D. CONSTRUCTION WORK BY OFESITE CONTRACTORS (WBS 3.2)
The architect-engineer construction manager will manage fixed-price

construction contracts which will:

. Install the 2736-ZB Building HVAC, electrical, architectural, and

security infrastructure modifications to support the new SPS.

L install a new modular office structure near the 2736-ZB Building to

support expanded operations.

. Modify the 2731-ZA Building to house a dry air supply system for
the SPS.

. Modify three vault rooms in the 2736-Z Building to accommodate

the new container configuration for the SPS.

E. PROJECT INTEGRATION (WBS 4.0)
The performance contractor is directly responsible to the Project Hanford
Management Contractor (PHMC) for performing all activities associated
with the Facility Stabilization Project which includes project W-460. The
performance contractor will negotiate performance measures with the
PHMC and manage and integrate scope, cost, and schedule through the
. life of the project.

The architect-engineer construction manager will provide project
management resources to the performance céntractor to support project
execution from the conceptual phase through acceptance testing and
project close out.

W460CDR.TD.854 - 50 - 01/29/97



HNF-SD-W460-CDR-001, Rev. 0

F. OTHER PROJECT COSTS (WBS 5.0)
The performance contractor will direct the resources necessary to perform
the expense-funded activities' (other project costs) needed to implement
project W-460. - These actions primarily include:

. Support the conceptual phase of the project which includes the
generation of an Functional Design Criteria (FDC), CDR, and ACD.

. Provide design input and reviews from cognizaht plant personnel for

definitive design and procurement.

4 Provide support from cognizant plant personne! to generate and

coordinate project permitting actions.

. Provide construction support from Facility personnel not dedicated
to the project such as plant engineering, PFP planning, operations,
radiclogical control technicians, maintenance, safety, quality,

environmental, Hanford patrol, and the Hanford fire department.
L4 Provide Facility support for system testing and startup including the
generation of procedures, personnel training, operational testing, and

readiness assessment.

. Provide the inventories necessary to support initial startup and

testing.

Vi. REQUIREMENTS AND ASSESSMENTS

A. SAFEGUARDS AND SECURITY
The processing of SNM requires physical protection as defined in DOE
Orders 470.1, 5632.1C, and 5633.3B. Current safeguards and security

provisions at the PFP comply with these protection program requirements.
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Project W-460 will not require any major safeguards and security physical

upgrades. Only minor plant design changes are required to support

installing the PFP SPS and modifying the nuclear material storage vaults

to accommodate the SPS-sealed packages.

The design elements necessary to maintain adequate plant opérating

security and to provide secure nuclear material storage are listed below.

The overall design concept is based on long-term material storage with

only annual vault entries.

W460CDR.TD.854

The storage cubicles and VSIS equipment inside room 3 of the
2736-Z Building will be abandoned in place. The metal storage racks
in room 2 and the VSIS equipment in rooms 1 and 4 will be
removed. If in-floor storage is used, the material storage cubicles in

rooms 3 and 4 will be removed. -

Barriers will be installed inside the air ducts at the wall boundary
between rooms 1 and 3 and at the wall between rooms 3 and 4.
Inspection access hatches {with provisions for tamper-indicating
seals) in the duct work will be installed to permit visual verification

of barrier integrity.

McGard® security bolts will be provided at each storage location to

secure canister storage.

A means to allow fiber optic seals to be installed across rows of
material storage locations will be provided. Vault penetrations will

allow the seals to be read from the vault corridor.
A special yoke for the canister lifting tool will be installed. Use of

this too! will ensure adequate control of physical access to the

canisters, if in-floor storage is used.
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The existi.ng interior equipment in vaults 1, 2, and 4 in the
2736-Z Building (i.e., fire protection sensors and continuous air
monitors) will be removed; the security vibration and door sensors

will remain in place.

The existing Motorola® data acquisition computers in room 641 and
the PRIME host computer in room 604 (and associated cabling) wil!
remain in place. The.computers and cables will be removed after all

the vaults are modified.

The Mardex® automated access portal will be relocated from
room 829 to room 610 in the 2736-ZB Building.

All existing security equipment (sensors, cameras, etc.) in the
2736-ZB Building; outside of vauits 1, 2, 3, and 4; and in the ceiling
in the 2736-Z Building will be left in place.

Balanced magnetic switches will be added for the new exterior

material access area (MAA) boundary vault doors in room 641.

If cubicle storage is used, barriers to restrict physical access to the
top and bottom of each material storage cubicle will be provided.
Also, new-storage cubicles to room 2 and new concrete doors to the

existing cubicle structures in room 3 and room 4 will be added.

Adequate physical security protection measures must be provided during

the life cycle of project W-460.

W460CDR.TD.854
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B.  HEALTH AND SAFETY

Rédiation Protection

Radiation shielding for operators of the SPS will be provided on the
equipment by BNFL. Shieldiné for transporting the plutonium between the
SPS and the vault will be provided by the lag storage trolley. The SPS
control room will be shielded to reduce operator exposure to as low as
reasonably achievable (ALARA).

Operator exposure in the NDA laboratory will be reduced by relocating the
technicians desks from the laboratory area to office rooms on
corridor 633.

Shielding requirements for the vaults will be determined during ACD.

The conceptual design is based on the premise that the existing criticality
alarm systems in the 2736-Z and 2736-ZB Buildings will provide adequate
coverage for the new process and vault configuration. Evaluation of the

coverage wil! continue during definitive design.

Industrial Safety

Design and construction will ensure compliance with applicable industrial
health and safety standards (Code of Federal Regulations [CFR}
29 CFR 1910and 19286), Fluor Daniel Hanford Company Industrial Hygiene
Manuals, WHC-CM-4-40 and WHC-CM-1-11, and the most recent
consensus standards applicable to occupational safety and health (e.g.,
American Conference of Governmental Industrial Hygienists [ACGIH]
threshold limit values for chemical substances and physical agents and
biological exposure indices).
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Risk Prevention During Construction
During construction, contractors will be required to take all reasonable
precautions in their work to protect the health and safety of their

employees, subcontractors, the operating contractor, and DOE personnel.

Construction work to modify a vault room will not occur until all stored
radioactive material has been removed from the room. Processing of
plutonium will then proceed until the next vault room has been completely
emptied. At that time, processing will cease and construction crews will

be remobilized to convert the next vault room to the new configuration.

A 24-hr advance notice of any excavation work disrupting roadways or
other services will be required to ensure that emergency personnel receive
adequate notification.

DOE health and safety standards and regulations will be followed to
minimize risks during construction. Removing, packing, and disposing of .
any contaminated soil, radioactive or dangerous waste, and materials
found during excavation will comply with appropriate safety standards and
procedures. At all times, the construction contractor will ensure that the
construction area is accessible to emergency vehicles or personnel and

that emergency evacuation routes are not obstructed.

C. DECONTAMINATION AND DECOMMISSIONING
Decontamination measures are not required for modifications to the
2736-Z, 2736-ZA, and 2736-ZB Buildings. Demolition and removal of the
repackaging glovebox in room 636 will require decontamination of the

glovebox and the ductwork.
The SPS and related support services shall be designed to limit dispersion

of radioactive materials, facilitate decontamination and decommissioning,

and reuse. All SPS internal surfaces will be finished to facilitate
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decontamination. SPS components will be designed for easy disassembly
using common toals, to the extent practical. Internal SPS components will
be small enough to be handled easily using sealouts, and compact enough
to fit into a disposal package such as a 208-liter {55-gal) drum. ’

D. PROVISIONS FOR FALLOUT SHELTERS

There will be no provisions for fallout shelters.

E. MAINTENANCE AND OPERATION REQUIREMENTS
Project W-460 will be designed to provide access for maintenance and
operations. The project W-460 Human Factors Plan will ensure that
opgrator control panels are ergonomically designed and that operators have

adequate space to perform their jobs (see Appendix K).

Access to equipment for maintenance will be provided during definitive
design to ensure that maintenance can be performed in a safe and efficient

manner.
The packaging section of the SPS will require metric tools for maintenance.

F. AUTOMATED DATA PROCESSING EQUIPMENT
The SPS control system consists of three subsystems: the plutonium
. stabilization contro! system (PSCS); the plutonium packaging control
system {PPCS); and the data management system (DMS). The function
of the PSCS and the PPCS is process control. The function of the DMS is
data collection and export of management information. The processing
controls and DMS are based on PC computer systems using standard
off-the-shelf components and application software. Communication links
between the control systems and the DMS use standard Ethemet

protocols.

The proceésing control systems produce data during the stabilization
and packaging operations that may be captured by the DMS, then stored
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or exported to another system. The DMS is capable of interfacing with

existing PFP systems and will be the access point for process data.

Data obtained during the processing operations can be used to

satisfy DOE-STD-3013 reporting requirements, security requirements, and

material accountability requirements.

G. QUALITY ASSURANCE/SAFETY CLASSIFICATION

W460CDR.TD.854

Quality Assurance Activities

Project activities for all contractors involved in design, procurement,

-construction, and acceptance will be governed, as applicable, by the

requirements of 10 CFR 830.120, "Oua!ity Assurance.” Minimum
project quality attributes are included in the project FDC and the
project specific Quality Assurance Program Plan (QAPP). The QAPP
will indicate the project critical characteristics, corresponding safety
classification assignments, and programmétic criteria, as applicable.
Additional requirements may be added by appropriate controlling
documents. The specific technical and quality programmatic
requirements and the requirements for material certifications,
qualification/certification of personnel, inspections, examinations/
testing, and applicable quality assurance records will be established

during definitive design and included in design documents.

Project W-460 will be designed as a nonreactor nuclear facility in
accordance with DOE Order 6430.1A including applicable 1300,
1323, 1325, 99.0, and 99.1 sections. The PFP vault storage facility
is a Hazards Class Il facility.

Safety Classification

Independent design verification, in accordance with company
procedures, will be required if Safety Class structures are modified.
Safety Class materials will be procured from qualified suppliers or as
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dedicated "commercial-grade items" through commercially avaitable

sources unless specific exception is noted during definitive design.

Safety classifications are identified for those systems, components,
and structures important to safety or environmental protection so
that appropriate efforts will be placed on design, procurement,

construction, testing, operation, maintenance, and modifications.

Safety classification criteria and methodology are defined in Safety
Analysis Manual, WHC-CM-4-46.  Safety Classifications are
determined through analysis and consequences of failure based on
information contained in the project FDC and safety analysis
documents. The resulting safety classifications form the basis for
the Hanford design and quality assurance requirements applied to the
project. Safety Class is the highest level applied to any element of
the proposed facility.

Safety classification of systems, components, and/or structures are

shown in Table 1.

H. ENVIRONMENTAL COMPLIANCE
The National Environmental Policy Act (NEPA) requires that all activities
performed by a federal agency or performed on federal lands be reviewed
for environmental impacts. A NEPA review will be required for
project W-460 construction activities only. {Itis anticipated that the level
of NEPA review required for construction activities will be a categorical
exclusion [CX].) Stabilization impacts were analyzed in the "Plutonium
Finishing Plant Stabilization Final Environmental Impact Statement” (ref 5).
The Record of Decision was approved June 25, 1996. The documentation
is performed on one of three levels depending upon the size_ and impact of
the activity. The three levels are: categorical exclusion, environmental

assessment, or environmental impact statement.
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TABLE 1

SAFETY CLASSIFICATION OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structure/System/Component

Consequence of Failure

Safety Class
Designation

2736-ZB Building structure

Building failure would cause
radiological release from SPS or
ruptured canisters

Safety Class

27386-Z Building structure

Building failure would cause
radiological release from ruptured
canisters

Safety Class

2736-Z Building vault sterage
configuration

Damage to canisters, loss of
ventilation, criticality from
non-safe geometry

Safety Class

SPS glovebox structure and
floor anchors

Release of radioactive material,
non-safe geometry

Safety Class

Process exhaust systéem HEPA
filters, and HEPA filter
housing in room 639/640 and
ductwork through the roof of
2736-ZB Building

Release of radioactive material
into the environment ’

Safety Class

2736-ZB Building final HEPA
filter, HEPA filter housing, and
ductwork up to the HEPA
filter housing )

Release of radioactive material
into the environment

Safety Class

2736-Z Building exhaust
system HEPA filter, HEPA
filter housing and ductwork up
to HEPA filter housing

Release of radioactive material
into the environment

Safety Class

Construction door in
2736-ZB Building

Same as building walls

Safety Class

Cutting tools and electrical
equipment inside the SPS
material preparation area

Sparks could cause ignition
sources for fire/explosion

Safety Class

Vault ventilation supply
backdraft damper or supply
filters

Radioactive material release
through supply path

Safety Class

W460CDR.TD.854
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TABLE 1

SAFETY CLASSIFICATION OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structure/System/Component

Consequence of Failure

Safety Class
Designation

Facility CAMs (in storage
vault and in rooms 641
and 642)

No notification of airborne
radioactivity

Safety Significant

Furnace cooling jacket, if
water cooling is used

Unsafe geometry of plutonium
solution causing criticality

Safety Significant

Moisture detection in SPS
gloveboxes

Moisture in canisters could allow
pressure buildup in canisters while
in storage, allowing for burst
canister, radiological release

Safety Significant

Dryer on SPS supply air

Moisture in canisters could allow
pressure buildup in canisters while
in storage, allowing for burst
canister, radiological release.

Safety Significant

SPS glovebox pressure
indications and alarms

Positive pressure within glovebox
leading to radioactive material
dispersal

Safety Significant

SPS glovebox ventilation
kicker fan and controls

Release of radioactive material
into the building

Safety Significant

SPS glovebox sphincter seals,
entry isolation doors and
controls

Release of radioactive material.
into the building

Safety Significant

SPS dump valves and
interlocks to glovebox
pressure transducers

Release of radioactive material
into the building

Safety Significant

Regulators and pressure relief
valves (PRVs) on compressed
dry air supply and compressed
utility gas supplies to SPS

Overpressurization events causing
failure of glovebox confinement
and release of radioactive material
into the building.

Safety Significant

Restraints for compressed
SPS fire suppression gas
bottles

Missile threat if valve breaks

Safety Significant

Criticality alarms

Undetected criticality

Safety Significant

W460CDR.TD.854
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Liquid waste generated during operation of the process will be
containerized to allow for sampling and proper designation prior to
disposal. Disposal of the material will be in accordance with applicable
regulations. The condensate from the coils on the HVAC system will tie
into the drainline for existing condensate effluent located in room 602 of
the 2736-ZB Building. Condensate effluent must meet drinking water
standards.

All gaseous effluents will be reviewed by the cognizant engineer prior to
operation of the process. The design of the stack monitoring system wiil
be done during definitive design. The location of monitoring and effluent
release points will be reviewed with the cognizant engineer prior to

construction.

Solid wasté to be generated during construction or operation needs to be
brought to the attention of the solid waste cognizant engineer prior to
beginning the project to allow time for proper documentation preparation
and approval.

R PERMITS
The addition of a new stack or modification of the existing stack requires
approval by the Washington State Department of Health and the
U.S. Environmental Protection Agency (EPA) prior to construction. The
stack will be a National Emission Standards for Hazardous Air Pollutants
(NESHAP) compliant major stack. The stack will meet all applicable
_ réquirements for a major stack. The airflow from the stack will have a

narrow range of variability.

A summary of potential permitting requirements applicable to
project W-460 is shown in Table 2. ' ’
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Vil. IDENTIFICATION AND ANALYSIS OF UNCERTAINTIES

An ACD is planned to further define the scope of project W-460.

The CDR effort proceeded in pérallel with the design of the prototype SPS at
RFETS. The intention was to incorporate the design of the SPS into the CDR as
it was developed by BNFL. However, the design of the RFETS SPS has been
delayed and many of the details that are required to establish the interfaces of
the SPS in the 2736-ZB Building are not known at this time. In addition, the
type of contract that BNFL has with DOE to furnish a base prototype SPS for
RFETS and then to customize that design for each of the other sites prdvides
uncertainty of the final configuration of the PFP SPS.

One change that PFP intends to make to the prototype is to add automatic
controls. The cost for this change cannot be determined at this time because
information .regarding the prototype controls is not available. It is anticipated
that the prototype SPS will be operating and details of the basic design will be
available for review before the start of ACD. A 15% contingency has been

added to the cost of the SPS to account for the uncertainty of the final design.

A Vault Configuration Comparison Study will idéntify a preferred method for
storing the DOE-STD-3013 canister in the 2736-Z vault (see appendix'M). The
study will not be completed until after the CDR has been issued for comments
because other studies that form a part of the analysis have not been completed.
The ACD will review the preferred alternative from the Vault Configuration
Comparison Study and determine the impacts to the 2736-Z and 2736-ZA
Buildings. The cost for the mosf expensive storage concept is included in the
CDR estimate.

A. 2736-ZB BUILDING
At the direction of the design authority, the process exhaust from the SPS
was connected to the 2736-ZB Building HVAC system at the exhaust fan
inlet plenum. The 2736-ZB Building HVAC system has a history of
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unreliabifity énd a number of changes have been proposed in the
architectural layout and HVAC control system of the 2736-ZB Building to
improve the operation of the HVAC system. However, by connecting the
SPS exhaust duct to the building exhaust, the SPS glovebox pressure
control will be affected by any upsets and/or changes in the operation of
the building exhaust. A separate exhaust ventilation system for the SPS
process should be considered during the ACD due to the uncertainty of
control functions of the present building HVAC system and static pressure
availability at the exhaust fan inlet plenum.

The operation airflow rates from the SPS are uncertain. A flow diagram
showing airflow rates was transmitted to BNFL for confirmation.
However, the ventilation airflow rates supplied by BNFL for the process are
not finalized and are being revised. The SPS exhaust ventilation system
was sized for maintenance airflow whichis greater than normal operational
airflow. This should provide an adequate contingency for any increase in

the design airflow.

It is anticipated that existing cooling coil CC-4 will be adequate for cooling
rooms 641/642. As data for the SPS heat-generating equipment becomes
available, a revised heat transfer analysis may be required to determine the
exact heat rejection rate to rooms 641/642. If additional cooling is
required, cooling coil CC-4 can be replaced and a separate condensing unit
dedicated to cooling coil CC-4 can be supplied. The estimate does not
have any costs for a.dditional cooling because the risk was perceived to be

low.

The types of HEPA filters and other components for the ventilation system
that are being supplied by BNFL are not known. The HEPA filter and HEPA
filter housing must meet ASME N509 and N510 requirements and be
compatible with PFP operational necessities. The contingency for the SPS

will cover replacing the HEPA filters and other components.
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The FHA will determine the need for additiona! fire dampers in the
2736-ZB Building. No contingency has been added for additional fire
dampers.

The FHA will address the combustible loading and the fire-resistance rating
of each SPS enclosure. The total combustible loading in each glovebox
enclosure will be less than the fire-resistance rating of the enclosure.
Administrative controls will be required to control the combustible loading
in each glovebox.

The ha_rmonié dampening for the power supply to the laser generator may
be required. The manufacturer of the laser generator states that the unit
is now available with incoming line filters built in as standard equipment.
This will have to be reviewed during definitive design. No contingency has
been added for a harmonic damper.

Panelboard DSW-NP-1 may not need to be upgraded from 400 to 600 A.
After 'project C-189 removes the MCC EP-1" load from panelboard
DSW-NP-1, there may be sufficient power available for the project W-460

loads.

After project C-189 separates MCC EP-1 from panelboard DSW-NP-1,
definitive design will have to review if MCC EP-1 can accommodate a
3/4-hp SPS exhaust fan, a 2-tip condenser compressor for room 636, and

a 2-kW heater for the backflow preventer enclosure.
Interface points between the Micon® DCS and the SPS will be determined
during definitive design. The estimate contains an allowance for interfaces

between the SPS and the Micon® DCS.

External system needs for data from the stabilization and packaging

operation need to be defined. Methods of data transfer from the DMS also
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need to be defined. Removable media or direct network connections
represent viable alternatives to accomplish data transfer. The CDR
assumes that there will not be any direct network connections between

the SPS and the Safeguards and Security computers.

The SPS design and this COR do not have any provisions for inspecting the
final weld on the DOE-STD-3013 canister. The requirement for inspection
of seal welds on the DOE-STD-3013 canister has not been established and
should be reviewed before the start of the ACD.

The modifications to rooms 641 and 642 to prepare them for the SPS will
require removing the stud wall that separates the rooms. After the wall
is removed, the special protective coating on the floor must be repaired.
An allowance has been included in the CDR to patch the coating. If the

materjal cannot be repaired, the entire floor will have to be resurfaced.

The ceiling in rooms 641 and 642 is a lowered sheetrock system that was
painted with a special protective coating during installation to ease
decontamination. The ceiling is 9 ft 6 in. high. The SPS prototype is 8 ft
11 in. at its highest point and will not require any demolition of the ceiling.
However, the ventilation manifold designed for the prototype would
interfere with the ceiling. The ventilation manifold for the PFP SPS must
be designed to remain below the ceiling in rooms 641 and 642. The CDR -

assumes that the ceiling will remain in place.

The floors in rooms 641 and 642 are covered with a special protective
coating. Demolition of the wall dividing these two rooms will expose a
section of the floor that will have to be coated. The existing type of
coating on the floor could not be identified dur.ing the CDR preparation.
The CDR assumed that a current coating could be found to patch the
newly exposed section of floor.

W460CDR.TD.854 - 66 - 01/29/97



_ HNF-SD-W460-CDR-001, Rev. O

The codling air to the furnace in the SPS must be cooled to 25 °F per
BNFL. An allowance has been added to the estimate to cover the cost of
a chiller system for this purpose.

B.  2736-Z BUILDING
The FHA will address the need for lightning protection. The 2736-ZB
Building is protected from lightning strike and the 2736-Z Building is not.
This CDR assumes’ that lightning protéction will be required for the
2736-Z Building and surrounding - structures. There is an adequate
contingency in the CDR for lightning protection.

The electrical, instrumentation, and HVAC requirements for the vault
modifications are unknown. There are no allowances for the cost of these

items in the estimate.

C. OFFICE STRUCTURE
A new 60- by 70-ft relocatable office structure conforming to NFPA 101,
NFPA 220 Type V (000), and DOE/EV-0043 has been assumed for this ’
CDR. If any relocatable structures on the Hanford Site are available and
can be modified to satisfy project requirements, the structures may be

obtained at the time of project implementation to affect some savings.

The FHA will determine the required separation distance between the new

office structure and the surrounding structures.

The source for the 50-kVA, single-phase, 480-240/120 V transformer that
will supply the new office structure will be identified during definitive

design.

D. 2731-ZA BUILDING
The FHA will address the need to retrofit the 2731-ZA Building with

automatic sprinkler protection due to proximity to other structures. The
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building is less than 5,000 2 in area, and the addition of air compressors
as planned does not cause fire loss potential to exceed $1 million,

therefore, this CDR assumes that automatic sprinklers will not be required.

E. PERMITS
The CDR scope includes installing a sewage lift station to replace the’
septic system for the 2736-ZB Building and to provide for the new office
structure. Upon funding approval and completion of construction,
Project L-281, "200-West Area Regional Drainfield," has been proposed as
the preferred means to manage the waste from the septic system located
near the 2736-ZB Building. [f project L-281 is not approved, the sewage
wasfe would be required to be disposed of in a septic tank system.
Modification to the existing system will require the blanking of the septic

tank from the drainfield.

The current septic tank is not large enough to meet holding tank
requirements. A new septic holding tank with a larger holding capacity
would have to be installed and would require an engineering report and
approval by the State. As septic holding tanks are only permitted for 2to
5 years, a new drainfield would be required if the system would be
required past that length of time. The cost for the sewage lift station in

the CDR will be adequate to cover the cost of the septic tank system.
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Engineering Statement of Work

Definitive Design
Project W-460
Plutonium Stabilization and Handling

Customer : Babcock & Wilcox Hanford Company ~ W.O. No. : E55631
Prepared by: Charles O’Neill ~ Date: Janvary 15, 1996 ’

'PROJECT SCOPE

Project W-460, “Plutonium Stabilization and Handling,” (PuSH) encompasses several related
actions to ensure the safe storage of the plutonium remaining at Hanford’s Plutonium
Finishing Plant (PFP) for up to fifty years. The major sections of the project are:

Site Preparation’ : . .

A site selection study chose Rooms 641 and 642 in Building 2736-ZB to house the
SPS. The rooms will be combined into one, with a small control room located in an
adjacent area of the building. Structural preparations such as temporary large
equipment access will be made. Various facility work areas will be relocated, with .
some non structural modifications, to allow all needed tasks to be carried out.

Capacities of facility ventilation systems will be verified and enhanced if nécessary.
Configuration of the systems will be modified if necessary to provide appropriate
separation of facility and process enclosure ventilation. The capacity of utilities and
support systems required for operation of the SPS and of the modified vaults will be
verified; for existing utilities such as electrical power, reconfiguration or enhancement
may be required. Utilities not currently available or of insufficient capacity at
2736-ZB such as nitrogen gas, bottled laser gases or dry air will be supplied by this
project.

SPS Procurement. Installation and Testing

Via the common procurement agent (DOE-OAK), the design of the prototype SPS
unit (to be tested at Rocky Flats during 1997) will be modified to suit Hanford’s
needs, constructed, installed and tested. It is anticipated that the vendor will install
the SPS equipment. The system design may utilize surplus equipment currently at the
Hanford Site if feasible, e.g. a glovebox for size reduction of impure oxide forms.

Within the SPS, items to be procured will include approximately,thirt'een gloveboxes -
and fume hoods with associated ventilation and service connections, stabilization and
laboratory furnaces (a total of three are anticipated), a laser welding machine with

20
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multiple waveguides, a variety of automated material movement equipment and a
system control unit. An initial order of packaging components will be procured for
equlpment testing and qualification. :

Technical requirements for this phase of the Project are detailed in Appendlx B and’
governed by the PuSAP contract. The Hanford portion of the contract is managed by
a Contracting Officer’s Representative (COR) appointed by the PrOJect Management
Division of RL.

Vault Modification

Secure vault storage fixtures in Building 2736-Z will be modified to accommodate the
3013 packages sealed in the SPS. A minimum of two vault rooms must have fixtures
modified to hold the existing inventory, as the portion of the PFP inventory under
agreement with the JAEA must be maintained physically separate from the rest of the
inventory. The storage configuration will be determined based on requirements of
domestic and international security. Security equipment and data management
configuration (seals, item identification equipment, database connections, etc) will be
also modified as needed. The 2736-Z facility ventilation systems will be enhanced if
necessary. ’ ’

Significant operational sequencing will be required to allow construction access while
minimizing radiological dose to construction and operational workers and maintaining
required physical security. Consolidation of the inventory now in vault storage to :
allow an empty room prior to construction of new vault storage fixtures will require |
advance planning and creativity. Any temporary storage modifications will be
designed, installed and removed by this project.

Control and Laboratory Eguxpment Additions
Surveillance equipment and international safeguards equipment currently. in Room 642
will be relocated within Building 2736-ZB to make space for the SPS unit.

Laboratory equipment for non-destructive assay (INDA) of 3013 packages will be
purchased and installed in the 2736-ZB NDA laboratory, Room 637. One to three
(based on planned SPS throughput rates) calorimetry units will be purchased to
accommodate the new package configuration, along with a pre-equilibration bath if
deemed necessary. The gamma scan unit will be updated, and a second unit will be
purchased if required to handle SPS throughput rates. Based on discussions with the
PuSAP task team, space for a radiography unit capable of determining weld signatures
and contents baselining will be set aside as a good practice item. Site preparation for
these items will be undertaken in sequence to minimize disruptions to NDA

laboratory operations.
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FERENCES

Functional Design Criteria, “Plutonium Stabilization and Handling,” Project W-460,
FDH-SD-CP-FDC-003, Rev 1 December 10, 1996.

System Specification for the Plutonium Stabilization and Packaging System (PuSAP),
Contract No. DE-ACO3-96SF20948, May 1996.

System Design Document for the Plutonium Stabilization and Packaging Systcm,
Contract No. DE-AC03-96SF20948, May 1996.

Conceptual Design Report, “Plutonium Stabilization and Handling,” Project Q-460,'
FDH-SD-CDR-001, Rev.0, January 15, 1997.

DEFNTIVE DESIGN SCOPE

Durmg defmltzve design Fluor Daniel Northwest will produce and provide the followmg
products and services.

CALCULATIONS

Finalize all calculations of the heat rejection to room 640/641 and determme
final cooling requirement to the area.

Finalize the volumetric airflow from the SPS process.

SPS exhaust fan static pressure

2736-Z A exhaust fan static pressure

2736-ZA cooling coil capacity

Room 641/642 HVAC seismic duct supports

Room. 641/642 fire water piping seismic supports

Dry air piping supports

Dry air flow and pressure

Shielding calculations for the canister handling machines and room 641/642
Criticality calculations for the vault

Hydraulic (for sewer)

Hydraulic (for fire water)

Structural (2736-ZB wall modification)

Structural (New Airlock footings & Above Grade Structure)

Structural (Misc anchors and 2736-Z vault mods)

Structural (Misc. Hangers and anchors)

Structural (2736-ZB stack mods)

22
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DRAWINGS

. Civil
Drawing list and vicinity map
Mobile Office Location and Setup
Sanitary Drainfield Demolition and backfill
Sewage Pump Station Plan and Details
2736-ZB External Roof Access Stairs Details
2736-ZB Stack Modification Details .
Pressure Sewer Plan/Profile
Sanitary water and Fire Water Piping
Misc. Details 1
Misc. Details 2
Vault Door installation East Wall 2736-ZB .
New Air Lock and Entrance 2736-ZB (Est. 2 Dwgs)
Cubical Mods in 2736-Z (Est. 3 Dwgs) '

. Architectural
2736-ZB demolition
2736-ZB" floor plan )
Enlarged floor plan room 641/642
Room 641/642 details
2736-ZB interior and exterior elevations
2736-ZB entrance airlock plan and details
NDA airlock details

2731-ZA .

2731-ZA floor plan and section
Exterior elevations and details
Demolition plan

Office structure

Office structure floor plan
Reflected ceiling plan
Exterior elevations
Sections and details

. HVAC .
Air flow and control diagram.
2736-ZB HVAC pressute zone plan
2736-ZB SPS exhaust plan view
2736-ZB exhaust roof plan
2736-ZB HYAC plan and section

23
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2736-ZB miscellaneous details
2736-ZB miscellaneous sections

2736-Z -

Air flow and confrol diagram

Room 1 duct modifications, plan and section
Room 2 duct modifications, plan and section
Room 4 duct modifications, plan and section

2731-ZA
HVAC plan and section

Mechanical

Dry air flow diagram

2731-ZA equipment layout plan and elevation
Dry air piping layout, plan and elevation
2736-ZB equipment demolition

Helium piping layout, plan and elevation

Electrical/Instrumentation

2736-Z, 2736-ZA and 2736-ZB buildings:
New instruments location plan.
Instrumentation specification sheets.
Update essential P&Ids.

Update essential Micon loop sheets.
Instrument installation details.

Helium distribution plan.

Vault instrumentation demolition plan.
2736-Z power plan.

2736-ZA power plan.

2736-ZB power plan Sh 1.

2736-ZB power plan Sh 2.

Update essential one-line diagrams

Motor control diagrams Sh 1.

Motor control diagrams Sh 2.

Update essential Micon elementary diagrams.

New office structure:

Power plan.

Update essential one-line diagram. :
Transformer and panelboard installation details.

C 24
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Dry air compressor building:

New instrument location plan.
Instrumentation specification sheets. .
Update essential P&Ids.

Update essential Micon loop sheats.
Instrument installation details.

Power Plan

Update essential one-line diagram.

Motor control diagrams.

Update essential Micon elementary diagrams.

Fire Protection :

FCP Wiring Diagram 2736-ZB

Duct Detector Installation Details 2736-ZB
Sprinkler Installation Details 2736-ZB
As-Built Sprinkler Plan 2736-ZB

Fire Detector Installation Details 2736-Z
Underground Fire Main Restraint Details .
Backflow Preventer/Hot Box Details Yard
Backflow Preventer Details Office Structure
PIV/Yard Main Details Office Structure

MISCELLANEOUS

Prepare qonstrilction specifications establishing the functional requifement' of
the selected equipment and components for both the 2736-Z and 2736-ZB
facility.

Prepare procurement specification for the office structure.

Perform field walk downs which will consist of gathering dimensional and
photographic data and determine any impact from reviewing the ACDR design
package. The compiled information will be used for the finalization of the
design. :

Evaluate and incorporate all relevant comments received from both the internal
and customers review. ' :

ACDR reviews will be provided at the 60% and 90% points in the

development of the report. B&W Hanford will provide consolidated comments -
on Review Comment Record (RCR) forms. Disposition of all comments will

be documented on the RCRs.
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. ‘Provide Fire Protection input to the specification for sprinkler upgrades, fire
alarm upgrades, and other fire protection systems.

. Update the FSAR for PFP to reflect the W-460 project.

. Prepare Acceptance Test Procedures for:
Dry air system '
Helium system
SPS exhaust system
Electrical systems

. "Provide Fire Hazards Ana1y51s (FHA) for SPS Upgrade and New Office
Structure.

DESIGN SUPPORT SERVICES

Final project cost estimate
" Final project schedule
Prepare master submittal list
Document control for issuing documents
Technical Documents for preparation of specification and procedures

ENGINEERING AND INSPECTION DURING CONSTRUCTION

" During construction engineering will provide the following services.

s . Acceptance inspection of construction actmty as requlred by the inspection
" plan.

e Witnessing of all ATPs.

. Review and approval of submittals :

. Preparation, review, and approval of engineering changes required during

construction.

. Review, disposition, and approval of nonconformance reports.

. Safety, environmental, and quality assurance support of engineering activities.
. As-builting of project drawings at completion of construction.
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ASSUMPTIONS

* A new prefabricated, site assembled, office structure will be procured by
specification. . .
. All design work will be done in accordance with the safety class

- determinations as stated in the FDC and safety analysis documents. See table 1
of the CDR for a component listing of safety class designation.

DESIGN CRITERIA -

The Definitive Design shall comply with the criteria specified in the CDR.3.

27
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Engineering Statement of Work

Advanced Conceptual Design
Project W-460 -
-Plutonium Stabilization and Handling

Customer Babcock & Wilcox Hanford Company  W.O. No. : E55631
: Prepared by: Charles O'Neill ~ Date: January 15, 1996

PROJECT SCOPE

Project: W-460, “Plutonium Stabilization and Handling,” (PuSH) encompasses several related
actions to ensure the safe storage of the plutonium remaining at Hanford’s Plutonium
Finishing Plant (PFP) for up to fifty years. The major sections of the project are:

. Site Preparation
A site selection study chose Rooms 641 and 642 in Bu1ld1ng 2736-ZB to house the
SPS. The rooms will be combined into one, with a small control room located in an
adjacent area of-the building. Structural Dpreparations such as temporary large
equipment access will be made. Various facility work areas will be relocated, with
some non structural modifications, to allow all needed tasks to be carried out.

Capacities of facility ventilation systems will be verified and enhanced if necessary.
Configuration of the systems will be modified if necessary to provide appropriate
separation of facility and process enclosure ventilation, The capacity of utilities and
support systems required for operation of the SPS and of the modified vaults will be
verified; for existing utilities such as electrical power, reconfiguration or enhancement
may be required. Utilities not currently available or of insufficient capacity at
2736-ZB such as nitrogen gas bottled laser gases or dry air will be supplied by this
project.

. SPS Procurement, Installation and Testing ~
Via the ‘common procurement agent (DOE-OAK), the design of the prototype SPS
unit (to be tested at Rocky Flats during 1997) will be modified to suit Hanford’s
needs, constructed, installed and tested. It is anticipated that the vendor will install
the SPS equipment. The system design may utilize surplus equipment currently at the
Hanford Site if feasible, e.g. a glovebox for size reduction of impure oxide forms.

Within the SPS, items to be procured will include approximately thirteen gloveboxes -
and fume hoods: with associated ventilation and service connections, stabilization and
laboratory furnaces (a total of three are anticipated), a laser welding machine with
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multiple waveguides, a variety of automated material movement equ1pment and a
system control unit. An initial order of packaging components will be procured for
equipment testing and qualification.

Technical requirements for this phase of the Project are detailed in Appendix B and

- governed by the PuSAP contract. The Hanford portion of the contract is managed by
a Contracting Officer’s Representative (COR) appointed by the Project Management
Division of RL.

Vault Modification

" Secure vault storage fixtures in Building 2736-Z will be modified to accommodate the
3013 packages sealed in the SPS. A minimum of two vault rooms must have fixtures
modified to hold the existing inventory, as the portion of the PFP inventory under
agreement with the IAEA must be maintained physically separate from the rest of the
inventory. The storage configuration will be determined based on requirements of
domestic and international security. Security equipment and data management
configuration (seals, item identification equipment, database connections, etc) will be
also modified as needed. The 2736-Z facility ventilation systems will be enhanced if
necessary. :

Significant operational sequencing will be required to allow construction access while
minimizing radiological dose to construction and operational workers and maintaining
required physical security. Consolidation of the inventory now in vault storage to
allow an empty room prior to construction of new vault storage fixtures will require
advance planning and creativity. Any temporary storage modifications will be
‘designed, installed and removed by this project.

Control and Laboratory Equipment Additions
Surveillance equipment and international safeguards equipment currently in Room 642
will be relocated within Building 2736-ZB to make space for the SPS unit.

Laboratory equipment for non-destructive assay (NDA) of 3013 packages will be
purchased and installed in the 2736-ZB NDA laboratory, Room 637. One to three
(based on planned SPS throughput rates) calorimetry units will be purchased to
accommodate the new package configuration, along with a pre-equilibration bath if
deemed necessary. The gamma scan unit will be updated, and a second unit will be
purchased if required to handle SPS throughput rates. Based on discussions with the
PuSAP task team, space for a radiography unit capable of determining weld signatures
and contents baselining will be set aside as a good practlce item. Site preparation for
these items will be undertaken in sequence to minimize disruptions to NDA

Jaboratory operations.
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ADVANCED CONCEPTUAL DESIGN SCOPE

The advanced conceptual design will focus on reviewing two areas that were addressed in the
conceptual design.

REVIEW IMPACT OF FINAL SPS DESIGN ON THE CDR

The final design drawings and specifications for the prototype SPS at Rocky Flats will
be available for review. This information will be reviewed to determine the impact to
the CDR.

REVIEW IMPACT TO THE 2736-Z AND 2736-ZA BUILDINGS OF THE
PREFERRED STORAGE CONCEPT

The preferred storage concept for the vault was not determined before completion of
the CDR. The ACDR will further develop the preferred concept to refine the cost
estimate and identify design criteria. The ACDR will also review how the concept
that is chosen affects the existing HVAC and electrical systems in the 2736-Z and
2736-ZA buildings.

MISCELLANEOUS

Develop the concept for the 3013 canister handling machines for the NDA lab and the
vault. .

Participate in the Fire Hazard Analysis for the 2736 Complex.
Review impact of Safety Classification of the SPS and systems on the CDR.

Revised Outline Specification.
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CALCULATIONS

. Provide preliminary calculations supporting the structural modifications
required to provide an entry point for the SPS.

. Pfovi_de preliminary HVAC calculations to determine additional heating and
cooling requirements of the 2736 ZB Building.

SKETCHES

‘e Civil/Structural sketches of the vault modifications based on the preferred
storage concept.

. Revised architectural layout sketches of the 2736 ZB Building and the office
trailer. .

.. Revised engineering sketches showing the location of the HVAC equipment,
components, ductwork, and the ductwork connections with the SPS. -

. Revised electrical one-line diagrams: -

The existing 480 volt normal power supply one line dlavram modified to
supply the PuSAP equipment.’

The existing 480 volt standby power supply one line diagram modlﬁed to
supply the PuSAP equipment.

* ° Revised flow dlagram for instrument air and bottled inert gas dlstrlbutlon for
the SPS equipment.

MISCELLANEOUS

. Revise the outline specifications as required.

. Constructibility revieQ during the 60.% design review.

. Total project cost estimate at the completlon of the advanced conceptual -
design.

e A final project schedule at the éomplgtion of the advanced conceptual design.
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Project Management and Design Administration will provide daily
management of project activitiés mcludmg planning, scheduling, estimating,
and technical direction.

As-build existing drawings at start of advanced conceptual design

ASSUMPTIONS

Planning for the ACDR is based upon the scope as defined by the project FDC

‘and CDR.

The HVAC design will be a Safet)} Significant system.
BWHC will screen design review comments and submit them c;n RCR forms.

BWHC will provide escorts for job walks. Job walks will be coordinated to
minimize the impact on PFP operations. :

‘Detailed design for the Rocky Flats SPS w11] be provided at the begmnmg of

the advanced conceptual design.

An FHA for the existing building has been done by others and has been
submitted for approval. Preliminary FHA for this project is limited to the new
office structure and the affect of the new SPS system on the previously
prepared FHA. Preliminary FHA will be finalized during definitive design.

DESIGN CRITERIA

The ACDR shall comply with the criteria specified in the CDR.
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. STATEMENT OF WORK - .
PROJECT W-460 - PROJECT MANAGEMENT
PREPARED BY: G. A. Johnston
DATE: January 10, 1997

PROJECT SCOPE

Project W-460, Plutonium Stabilization and Handling (PuSH) encompasses several related

" actions to assure the safe storage of plutonium remaining at Hanford’s Plutonium Finishing
Plant (PFP). The scope of this project is to procure and install a Stabilization and Packaging
System (SPS) via a DOE national procurement. Facility infrastructure will be modified to
support the SPS and the new storage container configuration. Building 2736-ZB will be
modified to house the SPS and accommodate the new process. Building 2736-Z will have
the necessary vaults modified to handle the new standardized storage containers.

STATEMENT OF WORK (SOW) SCOPE

This SOW identifies the Project Management (PM) services to be provided by the Architect-
Engineer Construction Manager (AECM) to support Project W-460 for those -activities that
will be covered by capital funding and be reflected in the Total Estimated Construction Costs
(TECC). Separate documents have addressed the expense funded Project Management tasks
which will be reflected in Other Project Costs (OPC). The activities addressed by this SOW
will commence with project authorization and cover the definitive design, procurement,
construction, testing, and project close out phases of the project.

The immediate customer contracting for these services will be the Facility Stabilization
Project Performance Contractor. The Performance Contractor will direct all activities
implementing project tasks and negotiate budget, schedule, scope, and performance measures
with the Project Hanford Management Contractor (PHMC). The PHMC will in turn provide
high level management and integration with the overall site and a contractual interface with
the Department of Energy Field Office, Richland (RL).

The AECM PM will be directly responsible to the Performance Contractor for the quality,
safety, scope, schedule, and cost objectives of the project. The AECM PM will be

responsible for the hands on management of the day-to-day project activities and provide a
focal point for project ownership and accountability.

DELIVERABLES

The general AECM Project Management deliverables applicable through all pfoject phases
will be identified first followed by tasks applicable to a specific project phase.
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1. General

A. Establish project record files and provide appropriate client distribution of all -
project associated correspondence, reports, design drawings, nonconformance
reports, plans and schedules, cost estimates, Quality Assurance (QA) programs
and related audits, Engineering Change Notice (ECN), subcontracts, work
orders, supplements, minutes of meetings, test procedures, and photographs,
etc. ’ :

B. Provide timely client notification of meetings, acceptance tests, and final
inspections (with agenda when applicable).

C. Provide immediate client notification of accidents, incidents, significant
problems, work stoppages, etc. ’ )

D. Generate a monthly project report detailing the status of cost and schedule and
identifying any outstanding issues with the associated impacts and planned
resolutions.

D. Provide information to support the RL Management Review Meetings (MRM)

and represent the Performance Contractor at these meetings.

Support project revalidation as needed. :

Generate Letters of Instruction (LOI) for client signature to provide

authorization and funding for specific project tasks.

.

W

2. Design Phase

Schedule and chair a Definitive Design kick-off meeting.

A.

B. Schedule and attend value engineering sessions as needed to support or define a
design direction.

C. Establish and chair a weekly iriternal AECM Design Discipline Lead meeting to
track progress and assure communications. ‘

D. Provide a focal point for the Discipline Leads to interface with the Facility to
obtain design inputs. i

E. Establish bi-weekly design progress meetings with the client and issue meeting

. minutes. )
F.  Manage design costs and schedule compliance. .
G.  Assure compliance with the technical criteria established by the client. Provide

ongoing documentation of the technical basis for the design as it evolves based
upon client and vendor inputs. :

H. Generate change control documentation and obtain approvals as needed for
changes to cost, schedule, and scope baselines that exceed threshold levels.

I. Establish the appropriate level and type of design reviews required. Schedule
and chair client reviews for 30%, 60%, and 90% design packages. Provide
comment resolutions and assure that the resolutions have client concurrence.

J.  Manage internal AECM and Subcontractor resources to support other aspects of
the design phase such as fair cost estimates, constructibility reviews, contracts,
specifications, definitive design project estimate, reproduction, and text documents.
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Coordinate with client Environmental Permitting organizations to assure that the
permitting actions are supporting project objectives.
Assure that cost effectiveness is stressed in the project design and construction,

and that life cycle cost analysis, as appropnate is a basis for design selections
and decisions.

Provide a focal point for interface between the SPS vendor and the ongoing
design for the infrastructure upgrades to support this system.
Track SPS vendor progress to assure compliance with project objectives. -

3. Construction

W om0 wp

=0

Schedule, chair, and document construction kick-off meetings.

Schedule, chair, and document weekly construction progress meetings with the
client and construction contractor. ' '

Manage construction costs and schedule.

Generate change control documentation and obtain approvals as needed for
changes to cost, schedule, and scope baselines that exceed threshold levels.
Manage the internal AECM resources prov1c11ng engineering during construction
and Title III Inspection services.

Provide a-direct interface with Facility Operations to assure integration between
the Construction Contractor and the Facility and provide a focal point to both to
resolve issues.

Coordinate obtaining construction permxts from the Facility for the contractor.
Review and coordinate the approval of Construction Contractor.submittals from
the client and AECM Engineering.

Coordinate the SPS Vendor fabrication and mstallatxon with the Construction
Contractor and the Facility.

4. Testing and Close Ouit

>

mUQw

Schedule, participate in, and obtain client approval of acceptance testing,
punchlist walkdowns, and acceptance of completed systems for operation.
Support client project startup readiness reviews as needed.

Assure accurate completion of as-built drawings.

Prepare the project close out documents and obtain the required approvals.
Arrange for disposition and/or storage of project records.
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STATEMENT OF WORK
PROJECT W-460
OTHER PROJECT COSTS
Prepared by: G. A. Johnston

" Date: January 27, 1997

" PROJECT SCOPE

Project W-460, Plutonium Stabilization and Handling (PuSH) encompasses several related
actions to assure the safe storage of plutonium remaining at Hanford’s Plutonium Finishing
Plant (PFP). The scope of this project is to procure and install a Stabilization and Packaging
System (SPS) via a DOE national procurement. Facility infrastructure will be modified to
suppott the SPS and the new storage container configuration. Building 2736-ZB will be
modified to house the SPS and accommodate the new process. Building 2736-Z will have
the necessary vaults modified to handle the new standardized storage containers.

STATEMENT OF WORK (SOW) SCOPE

This SOW identifies expense funded activities performed by, or under the direction of, the
Facility Stabilizdtion Project Performance Contractor. These are activities directly associated
with the implementation of the project that are not capital costs included in the Total
Estimated Construction Cost (TECC). These type of activities are identified as Other Project
Costs (OPC). ) . '

Refer to Table 1 at the end of this SOW for a general matrix of the overall activities
associated with Project W-460 and which are considered OPC. .OPC costs normally span
. projects from RL approval as a candidate project through turnover of the project for
operational use. In the case of W-460 there are several phases of construction related to
vault modifications that are contingent upon operational use of the SPS to allow access 0
vault rooms for construction. The OPC will not include any of the operational costs
associated with these process campaigns. )

DELIVERABLES

The deliverables for this section will be broken out under the general project phase. Many
"of the items listed deal with the client review associated with the design. These are
necessary-reviews to assure that the design properly interfaces with existing plant equipment
and procedures (fit and function) and to assure that the user will be satisfied with the end
product. The remaining items fall into two general categories which are nondedicated
Facility personnel support for the project construction activities and the actions necessary to
integrate the project into the existing Facility Operations.
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Conceptual Phase

The Facility Stabilization Project Performance Contractor shall fund and direct the
following activities that will be reflected as OPC:

®  Preparation of a Functional Design Criteria document.

Preparation of a Conceptual Design Report.

Preparation of a Preliminary Safety Evaluation.

Preparation of a Quality Assurance Program Plan,

Preparation of a Project Management Plan.

Project validation.

Preparation of an Advanced Conceptual Design.

Definitive Design Phase

The Facility Stabilization Project Performance Contractor shall fund and direct the

following activities supporting the Definitive Design that will be reflected as OPC:

e  Cognizant Facility personnel will be made available to provide design mput “and
review services for all phases of the design.

® A Fire Hazards Analysis will be generated for the new stabllxzatxon and
packagmg process being implemented in 2736-ZB.

e A Security Plan will be generated to detail how secure areas wxll be mamtamed
during construction.

" e Support the development of the appropriate level of safety documentation.
~®  Generate and coordinate the approval of regulatory permits to support the start

of construction.

Procurement Phase -

The Facility Stabilization Project Performance Contractor shall fund and direct the
followmg activities supporting the DOE-OAK procurement of the SPS:
A cognizant Facility person will be designated as the "Contracting Officer’s
Technical Representative” in support of the DOE-OAK procurement office.
e Appropriate Facility personnel will be made available to provide input to the
vendor and review the equipment design.

Construction Phase

The Facility Stabilization Project Performance Contractor shall fund and direct the
following activities supporting construction:

- 37
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Provide Operations personnel as needed to support the construction contractor.

- Relocate Facility equipment and materials as needed to allow access for
construction.

- Support lock and tag of eqmpment

- Configure the Facmty systems as needed to allow tie-ins and testing.

- Provide solid waste disposal services were necessary.

- Decontaminate the Room 636 glovebox prior to demolition.

- Support tours for contract bids.

Provide Facility Planning resources as necessary for the preparation of work

control packages for potentially hazardous tasks such as the demolition of the

Room 636 glovebox and for overall integration with other Facility activities.

Arrange for support from Safeguards and Security (SAS) personnel for the SAS

related modifications being performed.

Schedule maintenance resources for performance tests of installed or relocated

HEPA filters.

Schedule the Hanford Fire Department to support f:re system modifications and

tie-ins.

Schedule and escort the IAEA to witness the relocation of the IAEA monitoring

cabinet and installation of IAEA barriers which require their witness.

Provide Radiological Control Technicians to support the Room 636 glovebox

demolition, other interior demolition, or exterior excavations as needed.

Provide escorts for vendor technical representatives to support the installation

portion of the DOE-OAK procurement.

-Schedule the Hanford Patrol to provide coverage when Vault boundaries are

compromised for construction activities such as:

- Penetration of the Room 642 East wall for 2 new equipment door.

- Penetration of the Room 638 roof for HVAC duct.

- Routine opening of Door 11 in the 2736-Z for construction access for vault
room modifications. .

Testing and Start-Up

Provide personnel to witness and support the acceptance testmg of the SPS and
construction contractor.

Prepare maintenance and operating procedures to accommodate the new system
and associated infrastructure modifications.

Provide Operational and Engineering personnel with training on the new

system.

Perform an Operational Readiness Review to support start up of the new

system. : :
Provide the planned quantity (2,425 containers) of "3013" containers to support
the testing and processing.
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OUTLINE SPECIFICATION

DIVISION 2 - SITEWORK .
Section 02220 Excaiating, Backfilling, and Compacting
1. Excavation for underground pipe and conduit.
2. Excavation for underground fiberglass sewage holding tanks.
3. Structural backfill, compacted: WSDOT M41-10, Section 2-03.3(14)C.
4. Sand bedding for underground pipe and conduit: ASTM D 653.
5. Plastic sheet marker for buried pipe and conduit.
6. Stabilization of disturbed areas.
Section 02650 Piped Utilities

1. Buried sanitary piping: Polyvinyl chloride (PVC) plastic pipe,
AWWA C900. Design, AWWA M23. Installation, AWWA M23 and NFPA 24.

2. Fittings: 'ﬁucti1e iron, AWWA C110; cement-mortar Tined, AWWA C104.
Installation, NFPA 24.

3. Valves: Provide with adjustable cast iron valve boxes.
Section 02668 Fire Water Systems .

1. Restraints: Pipe restraints shall be in accordance with NFPA 24,
Article 8-6 and A-8-6-2. )

2. Pipe, Pipe Joints, and Fittings: Pipe, pipe joints and fittings
shall be in accordance with NFPA 24 and listed in UL Fire Protection
Equipment Directory or FM Approval Guide.

3. Backflow preventer: Reduced pressure type, 6 inch, FEBCO
model 825YD 0S&Y, or approved substitute. Equivalent assembly shall
be a model included on current 1ist of State of Washington,
Department of Health, Approved Backflow Prevention Assemblies.

4. Backflow preventer enclosure: HYDROCOWL model 600T-AL or approved
substitute with 2 kW electric heater.

Section 02730 Sanitary Sewerage

1. Pipe: PVC, ASTM D 3034, SDR 35 or ductile iron, AWWA C151,
Class 50; cement-mortar lined, AWWA C104.

E-1
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DIVISION 3 - CONCRETE

Section 03300 Cast-in-Place Concrete
1. Concrete minimum strength: 3000 psi at 28 days.
2. Reinforcing steel: ASTM A 615/A 615M, deformed, Grade 60.
3. Concrete forms: Wood, steel, or plywood.

DIVISION 6 -~ WOOD AND PLASTICS

Section 06100 Rough Carpentry

1. Interior wall framing for office structure: Seasoned framing Tumber
with 19 percent maximum moisture content.

DIVISION 7 -~ THERMAL AND MOISTURE PROTECTION

Section 07200 Insulation
1. Wall insulation for office structure: Mineral fiber batts with
aluminum foil vapor barrier on one side. Interior partition
cavities, R-11 minimum, (R-19 in Compressor Building) exterior
walls, R-19 minimum, roof insulation: R-30 minimum.
Section 07460 Metal Siding and Interior Wall Flat Liner Panels

1. Compressor Building structure: 24 gage prefinished steel Tiner
panels.

Section 07900 Joint Sealers

1. Sealants: Nonfirestopping and firestopping system.
DIVISION 8 - DOORS AND WINDOWS
Section 08100 Metal Doors and Frames

1. Interior doors for 2736-ZB: Seamless standard metal doors,
1-3/4 inch thick, 0.0478 inch (18 gage), SDI 100 and 108.

2. Frames for all doors: Standard metal frames, 0.060-inch (16-gage)
cold-roiled steel.

Section 08210 Wood Doors

1. Interior doors for office structure: 1-3/4-inch flush, 20-minute
fire-rated interior doors.

2. Frames: See Section 08100.
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08316 Vault Doors

Exterior doors to rooms 641/642.

Exterior door at new entry airlock.

08710 Door Hardware

Door closers: BHMA A156.4

Exit devices: BHMA A156.3

Hinges: BHMA Al56.1 )

Bored and pre-assembled locks and 1§tches: BHMA Al156.2.
Door pulls, kick plates, thresholds, and push plates: BHMA Al156.6
Wall or floor stops: BHMA A156.16

Door seals.

08800 G1§zing

0ffice structure: Insulated reflective glass.

DIVISION 9 - FINISHES

Section

1.

A N

6.
Section

1.

Section

1.

09250 Gypsum Board

Metal studs: 3-1/2 inch, 0.040 inch (20 gage).
Standard board: 5/8 inch.

Fire-retardant board: 5/8 inch, Type X.

Water resistant board: 5/8 inch, Type MR.

Suspended ceiling framing (File Cabinets Storage, Rest and Change
Rooms): Cold rolled channels and metal furring.

Hangers, ties, and clips: Galvanized, annealed, wire.

09500 Acoustical Treatment

Corridor and office ceilings for office structure:. ASTM C 653 metal
tee-grid suspended system and ASTM E 1264, 2- by 4-foot fire-rated
lay-in panels with noise reduction coefficient range of 0.60

to 0.70.

09540 Special Wall Surfaces

Restrooms: UL Class A fiberglass reinforced plastic panels.
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09650 Resilient Flooring

0ffice structure, Tunch room, restrooms: Sheet vinyl, FS L-F-475.
Vinyl wall base, FS SS-W-40 except in shower areas and restrooms,
where vinyl sheet will be coved 5 inches up the wall.

09680 Carpet

Office structure: Tufted, lTevel loop, Class A, 28 ounce, continuous
nylon filament with permanent static control, adhesive attached.

09805 Special Protective Coating
2736-71B floors: Aliphatic polyurethane.

Primers, thinners, and coating materials shall be produced and
approved for use by same manufacturer as finish coating system.

09900 Painting

Furnish materials identified in PDCA Architectural Specification
Manual, Chapters 5, 6, and 7 for scheduled systems.

Furnish red&y—mixed materials.

Paint new nonfactory-finished materials 2 coats over primer coat.

DIVISION 10 - SPECIALTIES

Section
L
Section
1.
Section
1.
2.
Section
1.
Section
1.
2.

10160 Metal Toilet Compartments

Doors, partitions, screens: 1-inch thick steel face panels.
10400 Identifying Devices

Door signage: Non-illuminating.

10500 Lockers .

Lockers: Single, 12 by 18 by 3 feet high, stacked 2 high.
Benches: Hardwood seats and tubular steel pedestals.
10522 Fire Extinguishers, Cabinets, and Accessories
Portable fire extinguishers, wall mounted.

10800 Toilet and Bath Accessories

Paper towel dispensers.

Waste receptacles.
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Toilet papér holders.
Mirrors.
Soap dispensers.
Sanitary napkin dispensers.

Sanitary napkin disposer.

o ~N o U1 A~ W

Coat hooks.

9. Toilet seat cover holders.

DIVISION 12 - FURNISHINGS

Section 12302 Wood Casework

1. Office structure lunchroom cabinets: FS L-P-508, 0.050-inch
Taminated plastic face, general purpose.

DIVISION 13 - SPECIAL CONSTRUCTION

Section 13122 Metal Building Systems

1. Compressor Building.

Section 13440 Instrumentation

1. Pressure Measuring Instruments: Provide instruments consisting of
individual instrument Toops of compatible devices.

2. Isolation and modu]ating valves for SPS exhaust ventilation system
shall have entirely electric/electronic actuators and positioners.

DIVISION 15 -~ MECHANICAL

Section 15140 Supports and Anchors

1. Provide supports of plumbing piping and HVAC ductwork meeting
ICBO UBC Seismic Zone 2B.

Section 15190 Mechanical Identification

1. Identify piping and equipment.

Section 15260 Piping Insulation

1. Thickness: In accordance with standards for hot water and cold
water piping.
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Section 15280 Equibment Insulation

1. Thickness: In accordance with energy standards for hot water
heaters and HVAC equipment.

Section 15290 Ductwork Insulation
1. Thickness: In accordance with energy standards for HVAC ductwork.
Section 15300 Fire Protection

1. Pipe and fittings: In accordance with NFPA 13, Schedule 40 steel,
threaded or grooved type (rubber gasketed).

2. Flexible and rigid couplings: Bolted sleeve type for use with
.grooved-end pipe, with rubber rings for sealing.

3. Concrete expansion anchors: FS FF-S-325, wedge type; Hilti
Fastening Systems "Kwik-Bolt II," ITW-Ramset "Trubolt Wedge Anchor,"
or approved substitute. Plug type anchors, set by driving anchor
bodies into holes and over plugs, shall not be used.

Firestoppiqg materials: Select for a 2-hour rating.

Fire dampers: Select for a 1}-hour rating.

Fire doors: Select for a li~hour rating.

~N o v

Automatic Sprinklers: Nominal 15-mm (1/2-inch) diameter orifices,
rated for ordinary temperature classification.

8. Protection of gloveboxes and HEPA filters will be provided if
required by the FHA.

Section 15400 Plumbing

1. Fixtures: Comply with Energy Policy Act of 1992 for equipment and
the Tow flow requirements of this report.

Section 15493 Chemical Process Piping Systems
A. Materials
1. Pipe: Pipe Code M-31, 1.5 inch, 304L stainless steel.

2. Valves: Flanged ball vaives for on/off service, 316 stainless
steel.

3. Supports: Stainless steel shapes, ASTM A 276, Type 304 or 304L.
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B. Equipment

1.

Air compressor: Sullair Model LS-40L, single stage, rotary screw,
frame mounted compressor. Afir cooled lubrication system with 10
micron filter and filled with Sullube 32. Air/o0il separator. 40 hp
motor, 480 volt. 150 scfm at 115 psi. Included options: motor
starter, air-cooled aftercooler, sequence solenoid valve, and
Supervisor II solid state control.

Air dryer: Great Lakes Air Inc. Model GEH-250. 250 scfm at
100 psig. Minus 40 °F dew point air output.

Coalescing air filter: Great Lakes Model GC-350A. Differential
pressure gages and automatic drains. '

Particulate air filter: Great Lakes Model GP-600A. Differential
pressure gages and automatic drains.

Air réceiver: Brunner MFG. Co. Vertical air receiver. 660 gallon
capacity, pressure gage, safety relief valve, and auto drain.

Section 15500 Heating, Ventilating, and Air-Conditioning

A. Materials

1.

Exhaust Rectangular Duct-work: '

a. Stain]es§ steel sheet: ASTM A 240, Type 304 or 304L.

Supply Rectangular Duct-work:

b. Carbon steel: ASTM A 569.

Rectangutar Duct-work Reinforcements:

a. Stainless steel sheet: ASTM A 240, Type 304 or 304L.

b. Carbon steel: ASTM A 36.

Supports: '

a. Carbon Steel shapes: ASTM A 36.

b. Stainless steel shapes: ASTM A 276, Type 304 or 304L.

Insulation: UL Tisted in the Building Materials Directory, and
carry the UL Tlabel.

a. Insulation and adhesive shall have a UL fire hazard
classification of 25 maximum for flame spread and 50 maximum
for smoke developed.
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b. Rectangular Duct Insulation: Armstrong Armaflex II sheet
insulation, 2 1nch thick hav1ng a thermal conductivity of
0.28 Btuh/1nch/ft /°F at a 75 °F mean temperature.

c. Pipe Insulation: Armstrong Armafiex II, 2 inch thick having
a thermal conductivity of 0.27 Btuh/1nch/ft at a 75 °F mean
temperature.

Supply Air Rectangular Duct-work and Fittings.

a. Duct-work and fittings shall be constructed in accordance with
SMACNA HVAC Duct Constructions Standards First Edition 1985.
The duct-work shall be galvanized 20 gage.

b. Flexible duct-work shall be in accordance with SMACNA HVAC
Duct Construction Standards First Edition 1985.

Process Exhaust Rectangular Duct-work and Fittings.

a. Rectangular duct-work and fittings shall be 12 gage welded
construction, all sheet metal seams shall be seal welded.

b. Non-process exhaust duct-work and fittings (Office trailer
rest room) shall be constructed in accordance with SMACNA HVAC
Duct Constructions Standards First Edition 1985. The
duct-work shall be galvanized 20 gage.

Process Round Exhaust Duct-work and Fittings.

a. Round exhaust duct-work and fittings shall be stainless pipe
schedule 5S.

b. Flanges shall be 125 pound lightweight slip on flanges.

B. .Equipment

1.

Exhaust Fan: Twin City Fan and Blower Company centrifugal exhaust
fan. The fan shall be painted carbon steel, arrangement 9 or 10.

The fans shall meet the requirements of ASME N509. The fan shall be
furnished with radial inlet damper and electric actuator. The fan
shall be furnished with a radial type high efficiency wheel for
handling clean air. The fan shall be equipped with vibration
isolation mounts, a drain in the bottom of the fan scroll, an access
door, and have a flange inlet and outlet, and a external vane inlet
damper with electric actuator. The fans shall be equipped with AMCA
tabels. The fan shall be rated at 400 cfm at 10 inch wg. The motor
shall be in accordance with NEMA MG 1 and have a premium eff1c1ency
classification.

HEPA Filter Housings: Flanders filter housing bag-in -bag-out,
model E-6 bag-out containment housing gasket seal. Model

number E-1x1-GG-F-(304)-R type 1. The filter housing shall be one
filter high by one filter wide (1 x 1), the fiTter housing shall be
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rated at 1000 cfm. The filter housing shall be all welded
construction, welding shall meet the requirements of
ASME-N-509-1989, paragraph 7.3. The filter housing shall be
constructed per ASME N-509-1989 and tested per ASME-N-510-1989.
Filter housings shall be constructed from 11 and 14 gage

304 Stainless steel. The filter housings shall be furnished with
inlet test sections (TI) test section down stream of the first stage
of HEPA filters (TC) and a test section down stream of the second
stage (T0).

The filter housing shall be furnished with static pressure ports,
aerosol test ports, 1-inch welded coupling (drain) to the bottom of
the filter housing Tocated in the center of the housing. (See
Drawing for arrangement and number of stages.)

HEPA Filters: Having metal frames, 24 inch by 24 inch by 11.5 inch,
be rated at no Tess than 1000 cfm with a clean pressure drop of
1 inch wg and meet the requirements of ASME N-509.

Isolation Valves: Keystone figure ARl. Resilient seated/general
purpose valve. 10 inch diameter. The body shall be ductile iron,
the disc shall be electroless nickel coated ductile iron, and have a
phosphate treated steel stem, the resilient seat shall be EPDM, the
stem bushirig shall be acetal and have 316 stainless steel screws,
the "o" ring and stem packing shall be buna-n. Furnish with a gear
operator. The valve shall meet the requirements of ASME N-509.

Rectangular Manual Dampers: Ruskin model MD-35 opposed blade.
Sizes vary.

Round Manual Dampers: Ruskin model CDR82 heavy duty control damper.
Sizes vary.

Pressure Gages: Dwyer series 2000 Magnahelic, Model 2006, range
0 to 6 inch wg for the HEPA filters and model 2001, range 0 to
1 inch for monitoring room pressure.

Recirculating Unit, Room 636: Carrier model 40QYB fan High Wall fan
coil unit rated at 24000 btuh furnished with a model 38-HDC-024
condensing unit. The fan coil unit shall be furnished with
accessible filters, condensate pump, and thermostat with sub-base.

Heat Pumps for Office Trailer: Bard, Wall mounted Hi-Boy Heat Pump,
model WH602-C rated at 56,500 btuh cooling, 58,000 btuh heating,
1650 cfm at 0.5-inch wg external static pressure. The Hi-Boy heat
pump shall be mounted externally on the outside wall of the office
trailer. Furnish with rain hood, economizer, mounting brackets, and
a 12-KW supplemental electric resistance heater. Pre-filters for
Heat Pumps shall be FARR 30/30 24 X 24 X 2, Class I 30 Efficient per
ASHRAE 52-76 rated air flow 1000 cfm at initial resistance of

0.08 inch wg. (3 Heat Pumps required).
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Automatic Temperature Controls for Office Trailer: Automatic
control setback and shutdown thermostat with manual override feature
shall be provided. Each heat pump shall be provided with its own
control module.

Rest room Exhaust Fan for Office Trailer: Penn Ventilator Company
Type Domex centrifugal roof exhauster model AQ24L, 800 cfm at
0.5 inch wg, 1/2 hp motor. Furnish with roof curb.

Ceiling Diffuser: Titus, sizes will vary.
Exhaust Grilles: Titus, sizes will vary.

Chiller/Condensing Unit for Laser Generator: By Rapp Machinery
model RAC 18. The unit shall have capacity to cool a Lumonics MW
2000 laser. The unit shall have a rating of 238,900 btuh at a water
temp of 68 degrees fahrenheit and outside condensing air temperature
of 105 degrees Fahrenheit. The water flow rate to the generator
shall be approximately 35 gpm. The chiller/condensing unit shall be
mounted out of doors.

Exhaust Fan for Compressor Building: Penn Ventilator Company Type
Domex centrifugal roof exhauster model DX-14B, 1600 cfm at
1-inch wg, "1/2-hp motor. Furnish with roof curb.

Electric Unit Heater for Compressor Building: Chromalox Horizontal
Unit Heater, Model LUH-10. Rated at 10 KW, 480 volts 3 phase.
Furnish with mounting bracket and self contained thermostat.

Outside Louver for Compressor Building: Ruskin model ELM811D,
Extruded aluminum Adjustable Touver drain-able blade. Louver shall
be 48 by 24 inch. Furnish with bird screen.

Filter For Compressor Building: Farr Riga-Flo/PH filter 45 percent
efficient in accordance with ASHRAE 52-76, size 24 by 24 by 12 inch
rated at 1,000 with an initial pressure loss of 0.11 inch wg.

DIVISION 16 - ELECTRICAL

Section 16400 Low-Voltage Distribution

1.

Motor Control Center: UL listed and labeled, meeting NEC
requirements.

a. NEMA 1 enclosure, class II, type B wiring, front mounting,
standard prefabr1cated 13- 1nch deep sections containing motor
starter buckets that can be removed without deenergizing the
entire MCC. Busses shall be copper, braced to withstand
maximum available fault current, but not less than
25,000 symmetrical amperes.
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b. Each motor control section shall have its own full length
enclosed vertical wireway with hinged access doors and
attachment points-for cable supports. MCC motor starter
buckets shall have "motor circuit protector" type breakers,
120 volt individual starter control voltage transformers,
indicating 1ights, 2 NO-and 2 NC auxiliary interlock contacts,
and bimetallic or melting alloy type overloads resettable
without opening enclosure. Compartment breakers shall be
padlockable in the.Off position with the door closed.

C. MCC bussing shall be 600 amp, 480 Volt, 3-phase 4-wire, and
shall be arranged as shown in the Drawing. Feeder shall enter
from the top. MCC shall have separate copper ground bus.
Breakers above 100 amps continuous rating, inciuding the main
breaker, shall be provided with ground fauit protection. MCC
shall have a 100 A ground bus and a 300 amp neutral bus.

Power Panelboards: UL Tisted and labeled, meeting NEC requirements,
NEMA 1 enclosures.

a. Busses shall be copper, braced to withstand maximum available
fault current, but not less than 25,000 symmetrical amperes,
rated 480 Volt, 3-phase 3-wire, suitable for use on B Phase
gEounded delta, and shall be arranged as shown in Appendix K
sketches.

b. Breakers above 100 amps continuous rating, including the main
breakers, shall be provided with ground fault protection.
Feeders shall enter from the top. Breakers, including the
main breakers, shall be padlockable in the Off position.
Panelboards shall have separate copper ground busses.

Pad Mounted Qutdoor Transformers: UL listed and labeled, meeting
NEC requivements, dry type, 60 Hz, of the kVA rating shown on the
Drawings with a minimum of 2-1/2 percent taps above and below normal
rated primary voltage. Insulation system rated for 185 °C with :
40 °C winding temperature rise above ambient.

Non-fused Disconnect Switches: UL listed and labeled. Each unit to
meet NEC requirements and be rated 480 V ac, 3-phase, 60 hertz in
current rating as called out in the sketches. Auxiliary contacts
where required shall be rated 120 V ac pilot duty, normally open.

Wire and Cable: UL listed and Tabeled. Power wire to be stranded
copper, 600 V THWN or THHN insulation in the sizes shown on the
sketches. Control wiring to be number 16 AWG stranded copper 300 V
in either single pair or multiple pair shielded as shown on the
sketches.

EMT, IMT, and rigid galvanized steel conduit: UL listed and
Tabeled.
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Section 16721 Fire Alarm and Detection Systems

1.

Fire Alarm Control Panel (FCP): Provide Pyrotronics,
Model SYSTEM-3, or approved substitute.

Battery Backup Power Supply: Rechargeable batteries of heavy-duty,
sealed Tead acid gelled electrolyte type, designed for fire alarm
use in accordance with NFPA 72, with ventilated metal battery
housing.

Manual Fire Alarm Stations: Double action, nonbreak glass type.
Detectors: Provide detectors FCP manufacturer has approved for use
with FCP. Detection may be required for the HEPA filters and
gloveboxes if required by the FHA.

Valve position supervisory switches: Tamperproof, alarm when cover

is removed, SPDT, 120 V ac, rated for pilot duty and provided with
suitable mounting hardware.

E-12



HNF-SD-W460-CDR-001, Rev. 0

F-0



HNF-SD-W460-CDR-001, Rev. 0




HNF-SD-W460-CDR-001, Rev. 0




HNF-SD-W460-CDR-001, Rev. O

LIFE-CYCLE COST COMPARISON ANALYSIS
NITROGEN VERSUS DRY AIR

INTRODUCTION

Project W-460 will purchase a process glovebox system, the stabilization and packaging
system (SPS), designed by British Nuclear Fuels Limited, Incorporated (BNFL). The SPS
will be installed in the 2736-ZB Building at the Plutonium Finishing Plant (PFP). The
glovebox will be used to process and repackage piutonium oxide into a new storage
container.

The SPS is based on a prototype SPS being designed for the Rocky Flats Environmental
Test Site (RFETS) in Colorado. The RFETS SPS will process plutonium metal and, as a
result, it will operate with a nitrogen inert atmosphere inside the glovebox. The PFP
SPS will only process plutonium oxide and does not require a nitrogen atmosphere.

Project W-460 proposes to change the atmosphere inside the SPS glovebox from
nitrogen to dry air to fower the life-cycle cost of the project.

PURPOSE

The purpose of this analysis is to determine if it is life-cycle cost effective to use a dry
air atmosphere in the SPS glovebox instead of a nitrogen atmosphere.

DISCUSSION

Four options were compared for this analysis. Options 1, 2, and 4 use nitrogen as the
inert atmosphere and option 3 provides dry air to the glovebox. The four options are
described below.

The analysis was done using the BLCC4 computer code using 1996 interest rates. The
analysis are based on a 30-year life. The beginning year for the analysis is February
1998. The service date is October 1999. The proposed operating schedule for the
analysis is 24 hour, 5 days a week for 7 months. Then, there would be a 3-month
shutdown followed by 2 months of operation. Starting with the second year of
operation after the service date, the operating schedule would be 1 month a year
through the remaining life of the project. :

The equipment and nitrogen costs used for the analysis were provided by vendors. The
engineering and construction costs are estimates based on experience. Energy costs
were calculated at three cents per kilowatt hour.
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OPTION 1

Option 1 consists of a nitrogen generator with a liquid nitrogen system for backup.
The generator system’ produces nitrogen using compressed air. It consists of a
300 scfm rotary screw air compressor, nitrogen membrane separator, and a surge
tank. The liquid nitrogen backup system consists of a 1500-gal liquid nitrogen tank
and a vaporizer.

This system will produce 200 scfm of 96% pure dry nitrogen. The liquid nitrogen
provides 10 hours of normal operation for a safe shutdown or up to three days at
minimal flows.

This system would be leased from the vendor at a monthly rate that includes
maintenance, installation, and removal. The cost of the lease is based on the
amount of nitrogen produced and would be approximately $4,216 per month. The
lease has a 7-year life and must be renewed every 7 years. Shortening the life of
the lease will increase the monthly rate.

The lease includes the backup liquid nitrogen system but does not include the cost
of the liquid nitrogen. The cost of the liquid nitrogen is estimated at $1,300 per
month.

The cost of the electricity to run this system is $1,845.

The generator and backup tank would be mounted on a concrete pad estimated at
$6,500. Electrical installation costs are estimated at $11,000. Piping installation
costs are estimated at $50,000.

Engineering costs for this option are estimated to be $30,000.
OPTION 2

Option 2 consists of a liquid nitrogen tank and a gas nitrogen backup system. The
liquid nitrogen tank would hold 13,000 gal. The backup systems would be high
pressure nitrogen tanks, 2400 psi., mounted on a skid. This system would provide
99.9% pure nitrogen to the process.

The liquid nitrogen system would provide enough nitrogen for 1 month of
operation. The backup system would provide enough gas for 1 hour of operation
for a safe shutdown.

The cost for this system is $206,000 and includes one 13,000 gal liquid nitrogen
tank, two vaporizers, two 8,000-gal nitrogen tanks, and a control panel. The tank
would be mounted on a concrete pad estimated at $4,500. Electrical installation
costs are estimated at $3,500. Piping instaliation costs are estimated at $50,000.
Installation of the tanks is estimated to cost $10,000.
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The liquid nitrogen would be refilled on a monthly basis and the gas nitrogen tanks
approximately every 5 years. Liquid nitrogen costs were provided by Air Liquid, the
Site provider of liquid nitrogen, at $.47/100 cubic feet. Gas nitrogen costs were
also provide by Air Liquid at $1,000 per refill.

This system does not require any significant amount of electricity for operation.
Maintenance cost are estimated at $1,000 annually.

Engineering costs for Option 2 are estimated to be $20,000.
OPTION 3

Option 3 consists of a dry air system with redundant air compressor trains to
provide backup. Each air compressor train would have an air dryer and filters for
independent operation. A common receiver tank would provide for minor
fluctuation in flows.

Each compressor would be sized for 150 scfm which would provide sufficient air
for normal operation. The dryers would produce air with a minus 40° F dew point.

The cost for this system is $44,000 and installation is estimated at $30,000. The
dry air system would be located in 2 metal building on a concrete slab on grade.
The cost for the building including slab is $28,500. Electrical installation costs are
estimated at $88,000. Piping installation costs are estimated at $97,000. The
estimate includes $100 per month for maintenance during operation and $500
annually thereafter.

‘The fire protection system costs are estimated to be $35,060. '

The cost for electricity is calculated based on a single compressor operatlon 120
hours per week during operation.

Engineering costs for Option 3 are estimated to be $80,000. This includes
$40,000 for BNFL to design the modifications to the SPS.

OPTION 4

Option 4 combines parts of Options 1 and 2. Option 4 would utilize a nitrogen

generator during the initial 2 years. After 2 years, the generator lease would be
canceled and the generator removed by the vendor. At that time, a 13,000-ga!
liquid nitrogen tank would be installed for the duration of the 30-year life.

Option 4 was analyzed using two separate cash flows, 4A and 4B. The 4A cash
flow is identical to Option 1 through the year 2000 except that the monthly lease
amount is higher to account for the shorter life. The 4B cash flow assumes that
during the initial engineering for the nitrogen generating system some allowance is
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made for the future installation of a liquid system. With this assumption, an
additional $10,000 is estimated for engineering to install the liquid tank. The
$161,000 cost for the liquid tank and vaporizers is incurred in the year 2000 to
provide lead time for procurement.

There will be some piping modifications required, estimated at $5,000. Installation
of the tank and vaporizers is estimated at $10,000.

The cost for liquid nitrogen and maintenance would be the same as for Option 2.
RESULTS

The preferred system is Option 3, dry air. It has a 30-year life-cycle cost of $442,000.
The next closest option, Option 4, has a life-cycle cost of $619,000.

A number of the assumptions made in this analysis, i.e., piping cost, installation cost,
maintenance cost were based on engineering judgement and experience. Some of these
costs may be under-estimated due to the lack of any design data for any of the options.
However, the purpose of this analysis was to rank the options to determine which was
the most cost effective not to calculate the exact life-cycle cost. The large difference in
cost between Option 1 and Option 4 indicates that refining the LCCA to reflect actual
cost would not change the final ranking of the options.

A printout of the BLCC4 life-cycle cost analysis follows.
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COMPARATIVE PRESENT-VALUE €OSTS OF ALTERNATIVE PROJECTS
(Shown in ascending order of initial cost, * = Jowest LCC)

PROJECT Lce INITIAL LIFE CYCLE
ALTERNATIVE FILENAME COST (PV) COST (PV)
Optionl OPTION1 $95,223 $871,639
Option2 OPTION2 $287,134 $777,694
Option3 OPTION3 $391,219 $441,783*

H-5
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BLCC Summary for Alternative: OptiondA

PRESENT VALUE ANNUAL VALUE
INITIAL €OST (AS OF SERVICE DATE) $95,535 $36,431
NON-AN. RECURRING OM&R COSTS $11,966 $4,563
ENERGY COSTS $17,665 $6,736
LESS: REMAINING VALUE ( - $0) ( $0)
TOTAL LCC $125,166 $47,731

H-6
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BLCC Summary for Alternative: Optjon48

: PRESENT VALUE ANNUAL VALUE
INITIAL COST (AS OF SERVICE DATE) $169,878 $10,925
ANNUALLY RECURRING OM8R COSTS $323,589 $20,811
LESS: REMAINING VALUE o $0) $0)
TOTAL LCC ' | $493,466 $31,736

H-7
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PART 1 -~ INITIAL ASSUMPTIONS AND COST DATA

Project Name:

Project Alternative: Optionl

Run date: 01-07-1997 13:02:09

Run type: Federal Analysis—-Projects Subject to OMB A-94

Comment: Nitrogen Generator with Liquid Nitrogen backup

Input data file: OPTION1.DAT, last modified: 01-07-1997/12:49:53
LCC output file: OPTION1.LCC, created: 01-07-1997/12:49:56 -
Base Date of Study: FEB 1998

Service Date: 0CT 1999

Study pericd: 30.00 years (FEB 1998 through JAN 2028)
Plan/constr. period: 1.67 years (FEB 1998 through SEP 1999)
Service Period: 28.33 years (OCT 1999 through JAN 2028)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)
(ADJUSTED  FOR PRICE CHANGES DURING PLAN/CONST. PERIOD, IF ANY)

YEAR
(Beginning) Cost Phasing Yearly Cost Total Cost
FEB 1998 50.0% $48,750
FEB 1999, 50.0% $48,750
AT SERVICE DATE: 0CT 2000 0.0% . $0
TOTAL INITIAL CAPITAL ASSET COSTS $97,500

ENERGY-RELATED COSTS

Energy Units/ Price+ ---- Annual Cost ----- Total
Type Units Year ($/Unit)  Energy Demand P.V. Cost
Electricity kWh 61,488 $0.030 $1,845 $0 $29,019

+Price and annual cost are as of base date (not adjusted for price escalation).

dok ok Kk Kk Kk Kk k Kk k %k ok ok ok kK ok ok k k k ok ok ok ok kokkok ok ok kR Kk x kk Kk ok k%
Kok k ko k Kk k K k Kk Kk ok k kK Kk Kk ok ok ok ok k %k k k ok ok ok khk ok ok k kK kokok Kk kK

PART II - LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: Optionl RUN DATE: 01-07-1997/13:02:09

PRESENT VALUE " ANNUAL VALUE
(1998 DOLLARS) (1998 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE:
DURING CONSTRUCTION $95,223 $6,124

H-8
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AT SERVICE DATE $0 $0

SUBTOTAL . . $95,223 $6,124
OPERATING, MAINTENANCE & REPAIR COSTS:

ANNUALLY RECURRING COSTS (NON-ENERGY) $725,793 $46,677

NON-ANNUALLY RECURRING COSTS $21,604 $1,389

SUBTbTAL $747,397 $48,066
ENERGY COSTS $29,019 $1,866
RESALE VALUE OF ORIG CAPITAL COMPONENTS $0 - $0
RESALE VALUE OF CAPITAL. REPLACEMENTS $0 $0
TOTAL LIFE-CYCLE PRCJECT CosT $871,639 $56,057

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

PART I1I - EMISSIONS SUMMARY \a

Region: US Average Source Documentation: SRP
Energy - Annual Life-cycle
Type © Emissions - Emissions

Electricity:

€02 (Kg): 59,603.9 1,688,779
S02 (Kg): 442.8 5,414
NOx (Kg): 179.6 5,087
Total:

€02 (Kg): 59,603.9 1,688,779
S02 (Kg): 442.8 5,414
NOx (Kg): 179.6 5,087

\a Based on emission factors from file USAVG.EMI
**-k*************************************

H-9
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PART I - INITIAL ASSUMPTIONS AND COST DATA

Project Name:

Project Alternative: Option2

Run date: 01-07-1997 13:02:17 -

Run type: Federal Analysis--Projects Subject to OMB A-94
Comment: Liquid Nitrogen with Gas Bottle backup

Input data file: OPTION2.DAT, last modified: 01-07-1997/12:47:54
LCC output file: OPTION2.LCC, created: 01-07-1997/12:47:56

Base Date of Study: FEB 1998

Service Date: 0CT 1999

Study period: 30.00 years (FEB 1998 through JAN 2028)
Plan/constr. period: 1.67 years (FEB 1998 through SEP 1999)
Service Period: 28.33 years (OCT 1999 through JAN 2028)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)
(ADJUSTED FOR PRICE CHANGES DURING PLAN/CONST. PERIOD, IF ANY)

YEAR
(Beginning) Cost Phasing Yearly Cost Total Cost
FEB 1998 50.0% $147,000
FEB 1999 50.0% $147,000
AT SERVICE DATE: 0CT 2000 0.0% $0
TOTAL INITIAL CAPITAL ASSET COSTS . $294,000

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

PART II - LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: Option2 RUN DATE: 01-07-1997/13:02:17

PRESENT VALUE ANNUAL VALUE
(1998 DOLLARS) (1998 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE:

DURING CONSTRUCTION $287,134 $18,466
AT SERVICE DATE $0 $0
SUBTOTAL $287,134 $18,466
OPERATING, MAINTENANCE & REPAIR COSTS: '
ANNUALLY RECURRING COSTS (NON-ENERGY) $332,881 $21,408
NON-ANNUALLY RECURRING COSTS $157,679 - $10,141
SUBTOTAL - $490,561 - $31,549

H-10
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RESALE VALUE OF ORIG CAPITAL COMPONENTS $0 $0

RESALE VALUE OF CAPITAL REPLACEMENTS $0 $0
TOTAL LIFE-CYCLE PROJECT COST ) $777,694 $50,015

K ko k % % Kk %k ok Kk ok k ko k Kk kK ok ko k %k ok ok ok ok ok k k ko k k k % k ok k% X %k %k Kk Kk
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PART T - INITIAL ASSUMPTIONS AND COST DATA

Project Name:

Project Alternative: Option3

Run date: 01-07-1997 13:03:03

Run type: Federal Analysis--Projects Subject to OMB A-94
Comment: Dry Air System with Liquid Nitrogen backup

Input data file: OPTION3.DAT, last modified: 01-07-1997/12:53:22
LCC output file: OPTION3.LCC, created: 01 07-1997/12:53:23

Base Date of Study: FEB 1998

Service Date: 0CT 1999

Study period: 30.00 years (FEB 1998 through JAN 2028)
Plan/constr. period: 1.67 years (FEB 1998 through SEP 1999)
Service Period: 28.33 years (OCT 1999 through JAN 2028)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)
(ADJUSTED FOR PRICE CHANGES DURING PLAN/CONST. PERIOD, IF ANY)

YEAR
(Beginning) Cost Phasing Yearly Cost Total Cost
FEB 1998 40.0% $161,000
FEB 1999 60.0% . $241,500
AT SERVICE DATE: OCT 2000 0.0% $0
TOTAL INITIAL CAPITAL ‘ASSET COSTS $402,500

ENERGY-RELATED COSTS

Energy Units/ Price+ ---- Annual Cost ----- Total
Type Units Year ($/Unit)  Energy ) Demand P.V. Cost
Electricity kWh 15,033 $0.030 $451 $0 $7,095

+Price and annual cost are as of base date (not adjusted for price eséalation).

* k ok ok k ko k k k ko k k ok k ok ko ko k ok ok ok ok kK kK ok ok ok k ok kk ok kK %k %k Kk % Kk
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PART I1 - LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: Option3 RUN DATE: 01-07-1997/13:03:03

PRESENT VALUE ANNUAL VALUE
(1998 DOLLARS) (1998 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE:
DURING CONSTRUCTION $391,219 $25,160
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AT SERVICE DATE $0
SUBTOTAL $391,219 $25,160
OPERATING, MAINTENANCE & REPAIR COSTS:
ANNUALLY RECURRING COSTS (NON-ENERGY) $28,776 $1,851
NON-ANNUALLY RECURRING COSTS $3.862 $248
SUBTOTAL $32,638 $2,099
ENERGY COSTS $7,095 $456
REPLACEMENTS TO CAPITAL COMPONENTS $10,830 $697
RESALE VALUE OF ORIG CAPITAL COMPONENTS $0 $0
RESALE VALUE OF CAPITAL REPLACEMENTS $0 50
TOTAL LIFE-CYCLE PROJECT €OST $441,783 $28,412

EE N S S S R O T S TR B B R R T O
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PART III - EMISSIONS SUMMARY \a

Region: US Average -

Source Documentation: SRP

Energy Annual Life-cycle
Type Emissions Emissions
Electricity:
C02 (Kg): 14,572.3 412,884
S02 (Kg): 108.3 1,324
NOx (Kg): 43.9 1,244
Total:
€02 (Kg): 14,572.3 412,884
- S02 (Kg): 108.3 1,324
NOx (Kg): 43.9 1,244

\a Based on emission factors from file USAVG.EMI
EE R R A AR A A I O A O I I A A R R EEEEEE RS
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* NIST BLCC: DETAILED LCC ANALYSIS(ver.4.3—96)*
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PART I - INITIAL ASSUMPTIONS AND COST DATA

Project Name:

Project Alternative: OptiondA

Run date: 01-07-1997 13:03:11

Run type: Federal Analysis--Projects Subject to OMB A-94
Comment: Nitogen Generator for 2 years/Liquid Ntrogen

Input data file: OPTION4A.DAT, last modified: 01- 07 1997/12:57:31
LCC output file: OPTION4A.LCC, created: 01-07-1997/12:57:32

Base Date of Study: FEB 1998

Service Date: 0CT 1999

Study period: 2.83 years (FEB 1998 through NOV 2000)
Plan/constr. period: 1.67 years (FEB 1998 through SEP 1999)
Service Period: 1.17 years (OCT 1999 through NOV 2000)
Discount rate: 4.2% Real (exclusive of general inflation)

End-of-year discounting convention

INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)
(ADJUSTED FOR PRICE CHANGES DURING PLAN/CONST. PERIOD, IF ANY)

YEAR -
(Beginning) Cost Phasing Yearly Cost Total Cost
FEB 1998 50.0% $48,750 '
FEB 1999 50.0% $48,750
AT SERVICE DATE: 0CT 2000 0.0% $0
TOTAL INITIAL CAPITAL ASSET COSTS $97,500

ENERGY-RELATED COSTS

Energy Units/ Price+ ---- Annual Cost ---—- Total

Type Units Year ($/Unit)  Energy Demand P.V. Cost
Electricity kWh 653,392  $0.030 $16,602 $0 $17,665

+Price and annual cost are as of base date (not adjusted for price escalation).

************************‘****************
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PART II - LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.2% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: OptiondA RUN DATE: 01-07-1997/13:03:11

PRESENT VALUE ANNUAL VALUE
(1998 DOLLARS) (1998 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE:
DURING CONSTRUCTION ' $95,535 $36,431



AT SERVICE DATE
SUBTOTAL

OPERATING, MAINTENANCE & REPAIR COSTS:
NON-ANNUALLY RECURRING COSTS

SUBTOTAL
- ENERGY COSTS
RESALE VALUE OF ORIG CAPITAL COMPONENTS
RESALE VALUE OF CAPITAL REPLACEMENTS
TOTAL LIFE-CYCLE PROJECT COST

HNF-SD-W460-CDR-001, Rev. 0

$0 $0
$95,535 $36,431
$11,966 $4,563
$11,966 $4,563
$17,665 $6,736
$0 $0
$0 $0
$125,166 $47,731

* % Kk k K Kk Kk k kK k *k k ok k &k k ok k*khkFk ok Khhhkkkkk* ok k ok k% Kk k kK
* k k %k % k * k k k k k% &k k kR KK KKk EE KKK KKk R KKKk kKK R kK

PART III - EMISSIONS SUMMARY \a

Region: US Average Source Documentation: SRP
Energy Annual Life-cycle-
Type ." Emissions Emissions

Electricity:
€02 (Kg): 536,434.8 625,862
S02 (Kg): 3,985.2 2,697
NOx (Kg): 1,616.0 1,885
Total:
€02 (Kg): 536,434.8 625,862
S02 (Kg): 3,985.2 2,697
NOx (Kg): 1,616.0 1,885

\a Based on emission factors from file USAVG.EMI
*k k Kk k k Kk Kk Kk ok Kk ko k Kk Kk ok ok ok ok kK Kk Kk Kk kK KR Kk Rk ok ok ok k% Rk ok ok Kk
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PART I - INITIAL ASSUMPTIONS AND COST DATA

Project Name:

Project Alternative: Option4B

Run date: 12-24-1996 09:26:16

Run type: Federal Analysis--Projects Subject to OMB A-94

Comment :

Input data file: OPTION4B.DAT, Tast modified: 12-10-1996/10:42:19
LCC output file: OPTION4B.LCC, created: 12-10-1996/10:42:21

Base Date of Study: FEB 1998

Service Date: 2000

Study period: 30.00 years (FEB 1998 through JAN 2028)
Plan/constr. period: 2.92 years (FEB 1998 through DEC 2000)
Service Period: 27.08 years { 2000 through JAN 2028)
Discount rate: 4.9% Real (exclusive of general inflation)

End-of-year discounting convention

~INITIAL CAPITAL ASSET COSTS (NOT DISCOUNTED)
(ADJUSTED FOR PRICE CHANGES DURING PLAN/CONST. PERIOD, IF ANY) -

YEAR
(Beginning) Cost Phasing Yearly Cost Total Cost
FEB 1998 5.0% $9,300
FEB 2000 95.0% $176,700
AT SERVICE DATE: 2001 0.0% =~ $0 . .
TOTAL INITIAL CAPITAL ASSET COSTS . $186,000

‘<******************************'ﬂ:********
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PART II -~ LIFE-CYCLE COST ANALYSIS
Discount Rate = 4.9% Real (exclusive of general inflation)

PROJECT ALTERNATIVE: Option4B . RUN DATE: 12-24-1996/09:26:16
PRESENT VALUE ~ ANNUAL VALUE
(1998 DOLLARS) (1998 DOLLARS)

CASH REQUIREMENTS AS OF SERVICE DATE:

DURING CONSTRUCTION $169,878 $10,925
AT SERVICE DATE : $0 $0
'SUBTOTAL $169,878 $10,925
OPERATING, MAINTENANCE & REPAIR COSTS: . :
ANNUALLY RECURRING COSTS (NON-ENERGY) $323,589 $20,811
SUBTOTAL $323,589 $20,811



RESALE VALUE OF ORIG CAPITAL COMPONENTS - $0
" RESALE VALUE OF CAPITAL REPLACEMENTS $0°
TOTAL LIFE-CYCLE PROJECT COST - $493,467

HNF-SD-W460-CDR-001, Rev. 0

$0
$0
$31,736

sk %k ok ok k ok %k ok ok ok ok ok k k ok ok Kk ok ok ok k kR ok ok ok ok ok ok ok ok ok ok k% ok ok kK



HNF-SD-W460-CDR-001, Rev. O

1-0



HNF-SD-W2 60-CDR-00T, Rev. 0
ACCOMMODATIONS OF PHYSICALLY HANDICAPPED

PROJECT NO. _98L-EWW-460

PROJECT TITLE Plutonium Stabilization and Handling

LOCATION _ PFP BUILDING _ 2736-7B, 2736-Z, & Office Trir
(area)

Prepared By G, A. Johnston . : Title FDNW Project Manager

Date _11/01/96 :

Type of Project:
fX] New Building (or Building Addition}

[x] Buitding Alteration
[ Site Development (Grading, Walks, Parking Lots)
[ Other

Application of Regulations:

DOE Order 6430.1A, "General Design Criteria," General Requireménts 0101-4, "Handicapped Provisions."

41 CFR, Public Contracts and Property Management, Subtitle C, 101-19.6, "Accommodations for the
Physically Handicapped.*

] All Regulations
[Jtimited Application (indicate in comments section)
Exceptions:
DOE Order 6430.1A, "General Design Criteria,” General Requirements 0101-4, "Handicapped Provisions."
{X] a. Not intended for occupancy or use by the handicapped .
[]b. Alteration not involving existing stairs, doors, elevators, toilets, etc.
{3 ¢. Not structurally possible '

General Comments:

The PFP Site currently restricts access to individuals with mobility
handicaps due to emergency response requirements. In line with this, the
project modifications to building 2736-ZB, 2736-Z, and the installation of a
new office trailer are not intended for occupancy by the handicapped.

Mﬁzﬁwv /897

Signature Date

JER— i . A-6000-806 {0992}

I-1
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F Fluor Danie! Hanford, Inc. Plant Forces Work Review No. Date | Page

0 P.0. Box 1000, Richland, WA 99352-1000

H PLANT FORCES WORK REVIEW FDH-003-97 1/7/97 1 of 3
Title JCS Work Pkg or Area Bldg. No.

. Project No.
PFP PLUTONIUM STABILIZATION & HANDLING W-460 200W 2736-1B
Estimated Cost of Works:
*. Procured Material/EQUipment . . o o v v v v v v vt u it e s e e $ 13’520’000

g *2. Materials/Equipment Purchased for Shop Fabrication . . . . v v oo ... ... . $ 0

3 *3. Job-Site Material . . . . . . L. .. i i e e e $ 2,305,000

E 4. Shop Labor . & . L L i e e e e e e e e e e e e e $ 0

S

T 5. Job-Site Labor . . ... ... .. ... ... e e e e e e e e e e e e e e $ 2,740,000

s 6. Other Costs (design, field inspection, and contingency allowance) . . . .. ... $ 6,000,000

7.  General Overhead (Labor ONLYY v & v v v v v v e v v v e e e e e e e e e e $ 1,115,000

*nclude estimated fair value of materisl or equipment acauired on site Total Job B 25,680,000
Requester's Name and Phone No. G.A. (Jerry) Johnston, 372-3923 Date 1/5/97
Reviewed By:

¢ |l Area work Review Agent Gary Anderson bate  1/7/97

L]
Company Work Review Agent Gary Maxwell ‘ bate 1/13/97
The following determination has been made regarding applicability of the Davis-Bacon Act, as amended, to the work

[ described above:

' Applicable Not Applicable R

E [XX] [ 1] Chairman Original Signed by Dominic Sansotta 1/15/97
Construction Plant Forces RL-Labor Standards 8oard Date

"Description of Work"

Briefly state the reason for this work activity:

Project W-460 is a Congressional Line Item to install a Plutonium Stabilization and
Handling (PuSH) system. W-460 encompasses several related actions to assure the safe
storage of plutonium remaining at Hanford's Plutonium Finishing Plant (PFP).

The scope of this project is to procure and install a Stabilization and Packaging
System (SPS) via a DOE national procurement. Facility infrastructure will be modified
to support the SPS and the new storage container configuration. Building 2736-ZB will
be modified to house the SPS and accommodate the new process. Building 2736-7 will
have the necessary vaults modified to handle the new standardized storage containers.

PROCUREMENT OF SPS

The project will implement a procurement action for the design, fabrication, and
installation of glove box suite for the stabilization and repackaging of plutonium
bearing items currently inventoried at the Plutonium Finishing Plant (PFP). This
procurement will be part of a DOE national procurement action which is providing
similar units for the Rocky Flats and Savannah River Facilities. The installation
will cover the delivery, assembly, and setting of the glove box suite in the 2736-Z8
and the technical support for the on site acceptance testing. The requirements for
interface with the appropriate contractors on the Hanford Site to accomplish the

A-6400-018 (10/96) GEFO70
J-1
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F Fluor Daniel Hanford, Inc. Plant Forces Work Review No. Page

D P.0. Box 1000, Richland, WA 99352-1000

H PLANT FORCES WORK REVIEW Continued FDH-003-97 2 of 3
installation will have to be incorporated into the contract Tanguage of the
procurement.

_ DESIGN-

The on site Architect-Engineer Construction Manager (AECM) will develop the design
for the infrastructure modifications needed to support the operation of the SPS in
2736-1B.

Job_summary:

Install power, water, HLAN, phone's, sewer and 1ift station, concrete sidewalks and
fire protection for a new 60' x 70' modular office trailer. Building modification to
2736-7B include; a new exterior vault rated double door for equipment access, demolish
partition wall between 641 and 642, an access airlock, an enclosed control room area,
relocate two existing HEPA filter housings for room exhaust, and remove the existing
drop ceiling. See section "B" for more modifications.

Discuss atl programmatic or physically associated work planned, underwsy, or_recently completed in the work srea:

The Project W-460 Conceptual Design has assumed that the electrical upgrades currently
being installed in 2736-ZB by Project C-189 "PFP Diesel Generator Upgrade" will be
completed prior to implementation of W-460.

Describe entire work scope. Fully describe complete job scope using a stepped work flow format. Describe and estimate
the cost of labor and material on foundations, structures, utility systems, or other construction type activity. Provide
sketches or measurements for all work:

CONSTRUCTION SCOPE
A) Modular Office Trailer:

Install a new 60' x 70' modular office trailer 60' East of 2736-ZB.

1. Connections will be made to nearby potable water and fire protection 1ines.

2. A new 50kva transformer will be placed on a new 4' x 4' concrete pad. Run 50’
of new 13.8v primary Tine overhead from existing 13.8 distribution Toop to one
installed power pole at transformer location then tie-in primary power to
transformer.

3. A new Tift station and sewer line will be installed which will also
accommodate the current sewage flow from 2736-ZB.

NOTE: If item 2 above is determined to be applicable in it's entireity, FDH is asking
that the Electrical Hot Tie-In be performed by Dyncorp Electrical Utilities to protect
those facilities down stream from the Hot Tie-in location, DOE Operating requirements,
and to maintain configuration control of the main grid. The Hot Tie-in requires fuse
links and disconnects within 5' of the energized 13.8 1ine. .

B) 2736-IB Modifications:

The following building modifications are planned to 2736-ZB to accommodate the
new system:
1. Modify Rooms 641 and 642 to house the glove box suite.

- Install new exterior vault rated double door for equipment access.

- Demolish partition wall between 641 and 642.

- Install an access airlock and an enclosed control room area.

- Relocate two existing HEPA filter housings for room exhaust.

A-6400-018 (10/96) GEFO070.
J-2
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F Fluor Daniel Hanford, Inc. Plant Forces Work Review No. Page
D P.0. Box 1000, Richtand, WA 99352-1000
H PLANT FORCES WORK REVIEW Continued FDH-003-97 3 of 3

-~ Remove the existiqg drop ceiling.

2. Relocate the Mardex security access system to the 2736-ZB entrance and
install an exterior airlock.

3. Install a new SPS exhaust system including redundant two stage HEPA filters
and an auxiliary fan.

4. Modify 2736-ZB Stack 296-Z-5 and the associated monitoring equipment.

5. Provide and install three new NDA Laboratory calorimeters.

6. Install an airlock in Corridor 633,

7. Perform architectural modifications to approximately 13 rooms to accommodate
new traffic patterns or change in office function.

8. Install a new gas bottle storage area on the exterior of 2736-ZB.

9. Demolish two air compressors, receiver tanks, and associated dry air system
in Room 602. ’

10. Install a new supply breaker in an existing electrical panel and install a

new feeder and MCC.
11. Demolish the existing glove box in Room 636.

C) 2736-Z Modifications

The 2736-Z Vault Building will have three of the four vault rooms modified to one

of two different concepts being proposed.

1. One concept will would start from scratch and gut the existing vault room and
install a raised floor to be used for vertical "in-floor" storage of
containers.

2. The other concept would use existing cubicles and provide new_doors and

. internal racks for container storage.

3. Cabling and instrumentation for existing inventory monitoring systems would be
demolished as part of each vault room modification.

D) 2731-ZA Modifications

Existing general storage building 2731-ZA would be modified to have half of this
building house a new dry air supply system for the SPS.
1. Insulate and finish the interior of the portion of the building housing the
dry air system. :
2. Install:
- Two 150 scfm air compressors
- Two desiccant air dryers
- Six air filters
One receiver tank
One 480 V, 3 ph MCC
One 5KVA transformer
One 100A, 120/240V Panelboard
One 10KW 480V space heater -

| A |

CONDITIONS

There will be radiological hazards associated the demolition of the glove box in Room
636. The remaining work activities should not involve radiological hazards. The work
will be planned to have all inventory items removed from a vault prior to modification
for radiological dose considerations. Many of the work areas will require cleared
personnel or security escorts during the construction phase.

A-6400-018 (10/96) GEFO70
J-3
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TITLE: W-460 -
HUMAN FACTORS IMPLEMENTATION PLAN

SUMMARY
This plan provides guidance for Human Factors
Design Criteria and Methodology for Human
Factors Implementation into Facility Design

Revision: 0

SUBMITTED TO:

PREPARED BY:
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PROJECT W-460
HUMAN FACTORS IMPLEMENTATION PLAN

INTRODUCTION

It is the Department of Energy (DOE) po]1cy to ensure that appropriate
Human Factors Technology is considered in design, operation and
maintenance at department nonreactor nuclear facilities.

Scope

This Facility Human Factors Criteria Implementation Plan has been
prepared for the Plutonium Finishing Plant. Human Factors Criteria
are to be employed in order ensure a fac111ty design that promotes
safety, efficient operation, reduction in downtime, and orderly
maintenance. This Impiementation Plan has been formatted to be
performed in four phases. The plan implementation will be
commensurate with the Tevel of importance of the system task and Tevel
of risk associated with system/task failure.

Programmatic -Compiiance:
I Design Guidance (Planning)

11 Preliminary Assessment (Work Station Task) - Title I

Detailed Compiiance:
IIT  Application (Equipment Selection Human/Machine Interface)
v Compliance Assessment (Evaluation) Title 11
Purpose v

At the onset of Title I, the Implementation Plian provides design
guidance to be utilized by all disciplines to ensure and demonstrate
that Human Factors criteria are consciously applied to the design at
the onset of the project. The objective will be to improve human
performance and safety through subjective review of the facility in
order to enhance the work environment and optimize human/machine
interfaces.

Throughout Title I, a preliminary qualitative assessment of the design
will be performed in accordance with Section 3.0. This will be
documented in a Human Factors Assessment Report to be completed at the
end of Title I.

During Title II, quantitative assessments will be performed using the

methodology detailed in Section 4.0. These quantitative assessments
will result in detailed design improvements and will form the basis

K-3
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for Human Factors Criteria compliance documentation in the Title II
detailed design report. The intent of the Facility Design Human
Factors Criteria Compliance Assessment performed in Title II is to
demonstrate and achieve compliance with the applicable Human Factors
concepts in DOE Order 6430.1A (Reference 5.1) and WHC-SD-GN-DGS-30011
(Reference 5.2). Compliance will be demonstrated by comparison of the
facility design with the specific criteria referenced in DOE

Order 6430.1A and will be documented in the Human Factors Assessment
Report to be completed at the end of Title II.

Implementation Plan Basis

The criteria for the incorporation of Human Factors considerations
into the design of DOE facilities is described in DOE Order 6430.1A,
"General Design Criteria," and WHC-SD-GN-DGS-30011. Section 1300-12
of DOE Order 6430.1A presents programmatic Human Factors requirements,
General Human Factors Considerations, and refers to MIL-STD-1 472D
(Reference 5.3) and NUREG 0700 (Reference 5.4) for detailed human
factors design requirements. .

GENERAL HUMAN FACTORS IMPLEMENTATION CRITERIA

The design guidance for the incorporation of human factors
consideration are taken from criteria in documents referenced in
Section 1.3, Design Criteria. The guidance has been summarized in
five general areas (applicable to Title I and Title II activities).

General Facility Human Factors Considerations
Component Arrangement ’
Work Space Environment (Work Space Design)
Equipment Layout and Design

Safety

The guidance below is intended to provide designers with general
criteria to be incorporated in the design of the project W-460 facility.
Specific design criteria detail may be found in the reference documents.
In many cases, the facility may be designed in accordance with
additional standards such as Occupational Safety and Health
Administration (OSHA) [Reference 5.5]. Design requirements for these
standards should be comparable in intent to those provided in this
document. The guidance will be used in a preliminary human factors
assessment at the end of Title I (See Section 3.0).

Facility Design Guidance

Human Dimension Considerations

Equipment that is to be used by personnel shall be designed or selected
to accommodate the range of body dimension of the 5th percentile female

to the 95th percentile male per MIL-STD-1 472D and WHC-SD-GN-DGS-30011.
These dimensions are provided in Table 1. This equipment includes

K-4
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control panels, work tables and counters, enclosures, seating, stofage,
and any other equipment designed for an operator.

Adequate space shall be provided for personnel, their equipment, and
free volume for the movements and activities they are required to
perform during operation and maintenance tasks under both normal and
emergency conditions.

Environmental Considerations

Heating and air conditioning comfort systems shall maintain the
corrected effective temperature above 18 °C (65 °F) and below 29.5 °C
(80 °F). .

Adequate ventilation shall be assured by introducing fresh air per
ASHRAE 62 (Reference 5.8).

Ventilation or other protective measures shall be provided to keep
gases, vapors, dust, and fumes within the permissible exposure Timits as
specified in the appropriate regulation.

Where equipment is to be used in an enclosure and is not subject to
blackout or.~ special low Tlevel 1lighting vequirements, adequate
illumination levels shall be provided. Emergency lighting shall be
provided as required by NFPA 101 (Reference 5.6).

Noise levels shall be minimized where practical and shall not exceed fhe
limits of DOE Order 5480.10 (Reference 5.7), as applicable.

"Vibration shall be reduced to the extent practical to minimize operator

jrritation and distraction. Vibration considerations shall include
equipment design, potential affects of vertical and horizontal
vibrations on seated and standing operators, and use of appropriate
protective devices (e.g., isolation, damping materials).

Component Arrangement

. The arrangement of controls and displays shall promote efficient use of

task-related components, rapid location of any given component, and
maximum operator awareness of plant conditions.

Components shall be grouped together on the basis of specific criteria
appropriate for the required task or tasks. .

Component arrangement shall provide easy association of related controls
and displays or other related components.

Displays shall be located and designed so that they may be read to the
degree of accuracy required by personnel in the normal operating or
servicing positions without requiring the operator to assume an
uncomfortable, awkward, or unsafe position.
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Visual displays shall be visually accessible without resorting to the
use of ladders, flashlights, or other special equipment in order to read
them. .

Workspace Environment (Work Space Design)
General Workspace Design

A1l cabinets, consoles, and work surfaces that require an operator to
stand or sit close to their front surfaces shall contain-a kick space at
least 100-mm (4-in.) high .to allow for protective or specialized
apparel, where applicable.

Whenever feasible, at least 1.220 m (4 ft) of free floor space shall be
provided near operator consoles. For equipment racks, free floor space
shall be provided to allow maintenance activities.

Clearance from the front of the rack to the nearest facing surface or
obstaclie shall not be less than 1.070 m (42 in.). The minimum space
between rows of cabinets shall be 200 mm (8 in.) greater than the depth
of the deepest drawer (equipment).

The minimum -Tateral workspace for vacks having drawers or removable
equipment shall be as follows (measured from the drawers or equipment in
the extended position):

a. For racks having drawers or removable items weighing less than
20 kg (44 1bs): 460 mm (18 in.) on one side and 100 mm (4 in.) on
the other.

b. For racks having drawers or removabie items weighing over 20 kg

(44 1bs): 460 mm (18 in.) on each side.

The minimum space between rows of cabinets shall be 200-mm (S—in.)
greater than the depth of the deepest drawer or cabinet.

Adequate and suitable space shall be provided on consoles or immediate
work space for the storage of manuals, worksheets, and other materials
that are required fér use by the operational or maintenance personnel.

Standing Operations

Unless otherwise specified, work surfaces to support job instruction
manuals, worksheets, etc., shall be 915 + 15 mm (36 * 0.6 in.) above
the floor.

Visual displays mounted on vertical panels and used in normal equipment
operation shall be placed between 1.040 m (41 in.) and 1.780 m (70 in.)
above the standing surface.

Displays requiring precise and frequent reading shall be placed between
1.270 m (50 in.) and 1.165 m (65 in.) above the standing surface.
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A11 controls mounted on a vertical surface and used in normal equipment
operation shall be located between 860 mm and 1.780 m (34 and 70 in.)
above the standing surface.

Controls requiring precise or frequent operation and emergency controls
shall be mounted between 860 mm and 1.350 m (34 and 53 in.) above the
standing surface and no farther than 530 mm (21 in.) laterally from
the centerline.

Seated Operation

A Tateral workspace of at least 760-mm (30-in.) wide and 400-mm (16-in.)
deep shall be provided whenever practicable.

Desk top and writing tables shall be 740 to-790 mm (29 to 31 in.) above
the floor, unless otherwise specified.

Where a writing surface is required on equipment consoles, it shall be
at least 400-mm (16-in.) deep and should be 610-mm (24-in.) wide, when
consistent with operator reach requirements.

Knee and foot room that equals or exceeds the following minimum
dimensions shall be provided beneath work surfaces:

a. Height: 640 mm (25 in.). If a fixed footrest or a foot-operated
control is provided, this dimension shall be increased
accordingly.

b. Width: 510 mm (20 in.)
c. Depth: 460 mm (18 in.)

Visual displays mounted on vertical panels and used in normal equipment
operation shall be placed in an area between 150 and 1170 mm (6 and
46 in.) above the sitting surface.

Indicators that must be read precisely and frequently shall be placed in
an area between 360 mm and 890 mm (14 and 35 in.) above the sitting
surface, and no further than 530 mm (21 in.) tlaterally from the
centerline.

For "sit" consoles requiring horizontal vision over the top, critical
vision warning displays shall be mounted at least 570-mm (22.5-in.)
above the sitting surface.

A11 controls mounted on a vertical surface and used in normal equipment
operation shall be located between 200 and 860 mm (8 and 34 in.) above
the sitting surface.

Controls requiring precise or frequent operation shall be mounted
between 200 and 740 mm (8 and 29 in.) above the sitting surface.



2.4
2.4.1

2.4.2

HNF-SD-W460-CDR-001, Rev. O

Equipment Layout And Design
Standard Console Design

Standard console configurations are 1listed in Table 2. The
configurations represented in the table may not be applicable to all
design situations. In some cases, operational requirements may
necessitate unique des1gn solutions. However, because of the benefits
and economies inherent in a standard console, design should conform with
the standard configurations.

The selected console design shall accommodate the following
requirements, as applicable:

a. Visibility over the top of the console
b. Operator mobility (e.g., "éit,“ "stand,"” or “sit-stand"
requirements)

c. Panel Space (Note Table 2, columns "B" and "E")

d. Volume in the area below the writing surface

Special Purpése Console Design

When requirements for preferred panel space for a single seated operator

exceed a panel width of 1.120 m (44 in.), a flat-surface, segmented,
wrap-around console should be provided, so as to place all controls

within reach.

The left and right segments shall be placed at an angle, measured from
the frontal plane of the central segment, such that they can be reached
by the stationary operator.

Where vision over the top is required (thereby limiting vertical panel
space), the width of the central segment shall not exceed 1.120 m
(44 in.), and that of the left and right segments shall not exceed 61 mm
(24 in.).

Where vision over the top is not required, i.e., the total console
height may exceed the seat height by more than 685 mm (27 in.), the
width of the central segment shall not exceed 860 mm (34 in.), and that
of the left and right segments shall not exceed 610 mm (24 in.).

The total vequired left-to-right viewing angle shall not exceed
190 degrees. This angle shall be reduced whenever possible through
appropriate control-displays layout.

Where direct forward vision over the top of the console is not required
by a seated operator, and when lateral space is limited, the panel shall
be divided into three vertical/stacked segments whose surfaces shall be
perpendicular to the operator's 1line of sight with 1little or no
head movement.
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The center of the central segment should be 800 mm (31.5 in.) above the
seat .reference point. The height of this segment shall not exceed
530 mm (21 in.).

Where personnel will work from standing or seated position, console
dimensions should conform to those of Table 2.

Stairs, Stair-Ladders, Fixed Ladders, and Ramps

The selection of stairs, stair-ladders, fixed ladders, or ramps for
specific applications, shall be based on the angle of ascent required
and the criteria in Ref 5.6.

Ramps, elevators, or equivalent means shall be provided when equipment

must be hand carried. Ladders shall not be selected in such cases,

since both hands should be free to grasp the Tadder. Stairs and steps

should not be used where hand carrying buiky Toads or loads in excess of
13 kg (29 1bs) is required.

Stairs, stair-ladders, fixed ladders, and ramps should be equipped with
a handrail on each side. Where one or both sides are open, appropriate
intermediate guardrails shall be provided to prevent personnel injury.
Non-fixed vehicular-boarding Tadders are neither stair ladders nor fixed
Tadders and are exempt from this requirement. Ladders shall not be
selected in such cases, since both hands should be free to grasp the
ladder; stairs and steps should not be used where hand-carrying bulky
loads or loads in excess of 13 kg (29 1bs) is required.

Stair dimensions should conform with the recommended values and shall be
within the minimum and maximum 1imits of Ref 5.6.

Stair Tadder dimensions should conform with the recommended values and
shall be within the specified minimum and maximum limits of Ref 5.6.
The tread rise shall be open at the rear. Landings shall be provided
every tenth or twelfth tread. The surface of treads on exterior stair
ladders shall be constructed or open grating material or be treated with
nonskid material. Stair Tladders shall be of metal construction.
Handrails shall have nonsiip surfaces.

Fixed ladder dimensions should conform with the recommended values and
shall be within the specified minimum and maximum 1imits of Ref 5.3,
Section 5.7.7.4. Fixed ladders which are used to provide access to
multiple Tevels should be offset at each successive level. Guardrails
should be provided around the opening at the top of each fixed Tadder.
A1l fixed ladders more than 6 m (20 ft) high shall be equipped with, or
include provision for, a safety device to provide positive protection
from falls. :
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Personnel Platforms and Work Areas

The surfaces of exterior personnel platforms and work areas shall be
constructed of open metal grating. Exterior personnel platforms, for
which utilization of open grating is impractical, and interior walkways
shall be treated with nonskid material. A1l open sides of personnel
platforms shall be equipped with guardrails (with intermediate rails),
with a top rail height not less than 1.070 m (42 in.) and a toe board or
guard screen height not less than 75 mm (3 in.). Hand holds shall be
furnished where needed. The distance between the platform edge and the
centerline of the railing shall not exceed 65 mm (2.5 in.).

Elevators and Hydraulic-Operated Work Platforms

Where these items are required, the following shall be provided:
a. - Maximum Toad signs, located where they can be easily seen.
b. Guards,.to prevent accidental operation of the 1ift.

c. Limit stops, to prevent injury to personnel and damage to
equipment.

d. An automatic fail-safe brake or other self-locking device in case
of Tift mechanism failure.

e. Provision for manually Tlowering the platform or elevator
when feasible.

f. Surface construction or treatment of open platforms, in accordance
with Section 2.4.4.

g. Compliance with the Washington Administrative Code (WAC) is
also required.

Ingress and Egress

S1iding doors shall never be installed as the only personnel exit from
a compartment. When a sliding door is used, a separate hinged door in
the sliding door shall be provided for personnel use. Fixed equipment
shall be at least 75 mm (3 in.) from the swept area of hinged doors.

Wall hatches shall be flush with the floor where structural
considerations will permit this arrangement. Hatches shall open with a
single motion of the hand or foot.

When a handle is used for unlocking a hatch, the unlocking force
required shall not exceed 90 N (20 1b). Hatches placed in the overhead
position shall require no more than 220 N (50 1b) force for opening and
closing and shall be operable by a suitably equipped and clothed user
with 5th percentile arm and hand strength. The force of gravity shall
be used, where possible, for ease of opening.
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Hatches shall accommodate suitably equipped and clothed user personnel
in terms of Timiting dimensions for Tocation and operability, and
clearance dimensions for size and passage factors. Where personnel must
carry equipment through the hatch, allowance shall be made for clearance
of suitably clothed 95th percentile hands and/or arms, as applicable.

Minimum diameter for circular hatches shall be 760-mm (30-in.). Where
rescue of personnel may be required because of environmental hazards
(e.g., toxic fumes) within the work place, Targer access openings for
two-person ingress and egress may be necessary. Where "step down"
through a top access exceeds 690 mm (27 in.), appropriate foot rests or
steps shall be provided.

Safety

General

As a part of system equipment design, safety factors shall be given
major consideration, including as a minimum, the effective application
of the human engineering criteria in other sections of this plan,
together with the representative safety criteria herein.

Emergency Doors and Exits

Emergency doors and exits shall be constructed to meet the following
criteria:

a. Simple to operate

b. Readily accessible

c. Unobstructed

d. Simple to locate and operate in the dark
e. Quick opening in 3 sec or less

f. Require 44 to 133 N (10 to 30 1b) of operating force to open

g. Do not themselves, or in operation, constitute a safety hazard
Stairs

Stairs, including incline, step risers, and treads, shall conform with
standard safe design practice. Skid-proof flooring, stair, and stop
treads shall be provided.

Obstructions

Workspace around area where maintenance is performed shall be free of
obstructions which could cause injury to personnel, either through

accidental contact with the obstruction or because the obstruction
requires an awkward or dangerous body position.
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Access

Units shall be so located and mounted that access to them can be
achieved without danger to personnel from electrical charge, heat,
moving parts, chemical contamination, radiation, or other hazards.

Platforms

Self-Tocking or other fail-safe devices shall be incorporated on
elevating stands, work platforms, and "draw bridges" to prevent
accidental or inadvertent collapsing or failing.

Handrails, safety bars, or chains shall be installed around platforms
and across stair or stop openings in platforms, ledges, catwalks, etc.
Such guards shall be placed 1.070 m (42 in.) above the standing surface.
An intermediate guardrail shall be provided. Chains shall only be used
where it 1is not feasible to install handrails or safety bars.
Kickboards 180 mm (6 in.) high, shall be installed.

Screen or safety mesh shall be installed on the underside of open
gratings, platforms, or flooring surfaces where there is a possibility
that small tools, parts or debris may fall through the grating on
workers or equipment beneath the platform.

Toxic Hazards

At a minimum, the design must ensure that personnel shall not be exposed
to the concentrations of toxic substances in excess of the limits
specified in either the Department of Defense (DOD); Occupational Safety
and Health (OSH) standards or specialized standards applicable to
military unique equipment, systems, or operations. Exposure to toxic
hazards is to be ALARA (as low as reasonably achievable). ’

Radiation

Radiation emitting systems and equipment require special consideration
to minimize hazards to operators and maintenance personnel. Ionizing
radiation exposure rates produced by any device shall not exceed
0.5 milliroentgen/hr at a distance of 50 mm (2 in.) from any point on
the external surface. Operators must be shielded from radiation emitted
from waste/operations to ensure DOE dose rate requirements are met and
are ALARA.

IMPLEMENTATION PLAN TITLE I

A preliminary qualitative assessment study of the design to verify that
Human Factors requirements/criteria are being considered/applied will be
completed at the end of Title I. This assessment will utilize the
guidance provided in Section 2.0 to establish programmatic compliance.
The review documents will include general arrangement drawings and
mechanical flow diagrams (MFD).
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The deliverable will be an overall assessment of operator workstations
and general task analysis. The assessment will include checklists for
programmatic compliance (example provided in Appendix A) of operator
workstations, and specific design requirements to be included in
Title II design. This assessment will be used by discipiine engineers
as guidance in equipment selection and human/machine interface.

IMPLEMENTATION PLAN TITLE I

A qualitative assessment study of the Design for Human Factors
Requirements compliance will be completed at the and of Title II. This
assessment will consist of an extensive comparison of Human Factors
Criteria with detail design specifications and drawings.

A checklist épproach will be wutilized to evaluate compliance.
Applicable sections of Ref 5.3 and 5.4 were extracted to form the basis
of the checklist (See Appendix B).
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TABLE 1
BODY DIMENSIONS

Body Dimensions PERCENTILE VALUES IN CENTIMETERS
S5TH PERCENTILE | 95TH PERCENTILE
MEN | WoMEN | MEN | WOMEN
STANDING :
1. Stature 162.8 152.4 185.6 174.1
2. Eye Height (Standing) 151.1 140.9 173.3 162.2
3. Shoulder Height 133.6 123.0 154.2 143.7
4. Chest Height 117.9 109.3 136.5 127.8
5. Elbow Height 101.0 94.9 117.8 110.7
6. Waist Height 96.6 93.1 115.2 110.3
7. Crotch Height 76.3 68.1 91.8 83.9
8. Gluteal Furrow Height 73.3 66.4 87.7 81.0
9. Kneecap Height 47.5 43.8 58.6 52.5
10. Calf Height 31.1 - 29.0 40.6 36.6
11. Functional Reach 72.6 64.0 90.9 80.4
12. Functional Reach, Extended 84.2 | 73.5 | 101.2 | 92.7

SEATED )
13. Vertical Arm Reach, Sitting 128.6 117.4 147.8 139.4
14. Sitting Height, Erect 83.5 79.0 96.9 90.9
15. Sitting Height, Relaxed 8l.5 77.5 94.8 89.7
16. Eye Height, Sitting Erect 72.0 67.7 84.6 79.1
17. Eye Height, Sitting Relaxed 70.0 66.2 82.5 77.9
15. Mid-Shoulder 56.6 53.7 67.7 62.5
19. Shouider Height, Sitting 54.2 49.9 65.4 60.3
20. Shoulder-Elbow Length ’ 33.3 30.8 40.2 36.6
21. Elbow-Grip Length 31.7 29.6 38.3 35.4
22. Elbow-Fingertip Length 43.8 40.0 52.0 47.5
23. Elbow Rest Height - : 17.5 16.1 28.0 26.9
24. Thigh Clearance Height 10.4 17.5
25. Knee Height, Sitting - 49.7 46.9 60.2 55.5
26. Popliteal Height 39.7 38.0 50.0 45.7
27. Buttock-Knee Length 54.9 53.1 65.8 63.2
28. Buttock-Popliteal .Length 45.8 43.4 54.5 52.6
29. Functional Leg Length 110.6 99.6 127.7 118.6
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STANDARD CONSOLE DIMENSIONS

15
deg

e J

T

1 HEEL

CATCH

<_$:_.

0PTIONAL




HNF-SD-W460-CDR-001, Rev. 0

APPENDIX A
OPERATOR WORKSTATION TASK ANALYSIS OVERVIEW
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APPENDIX B

Human Factor Engineering Compliance Review Checklist

K-19



HNF-SD-W460-CDR-001, Rev. 0

*(€£°2°1°2°S 70227l OIS 1IN “33¥)

suol3lpuod Buliybly pajoadxe 11k Japun Jojedado
ay) Aq paAlasdad aq ued uojjeuwdojul padinbed
8yl 3By} dJnsus 03 punodbydeq Aeldsip ay3

pue uoijewJojul pakeidsip 11 usaMiIsq papiAosd
39 118YS 3ISRJIUCD JUIIOIHNS  *TSEIIUCT

3SeJqjuod sapLAodd  §£°2°L

(27271725 'AeZyL GLS 1IN - 3od)

sjuslsInseal 3say padseds Ayjenbs adow Jo Jybia
Buisn ‘%52 0 Ueys aJow 99 J0U 11BYS IOURLIN]
JO3BOIPUL UBSW 03 SIJUBULLNY IUSWSI3 JOIEILPUL
30 UoilELASD PJBPURIS JO O[3BJ 3yl 28yl Yons
JUSWNIASUL pajeutwntl Ajjedbajul ue uiyiM
WIoSLUN AJIUBLOLLINS 3 11BUYS UOLINALJIISLp
JYELT 440 1104 03 NO 1104 JO oBuRd 9Y) SSoJoe
%EE Ueyz aJow AQ JaSSLp 30U ]]BYS SIUSWNJISUL
OM3 Aue JO SIOUBULWN] JOJBIIPUL UBal 3Yy3

Jeyy yons jaued JUSUNJISUL DI SSOJOB paduRIEq
aq 11BYs BulIybL] ‘4say3abol padnosb ade
sAeidsip a1di3jnu aJayy  “UCTINAIIISTA 3YBIT

toued juswniysul
ssoaoe BuizySi) pasueteg  2°2°L

“(L°L2T172TS Taz2YL G1S 1IN *39d)

paptaoud aq 118Yys AM“ 029 ueus Jsjead6) Iubty
Pas ([13 0L°0-2070] “W/po 5§°0-£0°0) Soueuluny
Mo) ‘padinbad si ucijejdepe juep 3391dwod

usymM ‘JaAaMoy fpasn aq 11eys (ojerudosdde se
ajqeasnfpe pue j84693uL Ajqedssasd) 3yBL) o11ym
ssaulybliq Moy ‘pauatnbad jou s uolieidepe

2)gelaBA A)Snonuyuod [AkAd%

jdep wnwixew uayny  ~TGOTIRUTWNTI] AB1dsId uorjeulunL Aeydsia 27|
*(17172°S ‘a2zYl aLs 1IN “39%)
uoL3ipuod jeusoude Bul3sixa
Jo Buiyoeosdde ue jo Jojededo 9yl wJoiui 1)eYs SsaudJene
Aeydsip Butusem/éulisate uy BuUludep/Bulidaly BuludeM 39Ul1SIp aptAodd  2°L°L
' “(ees
‘a2zl QLS 1IW “39Y) uBLsap Japun wd3SAS
a3y g0 Aydosoiiyd soueusjulew pue jeuoliedado aanyte}
U3 YILM 93BJINSUSUWIOD AYLIBNIUIAS Aue Japun BuLpniouL ‘suotiLpuod WeIsAs
uoi3edado Joj SUOLILPUOD W3SAS Jo Juaudinba -Jo/pue jusudinbs 4e3)d JUISIId [N
10 UOLIEOlpUL JE31D B Y3IM Jojedado oY) sptaodd
03 Paziy1in aq pynoys sAejdsip jensip  *TEJIUSH sAeidslq jensiA L}

SINIWWOD

v/N

ON

S3A

MaLASY oduel|duo)

eL4a3td) soueldasoy

suoljedaplsuo) ubLsag

LSTTAIIHI MATATY JINVITAWOD INIYIINIONT YOLOVA NVWAH

SIT-A 19300Ud

K-20



HNF-SD-W480-CDR-001, Rev. 0

“(6°€°17°2°s Q2L ALS 1IN “39¥)

JUBWUOJ LAUD jeuoctiedado pue PROINJOM

Jojesado pajdadxe Jdapun pajosisp Alqel)ad

2g 03 Yibud)] JUILOLIINS JO SuoLeJNP dARY |1BYS
uoijeudojul Aeidstp pue sjeubls ‘Uolzedng

(8 €7 1°2°S ‘Q2iyl G1S IW "4oY) o9ey jaued a3
uo peAeidsip ag jou jleys uoljouny jaued ayy
0] paje|as J0U SBUlNJeW JeYIWLS JaY3o JO SaWeu
Auedwod pue sjJewsped) *SbuixNien posejodun

Jse3 Joj
JU9E0)44NS 3G 11BYS UCIJBULOUL
poAeidsip jo uoliedng

3ussaud
aq j0u )jeys sBuijJew pajelaJun

“(8°¢ 1°2°S Ta2/yL 41S IW "39¥)

A=idsip oyl yiiM pajeloosse jusudinba ay3
Ul 2Jn]iE} B ISNED 30U 11BYS 3LND419 Aeydsip
Y3 40 aunjies -Bantej 3Madl) Aejdsiq

“(9°€71°2°g ‘G2LYL QLS 1IN "39¥) Jojedsdo syl
01 3udgedde Alsaeipaial 59 118YS 3IN2J1D S3L Jo
Aeydsip e jo adnjLed

ITIETD sanyred ASIdSEG

-ajeludoadde 41 ‘pasn aq Aew sAeldsip L3INK

“(ygtites

‘Gz/yL QLS TIW "33Y) A3lllqet)ad patyloads
2ABlYoE 03 padlnbal si 31 SSajun paploae
3q 1)eys JojeJado I16uULS B 03 UOLIBWIOJUL
30 Aeydsip ay3 ul Asuepunpay -3IUEPUNPaY

“{grgtlets

‘02LyL QLS 1IN *39¥) §l°§ Ul pauLeluod

aJe sjewdo} Aeidsip Jaindwos Joi s3uawsJdinbad
1EUCLILPPY “P3PLOAB 2q 1lBUS S}iun Jayjo

ojul Bulieysueds Ajjesusw Jo ‘Buiiejoedsaiut
‘Bulndwos ‘Bulsodsuedy Joj sjuswadinbay

‘wio4 31qesn A1319341p B UL Jojedado

3y3 03 pajussaud 3G 1)BYS UOLJRWJICIU]  *Tewsod

uoljejosl
31n2410 3uaudinba pue Aejdsig

uotjesiput aJnjies Aeydsiq

uoiles|jdde
31N 0} Uoliewdosul jo Bululquol

padinbas se Ajuo Asuepunpay

jewdo} ajqesn

€el

“(2°€71°2°S Ta2lYL OIS TIW “3d¥)

. SUOLSLO9P JO SUOLIOE Jojedado o1jidads

404 padinbay uolstoadd pue SILWLY IYI ULYILM
Auo pake1dsip aq 1eys uoljewdojul  *UCTSIO8Id

“CL€°172°S 'a2L%L QLS TIW "32¥)

SUOLS1Iap ew 03 JO SUoL3oR d131dads wdojdsd
03 AJessadau SL UOLYM jey3 o3 pajluty aq )yeys
3ng ‘uolssLu papuslul ay3 wJioydad o3 Jozedado
2yl MO]1E 03 JUBLILINS aq ]]eys Jozedado

ue 03 pakeidsip ucijBwdojul ayl “IUIIUOY

(£7172°S ‘d2zyi QLS 1IN *3o¥) ~USIIeWIoHUl

uostoaud a3enbapy

JUIJUOD JUDLDLSINS

2Tty

8-l %

uoL3BWIoHUT

£

SINIWHOD

V/N

ON

S3A

MaLASY eouel [dwo)

el49314) 2ouesdsooy

suoL3edapLsuo) ubLsag

K-21



HNF-SD-W460-CDR-001, Rev. 0

eretl'ers ‘delyl ALS TN

*jay) uondeolad sadoid Hqiyul sajes
Ae|dsip [enbip mofs Jo pides usym pasn
8q 10U [[eys sAe|dsip [e31Bip ouewnN
*uol3dasdad uadoad o3 juejdodwl SI UOIRLJBA SO
usa3zed ayl 3o uoildesdad USUM UoLBWIOSUL jO
Aejdsip Ajuo ay3 se pasn aq J0u |jeys sAeydsip
1e3161p oLJaunN

“(2ZL7E°L°2°S 2Lyl QLS I "39¥) S19A9) djeS
03 25E3J05P SUOIIBJIUIILCD JUIBE YONS UDYM MOYS
osie 11eys sjuabe 9gN jO 2duasadd Syl MOys eyl
$J03B01puUl JO sAeidsiq “YSew aAt3vazodd 2gN ue
BulJeam 211yM BULMAA YILM 3)qL3eduod aq Yleys

(A3111q1627 ‘A3tae)d ‘*B*9) SOL3sldjoedeyd

Aeidsip ‘ejqeolidde sy UGIEUIWRIUOD 04N

*(2L7€71°2°6 ‘az2Lyl OIS M *30Y) Aeydsip

Y3 ULYILM 1BOLI1JD SAUOIIG JBYY UOLIBWIOIUL
03 j9uuosJad Buliedado 34918 JO ISLAPE

118Ys Uoljewlojul pajeJdBajul pue snoaupilinuLs
BulAeidsip saslAsp Aejdsip jenslA Jayio pue
sAe|ds1p pajewy(109 ‘sAeidsip dn-peay ‘sAeidsip
ainy Aed spoyiea ‘sAejdsip uoliounjlimu

se yons sAejdsiq “BUL3J91V PuUe AJOSIAPY

“(OL°€T1°276 ‘Q2zyl QIS IW "49%)
apoll BUlAJas Jo Bulikdado yewdou ay3

ul jauuossad Aq padinbad ssauljaull 0 93J63p -

3y} 03 pPaysadiad aq pue ‘aiqLssod adsym ‘dauuen
SNOUOJLYIUAS B UL pajepdn ag 11BYS UOLIBWIOLUL
paysaJdsad Buidinboy sAeidsip Jayzo pue
sAejdsip pajew1)10o ‘sAeidsip dn-pesy ‘sAeidstp
agny Aed apoyies se yons sAejdsitg "SSsurjoWil

W tu L e
03 p1ay sAejdstp 1e31BLp dl4ANN  §17g"L

ysew

B BULJEaM 211UyM 31GLSIA AYdes)d  21°¢°L

BuilJaje pue AJosiape si Aeydsig  [LUgtL

SNOUOJYIUAS
pue AjauLy aq 1leys sAeldsid 0L €"L

SINIHKOD

v/N

ON

S3A

MaLARY oduel |duo)

eL4d3L4) @ouejdesdy

suoijedaplsuo) ubisaq

K-22



HNF-SD-W460-CDR-001, Rev. 0

(277 1°2°S 2%l 4lS 1IW °}o¥) woaloeq o3 doa
4o JYBLJ 03 3} Wods MO1} BUIMBIA B eptAosd
03 *o1q1ssod JoAdUayM ‘sdnodb jeuotiouny
uly3iM 3ousnbas ul pakuesJe aq jieys Ayl
+juasatdad Asyl s3uaucdwod ay3 4o suoliIeIalL
Jeuoijoun} ay3 Jo asn jo Jousenbas Jiayy O
BULpJOSDE JBYIoUR 3UC 03 UoLiR)aLd UL pabuedde
aq 11eys sAeldsig *3dUenbag pue uotiound

(97 yTL72s

‘Q2.yL QLS 1IN "2¥) Jayleboi padnodb aq 118Ys
‘S3131A1308 40 9ouanbas Jo A)aAlloe Jojedado

ue jJoddns 03 AJessadsau sAejdsip ji1v  -BuUidnodn

Jouanbas
pue uol3duny Joj pabueddy 1%L

Sa131A1398 Jo Buidnodb Jadoud 94l

*(S79° 172G eyl 4LS 1IH "33¥) (2°9°8°5 99S)
Juswys | jdwoose UoLsSIW Joj paJdinbad

19A31 9yl Mo]aq douewsojsad Jasn apesbap jou
118Yys sAe)dslp 1BNSIA jo uolleuqip  "UCIIEIQIA

(Y 9t1°27G "024%) QLS 1IW "33¥)

papedbap aq jou j]1M adueuwdojlad welIsSAs 3eyy
aJnsul 03 pako)dud aq 1)1Bys (S4211t3 pue pidtus
se yons) sanbiruysay ‘Alessoodu 31 ©JOAOD
Aedsip ay3 wody uotjeurwniyi justque ay3

30 UO131337494 9Y3 0 BNP JIJSUBL] UOLIBUOSUL
J0 U0139NP3J JU3A3Jd 03 pajunow pue ‘pabueJsse
pa3onJ3suod 3q |ieys sAejdsig -UoI399139Y

(gyLees Tauyl

Q1S TIN "39¥) paziwLulW 3q JiBYS Xejjeded
“3YS1S JO BUL] EUWJOU Y3 WOLY G uBy)

$S3) 2q 30U ]1BYS pue 2)qlsea} JOASUSYM 3UBLS
30 Bui] ewsou s,Jojedsdo 3yl 03 Jeynoipuadssd
aq |jeys sagey Aeydsig “UOLIEIUSLI0

(2 yTLees

‘G2z%L GLS 1IN “33¥) Aeldsip ay3 peas 03

JapJdo up juswdinba 1etoads Jsylo Jo s3yBLiysely
‘syappe| 30 asn 03 BU13J0SaJ 3noyllM 31qLSsaIce
Al1ehstA aq pinoys sAeldsip 1ensipA  *§5950Y

S(L°y7172°S 'azLyl 01S TIW "3ad)

uol3tsod ajesun Jo piemiMe ‘agellojwosun

ue aunsse 03 Jojesado ayy BuiJinbou

Jnoy3tn suogitsod BulolAIas Jo Buliedado
jewdou ayy ut jauucsJdad Aq padinbay Aoeanase jo
2a4B9p 8Y) 01 peat aq Aew AdYy3 eyl os paubisep
pue pajeoo} 3q ]ieys sAeidsiq -UO13ed07

asn speJB3ap JOU |]BYS UOLIRJQIA  §°%°L

pasusasad 3q 11BYS UOLIVDIIAY | ¥TYL

3YBLS JO aUL) |ElOU AYY WOJS
oGy UBLJ SS3] JOU UOLIBIUBLIG  £°97L

BLs 40 Ul femdou Ul 2yl

AdBUNIOY 404 pPa3BI0] (R

JUBWAEUEJIY PUB UOLIBI0T

k'

SIN3IWHOD

V/N

ON

S3A

M3LA3Y oddouel |duo)

eL491L4) doueidedoy

suoLjedaplsuo) ublsag

K-23



HNF-SD-W460-CDR-001, Rev. 0

T(271T9T1TeTs Taelyl als TIW T3a)

(Ul 0Z) WL 0} Ueyl ss3) Jou Ajqedasaud
pue (°ul €L) W O£E UBYI SS3] 9q JoASU
11eys ‘sAeidsip paiewi)100 pue (2°4°2°S 238)
sAeydslp agn3 Aea spoyzed jo uolidedxe

2yl Y3lm ‘sAejdslp 03 asueisip BULMALIA
OAL303440 YL IDUBISIQ BUIMSIA WNUTULH

SCLL9TLe2es ‘02zl ALS 1IN *49¥) uBtsep Jadoud
AqQ 404 pajesuaduos 99 11BUS YDIUM ‘suoliejlui)
A3111q1691 Aq pasodul jeyy ueyy Jayio

JuuL) UnWLXeul ou S1 aJay} ‘aSIMJAYI0  "(-Ul §2)
W 5E9 PIIIND J0U 11BYS S10JIUOD PIIELI0SSE
J13y3 03 95010 pa3edo) sAeldsip 03 Jojedado
paieas auy jo jutod souaJS4RL 3RS Y3 wody
acuelsip BUIMBiA 9yl °3DUEISIQ BUIMBIA WNWIXER

nG2 03 nfl I0UBISIP BULMBLA | L°%°}

“(0L°%°L°2°S

‘gaZyL QLS TIW -39¥) jussisuod 3de) aq |1eys
suotiestidde JeyLuLs ssoys ulyaiM sherdsip yo
juawebuedde ayz ‘suoliesiidde Jejiwts ‘ardiainw

SULBIUOD YOLUM WOlSAS e Joj ASUaISISUG)

) RERAXA
‘02291 Q1S 11K "39¥) Pa3Iyb11y6Ly asiMIay3o Jo
auoz enstA pajdafoad wnwiido ayy ui uot3isod

pabajlatad e uL pal1edo] aq 1eys sAeidsip
1E0131142 Jo juejtodu] -uoizisod jo aboytAlud
2ABY 11eys sAejdsip juejdodw] *IIUEIJORMT

“(8°9°L°2°S 'd2lYL ALS 1IW °33¥) (Z a4nBLy
23g) auoz 1ensiA wnwiido ay3 ul paseld
pue Jay3aboy padnodb aq pinoys Aj3usnbady
3sol pasn sAejdsiq *3S7 30 ASusnbadd

JU23SISUOD 3q 1jBYS Juswabueddy  QL°%")

uotyisod jo a6ajlALad
aaey 11eys sAejdslp juejodu] 6°Y"L

asn 30 Asusnbauj Joj pabuedsy 4 M

SINIWWO0D

v/N

ON

SIA

Mo1A9Y aduel [duio)

mwswww;u aoueldesoy

suotgedoplLsuo) ubisag

K-24



HNF-SD-W460-CDR-001, Rev. 0

“UOLIBWIOJUL SSaULpead
we3sAs Jo sni1eis sAljesljenb juasad
yoiym ‘seljcuesse jaued pajeutuniisuedy -9

*S3yBY) Jojedtput aduls  °q

*SUo L 3B LASIGQE
pue’ ‘sjoquAs ‘sJacunu ‘SpPJoM 1njButuesiy
JO WJOj SY3 Ul UOLIBWJOJUY Judsatd

yotym ‘saybL] pusba)-oidiijnu pue -a)ibuis ‘e

tapnjou
pasn aq AW 18y3 sAejdsip pajsutwni)isuesy
30 s3dA3 1eJousb Pdayy “TRISUSY

pajeupun)jisuedy 17971

*SAE1dSTQ Poseutwn) | [sued] . sAeydsip 3o adAL 97|
“(°5°L°2"s a2yl aLs
TIW ©33¥) A3LAL3oe Bupanoodd 343 Yitm Juswssabe
. Aq pays1)qe3ss aq 11BYS pue Ww.Jojlun 3q 1eYs
walsAs ay3 ULYIIM BuLpod 11y TUOTIEZIPJEpUEss | Bulpod pazipJepuels pue wiojlun €767
*(2°6°1°2°5 ‘Qesyl OIS TIW "39¥) @1qestjdde
se ‘Buipod ysej} J4o ‘adeys ‘uoriedo) ‘szis 9pod yseij Jo uorlesoy
720100 Aq papoo aq 1jeys sAejdsiq -Senbruyoa] ‘adeys ‘azts ‘40100 JO asn pooy 2°s°L
(L°67172°s ‘02491 alS 11K “39¥)
Aeidsip e ulyis . UOLJBWJIOIUL 1BOIZIID
UO{3BWIOUL 1BILILID SO UOLIBIIFLIUSPT P 3O UOLIBOLLIUPT H°L°5"L
sAeds1p diysuolieyad
- UssmMaaq diysuoiig)at jo uoljesipulr  °3 40 Uol3BILHLIUSPT €°L°G°L
. sAeidstp
shejdstp pajejad Ajjeuotisuny
pa3e1ad A]1BU0IIoUN} 3O UOLIEDLILIUSPT  °q JO UoLIBDLILIUP] 2°1°§°)
sAe1dsip 1ENpIALPUL UBSMIaq UOLjBUIWLJOSI "B | sAe)dsip uolleutwlaasig LTSt
383111984
03 pash aq ]1eys sanbiuysa) Bulpol *SBATIOBIG0 sanbuysay Bulpod 1°s°1
BUTPO] Butpoy g7}

SINIKWOD

v/N

ON

SIA

M3 LADY oouel [duo)

eL493L4) 92Ue3daddy

suoljedapisuo) ubLsaq

K-25



HNF-SD-W460-CDR-001, Rev. 0

“(§1°1°¢res
fgzLyl QLS TIN "43¥) paysiidwosde Ajpided
pue A11sea aq 1)12Us pue $1001 }0 asn ay}

sJinbad jou j1eYs JuswdR|dad pue JRAOURY dwe)
Joj aunpasoud ayy -jaued Aeydsip @yl jo uody
ayy wody 91qeoveidad puR I1qeACWa) 29 118YS
sduey ‘oyqissod 94ayM  *POUISN T 1eAOURY GG

“(y1t1°ge2ts ‘aziyl ais W "3od) papraodd

8q 11eys uoliedado 3593 Buldnp ssaulybluq
IYy61} Jo3eaLpul 18303 BULONPaJ JOj Sueau

v ‘10308) & St uotjeadepe jJep jI *IndJLD
Jojealpul 18303 Y3 4o uotledado syl 3Isa}

03 pauBLsap 9G PINOYS AJILNoSLy  "Builsel qinq
1593-03.Ssa4d 1ENplAlpul Joj pauBlsap aq Aew
S3YBL] JeMd) JO 93Jy3 BuiulRIUCD Sjaued AWl
auo 3e sjaued J043U0D 1B 30 Builsal Moyle
11eys uBisep ‘o1qeslidde usyM °pajedodosutl
29 118ys 10430 3533 UBLY Joisew e ‘jaued
104300 B UG P3]]e3ISUL 3Je Sqinq JUPISIpURdUL
6uisn S3ySL] Joje3lpul UdyN -BUIISAL due]

“(y1eTets Talyl

Q1S 1IN *43¥) npj0 Jomody 3q pinom uoljdunsse
Jey3 -ucilipucd e aunsse oy Jojesado ay3 Aq
pasn aq Aet j03J9y} UOLIBIIPUL BNSLA’ JO jeubls
W0 Jamod,, B JO 9dUISGR 9y3 AJuo uollipuod
$39URI2103-30-3N0y JO ;0B OUy ,'UCLIOUNS (el
e 230USp 03 PIsn aq JOU 1BYS UOLIBILPUL 1ENSIA
Jo 1euBlS B JO JUSWYSLNBULIXD JO doudsde YL
"3U0}E UDLIEN3OR ]0JIU0T 40 S1INSSJ UBYY JaU3ed
snjels jeuolIduNg UL sabueys AjLubis 11eys
smye3s Aeydsip ul sabuely) “NIeqpead SALF1S0d

“(g71°2°2°S ‘az2LyL A1S N "Iy uol3esado
WaISAS dAL3139343 JO4 AJESSIOBU UOLIBWJIOUL Jeyl
Ajuo Aedsip 1ieys pue Ajbuiseds pash aq jjeys
$403B21pUL pajelad pue sjybl]  “TUOLIBWIOHUT

*(2°1°2°2°§ ‘29l QLS TIN *39%)

uo SuJdn3 A1]ENIOE JOJ0W IY3 UAYM d3ealpul
pinoys 3yBLy 8yl pue Jolow B U0 UInN3 01

3Q AeW UOLIOR 104300 B ‘ajdwexa Joj “uol3isod
1043U00 AjaJau Jou pue ssuodsad uaidinbs
Aeydsip 1ieys ‘suoizngysnd pajeuiwni)l ut pasn
asoyy Bugpnioul ‘saybil -ISUOASHY Juswdnb3

“(L°172°2°s

‘Q2L%L @l 1IW "39¥) suoljouny Juawysnipe

pue 2oUBUSJULEW JO3 A])BUOLSEBIJ0 Pasn 8q ose
AelW SJ03BILPUL YONS "SN3els Wa3SAsS jueldockin
ue 03 uol3udlIEe Medp 03 Jo ‘Jojedado ayl Aq
uoL3oEad 23EIPSUNL UB JOU3Ld Bulutnbad Jojesado
243 03 UOL3EWIOsUL dALie3lienb Aeydsip 03 pash
2q pnoys sJo3ealpui pajeulwnijisuedr 35

SININHOD

V/N

ON

S3A

MoLASY edouel|duo)

'L493L4) 2oUR]dOdDY

suoljedaplsuo) ubisaq

K-26



HNF-SD-W460-CDR-001, Rev. 0

“(uP338A1 308
UoL3aung, 'Apeady 5 ’'9oueda|oIuL,
u’peaye-o6, ‘+6-3) psasodd 03 JybLJE

S1 31 3eyl pue AJO3oB4SLiES S| UOEYLPUOD
B Jo daueJdajoy ul si jududinba palo3 iuow
343 3BY3 93BIIPUL O3 PISN 9q 11BYS NAD

“AJessaosdu s Aejap pajoadxaln 4o y23ydad

‘Uo1INeT 349YM SUOLIBNILS 03 JojeJdado

ayY3 3J9)e 03 pasn aq OS|e 1jBYS MOTI3A

“jeulbiew S YoLyM S3ISIXd UOLIIPUOD B eyl
Jojesado ue @siApe o3 pasnh aq ]1eYys MOTIIA  *O

‘yzoq Jo ‘abewep juswdinba ‘Aunfuy
1ouuosJad Bulpusdul 3J9AE 03 Jo ‘ABjap
anpun 3noy3iM usyel 3q 03 ucijve Jojedado
24tnbad yo1yM SUO1IIPUOD AduabJaud
230u3p 03 AuU0 pasn oq 1leys 434 BNIHSYIE °q

933 ,’uol3oung e,

W!aUN 1Ry 1 J0dDy 1 0B-0Uy,

Se uoLlewdojul yons Aejdsip yotym asoys

98 Q3Y Papod G PINOYS YoiyM SJoIedLput

40 sajduex3  *aatjesadou) sI WasAs

3y} jo uolldod Aue Jo weisAs ay3 jeys
Jojedado ue 3Ja)e 03 PIsN aq ]jeys @Iy ‘e

"0505¢-0-11W
J0 540100 UolielAY - | 3adAL y3iM 3ouepuodde Ut
‘awdyds BULpoo 10109 6UIMOY]0S 3Y} O) WIOLUOD
11eys sAeydsip pejeuiun)iisued] “BUTPOJ 40103

flgLieerets fazsyl LS

TIW . “394) pa)1easul Ajuadoud ade Asyz aunsui
03" UOL1B]|BISUL 423} SJOA0D BY3 Bulyoayd

Joj papiaodd aq jjeys sueaw e ‘sBueydtazul
JUBIJGAPEUL JUGASJG 10U OP SJIA0D JOJBILPUL JO
U3aJIS pusbal Jo ublsep 31  "SISACD JO3EILpU]

“(9L°Lec2Ts

‘0249l QLS 1IW "33Y) spJezey A3aes jauuosJdad
Buisodsl Jo S3UaUOKEOD 31NDJLD JOIBDLPUL

40 aJnjtey Buisnes (noyilm palidde st Jamod
B11ymM Juswaoe|dad pue Teaowsd dwe) rusad jeys
ubtsap 31noJdio Aeidsig

SINIWW0D v/N

ON

S3A

MILASY oouel{duio)

eLJ9FL4Y douezdasdy

suoljedapisuo) ubLsag

K-27



HNF-SD-W460-CDR-001, Rev. 0

*pazibJoud s1 Jojedipul

843 30U JO JOYIBYM 31qLB3] pue 21qLSIA

aq 118YS SJOJEI[pUl pudbay-albuls uo Bula3lal
9yl ‘SJ03EOIPUL UOLINED pue BululeM 30
uo13dooxe ay3 uaLM “AITTIIBST PUE A31]GISIA

"A31AL308 Butansoud

Y3 Aq.paLjloads asimaaylo se Jo ‘utaday §°g
‘@229l QLS TIW 03 WJOU0D ))BYS BUiJalIa) 40
$01151J030BIRYD J3Y30 pue 3zls syl ‘BUrJeIIa

*s3yB11 pusba) Jaylo 1B ueyl ‘u93ybliq
Alqeaagadd pue ‘JebJe] AjqeUlwlaostp 23q 11RYyS
(03¥) 0B-ou 20 (N3JYD) OB UOLIBUMNS JIISEU

pue “(MO713A) Jobuep Buipusdul JO UoL3NEd
‘€038 HNIHSY14) Jaisestp jusudinba Jo tauuostad
a30usp 03 padinbas s3ybly pusbal °gL°L 2 2°S
702291 QLS TIH Y3 M S3URWIOJUOD UL P3pO2

J0109 39 }18ys S3y61} pusbai “BUIpo] Jo10d

-pasn
3q SJ03E3LpUl S1AWLS JBYI PUBWEP SUOLIEBJISPISUOD
ub|sop BJouM 1dadxa S3ybL] Jo3edLpul ajdwis o3
2ousJagald UL posh aq jeys s3ybi) pusbal 35\

*SIYBTT puebe 1

s1yL) pusbal  2°9°l

(7255 'G2lyl OIS W ~§94) JensiA

943 yilm Buoje pasn ualjo si Buludes 3jqipne
uy  *A1ipesis uanq pue d3euun)ili 11eys 3y
2y ‘sjiej 931A9p JOYsels AU pue peziBJaus

S{ JOJBILPUL Y3 J1 ~SIYSE)J PIZLUCJIYOUAS
aABY PINOYS dAL30E A)snoauel)nuls aq

PINGO YoLyM SIYBL) Bulyseld *Uoi3de alejpaumt
BupdinbaJd UOL3LPUOD B 03 UOLIUB3le 1189 03
pasn 5q 118ys s3yB1) Butyseld -SIYELT BUIUSETd

(8L°1°2°2°S ‘aeyl OIS IH "39¥)

paploAe
3G pynoys I8 30 asn jeliusdaadd ing
*34yBly AJosiape ue 404 pasn a3q Aew 3M18 ")

“suoledado

30 aJnjle} Jo ssaddns Ajduil Jou

S30p UOL3BOLPUL Yons paptacdd ‘(9)qe)ieAe

. uol3ouny ‘ssasboud uL uolzoe ‘*6¢9)

SUCLILPUOD AJOJLSUBLY JO (933 ‘youne] Joj

p9319919s | "ON 3)ISSIW ‘°5°2) suoljouny

BA1IBULAI|E SB Yons ‘suoliestidul ,6ucamy,

J0 3L, IABY JOU OP 3BY3 SUOLILPUOD
Wa3SAS 23BIIPUL 03 PIsn aq j1eys JLIHM °s

SINIWWOI

v/N

ON

S3A

MaLADY oouel|duo)

eL493L4] 9oue3dadoy

suoLjedaplsuo) ubisag

K-28



HNF-SD-W460-CDR-001, Rev. 0

*(£72°2°6 TGyl aiS 1IN *33¥)

asuejJdodw) J3SS3| JO SIYBL] JOIBILPUL

03 uotimiad UL aplaodd aoueuiun} jenba 3sea) 3e
40 53461 J496Je) 3Byl anBA Bul3lsB-uoliusile
3Y1 Joj AJUC PIPUBIUL BJE UMOYS

$9Z1S JUBJ344LD Sy ‘Jansmoy Igzlyl AIS MK 4O
€°2°2°G UO1393S 30 | I1GEL U3 LM JOURWIOIUOD Ul
Papod 29 11eys siybly Jojeapul ajdwis  ~BUTPO)

*1eAowa.
9Ing U3 UPAUOS puB ‘Ucilejasdaaiul jeubis
‘Butyaqe} snonblqueun jwsad 03 JuSLILYNS

g 11eys saJnaXli 3yYBL] JOIBDIPUL punod ajdLs
30 safips juaoelpe usamMiaq Buloeds ayy -BUloeds

“S3yYB1] puaba)
40 2sn ay3 9pn1oaJdd SUOLIBISPLSUOD UBISIP UDYM
pasn aq pinoys siybLy Jojediput ayduts  BSn

SIYBL] Jojealpul  £°97L

(Z'2°2°s "Gelyl IS 1K "398

“punoJByoeq S1} pue pusaba)

Juody ay3 30 3eyy 03 jenba st punodbioeq

pue spusba] Jead UISMISQ 3SEJIUoD

ay) pue ‘spusbe} 3juody 03 Ssauzyblug
1enba Ajezewixoudde aAey spuabay Jeay -2

*paziwiuly Sy Xejjeded *q

*pusba) juody ayy AQ peJnasqo ag 3ou jleys
31 ‘pazibJsus s puabs) Jead 3yl Usyn ‘e

i3eyy os paublsap aq 1jeys

31 ‘spudba) poxJels, SSZL]13N IDLASP JOIEIIPUL
Y3 S *91GISIA 39 118YS oSN Ul pusbay ay3y
Auo ‘"3°L ‘awl) e je puaba) auo Ajuo jussadd
11eys spuaba| pajuasatd-A193BUta3 e aplaodd

03 paublsap SJ038OLPUl  *SPUSBe UO13oUNA- 13 1NH

S.INIWWOD V/N

ON

SAA

MoLA9Y aduel |dwo)

elL4d3l4) 2ouejdesdy

suoLjedapisuo) ubLsog

K-29



HNF-SD-W460-CDR-001, Rev. O

“(y'ere s

‘Q2LyL ALS TIW *$3Y) 19A9) uotjesdepe Yep
Jojedado pue A31)1qisiA ajeludosdde ulejutew oy
ajqeotjdde aJaym papiacJd 3q 1jeys Jojedado oy
Aq (Bulwwip) 1043U0D SSAUIYGLIE  *(SIUsWaJ inbad
uolzeadepe yuep ‘°56°3) sucl3ipuod Buijetado
PUB JUSIMIOL AU JUSLGUEE 3YT YILM 371qileduod

39 11BYS $}0J3U0D pajeuiuwn)ilsuedy pue

SBUL)JEW pajeuULLNY|L J0 SSauUlyBldg “SSOUIUBIJE

. *ajqepeadun aq o3 Aedsip ay3

30 3Jed Aue asned jou j1im dwB) U0 30 BJNYies
Jeyy os papiaodd aq Jjeys sdwe) o Jaqunu
UBL0L44Ns ¥ *(s))aued ay3 Bul3dauuOISIP
INOY3 LM 31qLsseoor Aj1pesd aq |)eys

sdwe) ‘saijquasse jaued jo Butlysl) jeJBalulL
JO4 22J4n0S JUBULIWNY}L 3y} Sk pasn oJe sdue)
JuosIpuUeaUl ajqeaseidad uayy -BUIdwET]-9y

*ulaJay patioads Se UGLIBULUNYL pUe J0j0d
A3111G169) “A3L1LGLSIA Joj SIUNDIINDIL Y3 LM
Adwod jeys ‘suoijedsl)dde Jeliwls Jo sYJoMlau
$UO3BD tUNUWOY ‘Bulssadodd WaisAs Aeidsip

03 pasn ‘sysued otyded6 jersolord ajbuts
‘abae

“uol3ezluUeBlo JUSUOCWOD /UOLIBUIOJUL JOY3IO
JO “)JOMIBU UOLIBILUNIIOD ‘ssaooud wa)sAs
e jo uoljejuasaddad paziietdo3otd e ajesty  p

*yjoq Jo ‘sAe)dsip

JO $1043U02 40 dnouB pajelat.A]leUOLIdUNY

B punoJe SauL]3no ‘S$1o43U0d UdaMIaq

Ss8uUl] Bulloauuod ‘*B°o ‘jaued oJdiuod B Uo
sbuisjJew UoL1e1o0sse pajeulun) 1l aplaodd 9

*SQOUY 10J3U03 PIIBULIN| |LSURIS
Buileuiing |t Joj 39unos 3YBL] B 9pLAGId  *q

- 1aued
1043U0S B JO} $19qR] PIjRUlWN}]L 3PLACLd B

:03 pash aq Aew saljquasse joued
(Po3yBi] Ayjedbajul) pajeuiuwnyitsued) °3sf

531 ]qUaSSY joUed pajeulin) ] [SUEJ]

S31|quesse
taued pajeulunyiLsuedl 479"}

SINIWNO0D

v/N

ON

SIA

MaLADY aouel [duo)

eLJ93L4) ooueldaday

suoljedaplsuo) ubLsag

K-30



HNF-SD-W460-CDR-001, Rev. 0

*S91B0S JBaul).-uou

03 20udJajaad UL Pasn aq }1BYS SIIBOS JBAUL)
fsjusiod Lnbad uotiewsojul Joledado Apslies
03 A3{Jeauijuou 93e391p A1Jeald SjudwaJdinbad
wa3sAs aJaym 1doox3 S31eds Jesull

*BULSEaJI3P JI0

BULSEAJOUL S1 31 JOUlayM snid SAIBA JUAIJND I3
Jojuow Aew Jojedado oyl asaym adnjedediRl se
yons ‘anjeA $sad0dd o BuiJoliuow Yz aq PINoM
ajdwexa uy *S4a3uncs Jo sJajursd jo asn ay
SpuBRP YoLYM (asuodsad 0 AJednase pue pasds
se yons) juawaJinbad ou si 243yl pue pakejdsip
3q 03 SL Uoijmuwaojul dALjeatjuenb Ajuo

2J3UM PUB (UOL3IOW-40-UOLID3ILP PUB puad) se
4ons) UOI3BULIOJUL dALJEIIIEND UIIM UOLIBUIQUOD
Ul UoilewJosuL dAL3E31IUEND AB)dSIp 03 pasn ag
pINoYys sJojedipul 21895 *UOIIBWIGFUI FO 1

*A31A1398 Bulandoad ay3 Aq paao.dde

U3YM PUB SUDLILIPUOD JBY30 JO SIUASJ inbaJ
jeuoiiedado Ag paje3issoosi ualM Ajuo pasn

aq pinoys Jaile] Ayl *SJ03E3ipuUl 31ROS-BUlACW
‘a93utod-pax1} 03 padJajasd ade sJojedlput
aleos-paxts ‘Jojutod-BUlAGK *UOL393S SLUT

U} pauleluUcd BlJd3LI0 014193ds Byl O3 WJIOHU0D
PInoYs sJojeolpul 9189S Jo asn ayl "38n

(5°9 '002-93YNK *43Y)

"aybledys 1eaLi3J9A
pue ‘3yBiBJ3s )B3UCZLJOY ‘(IJR) PIAIND
‘JBINOJ1D ‘91eds BulAow ‘uajutod.paxti g

*3YB1EJIS 1ED1IJ9A
pue ‘jybledys jejuczidoy ‘(o.e) paAlnd
‘JeInot1o ‘s1edss-paxty ‘dssutod-Buiaon  ce

19pn|ouL pasn aq Aew jey3 wLOumo_nc
31e9s 4o sadAy syl °SI0IETIPUT 91895 3O

RCENEE]

“SI0TE51pUT 51835

sioledlpuL 21895 §°9°L

SINIHWOD

V/N

ON

S3A

MaLAdY oouel [dwo)

eL4a3L4) doue3daooy

suoi3edaplsuo) ubLsaq

K-31



HNF-SD-W460-CDR-001, Rev. 0

“A3111G163] 1eLp BUlpeJBap 3NoYI [M S3UGWNIISUL
UO UOLJBUOIUL UOL3BJGLIED Buideid Joy apew
2q 1ieys uolsiAodd “UDIIEWIOJUT UOTIBJq] J€d

~Jajuied pue sBuldJews ayy pue aoej
21895 2y} UIIMIAQ popiaodd 3q }jeYS Q"¢ 3sed)
18 JO }SBJ3U0D JoUBRUWNT *TFSEIIU0) PJuUBUTWN|

*JuBWuBL]e 1BIU0ZIJIOY Joj pash s Jajuiod 3yl
$SS3IUN JO $19S31 JO3BOIPUL UB Se pasn St 1B}
3y3 ssajun ‘adej jBLP 9Y3 SB 400D JES Y3
3q 11eys Jojuted a3 o (13 BYL “SYew oYl
40 JOJ0D JUES Y3 A 11EYS BIP Y3 3O JIIUSD
ay3 o3 d13 3y3 wody Jo}0d J3JUiod  *T0T03

“xejjeded oz uwulw
031 |elp 8y3 jo aoey ayj o3 3)qissod se 901D
se pajunol 3¢ 1)eys Jojutod oyl “BUIIUROH

*uotjenpetb 21eds Joulll Ayl 03 YIpiM ul jenba
di3 3ey3 e Ul Buijeulwse) ‘(915ue pspnisul
[,0%]) @16ue (,02) PRJW 0Gg & 3e paJadel

aq pinoys dia Jajuted a9yl *UCIIBINBIUCY Il

*syJew uoilenpess
21e95 3s23J0ys ay3 ‘dejJano jou 3ng ‘01 pUIINS
pInoys Jajutod Aeqdstp 4o joujuos ayi -QIbueq

*SJdajutod

- 0197 aA0qe
Jo Mojaq 3B Urbaq Ua3jo s3bued aunjedaduel
‘ajduexe Jojd “PaAjOAUL UOlI3UNS BYI 4O
a3eadosddeut aq pinom s{y3 aJaym 3daoxa ‘odsz
1e 1Jeis 1)eys aiess Aeydsig *IUTO4 Bulidess

*Sydel Uotienpeds Jofew Joj pasn aq 1)eys
sJaqnu 210yM ‘siew}ddp Ul passaddxs A)ieulou
oJe 3Byl SIUBWAINSEW JOj 3dadX3 “SHIEH JOTEn

*3ULU PIFIX3 J0U ]ieys sJazuiod
91895 PIJIGUWNU U33MI3G SYJEWw 3B Lpawtajut
JO JOULW 30 JOGUNU dY] “SYJER 93€LPOWIIIU]

*gJdo 2 '} Aq
ssaJBoud 11eYS suolienpedb 1805 *SUGTIENPEID

“SBUTSJen 91995

SINIWWOD

v/N

ON

S3A

MaLAdY oouet [duo)

BLADZLA) 3dueldaddy

suoijedsplsuo) ubLsaq

K-32



HNF-SD-W460-CDR-001, Rev. 0

“ucianjosad pue ‘butoeds Jied-auny

’sobues ssaujyblig ‘ozis JoquAs ‘azis Aeidsip
se yons s3oadse ul paljlpow Aj9jetudosdde

3G 11BYS SUOLIBJIPLSUOD JAY30 03 aNp

(*UL 91) W gOY UBYl JajeasB sSaduelsSLp BUIMOLA
18 paoeld oq 3snw ysiym sAeydsia °paJissp

se 250}0 se Wodj adods oYy MALA 03 JaAdssdo

ay3 3iwsad pynoys uBLsed "(*ul Ol) UW 02

03 pasnpad  Aew oueISIP BUIMBLA 3yl PaloaIdp
aq ISPl SeuBLS WP USYM Jo ‘lJoys aq 1)1iM
uo13BAJ9SG0 @dods Jo spoldad uoyM -ajqestjoedd
JoABURYM paplAcdd ag ]1Bys douelsip

BULMALA ("Ul §1) ww ggy V "30URISL] BUIMAIA

*SAE1AS1q (L9)) 9nL Aeg apoyIed

sAeydsip aqni AeJ apoyied 9°9°L

“J93ulod 943 JO JUSWGAOW SSIMY901d Y3 IM
aseatoul )1eys Buipeas 91e0S dY3 Jo 3pn3Lubew
oyl °JUSWAAON J93ULOg pue Bulpeay 91898

337808 Jejnodiy

suotytsod yblidn syl up pajualdo 3G 11BYS
581895 AJEUol3e3s uo sssquny  UOI3RIUSTI0

-uotlejuaLlo

pue uSissp Aeldsip uo Sutpuadop ‘dn wo3joq

ay3 wody 4o ‘IYBLS 0 3397 WOJ) ‘O5IMY0070 pedl
}1eys sa1edS paxly U0 UOissaJBoJd jedlJaunu

30 aseaJouy 3y) °{IGI553IB0Ig 16D 1 ISR

“SUoL31puod Buiaybl] pajoedxe 118 Jopun

21qeys INBULISIP aJe pue g1°|°2*2°§ Ul palyioads
sButuBaW 3y3 03 WJojuod Adyy paplaoud ‘patidde
aq Aetr usaJab pue ‘MO119A ‘pay ~J010D 30 atoyd

*3uawWNIISUL
2y3 30 993 2y3 03 patidde BuLpoo-J0102

Jo utayied jo sueol AQ d)GeijLIuspl A)Lpesd
spew aq 11eys seade 9soy3 ‘9jeds ayy uo abued
UDALE B ULYILM 1184 SAEBM]E SUOL3|puod Buljedado
uie3Jad usyy -BUIpo3-J0105 Jo Uidlied

~3UBLOL4oul pue ‘a)qedisapun ‘uolined ‘1aA9)
purjesado snosabuep ‘abued Butjessdo aiqedisap
SEB UOL3RWJOJUL YINS AGAUOD 03 pasn aq Aew
$J03BOIPUL 91808 JO 2084 dY3} UC BULPO) 3N
*BUIpog

SININHO0D

V/N

ON

S3A

MOLASY odouel|dwo)

21493149 9oueldaosoy

suoljedapLsuo) ubLsag

K-33



HNF-SD-W460-CDR-001, Rev. 0

(0L y"e-§ YBnoiy3 |9°gs 'dezyl als

TIW *40¥) 2 Joqunu pue z J933a) {| Jaqunu
pue | J9339] SB Uons ‘sJaloBJeyd Jejluls
30 UOL3BULLJOSIP MO]I@ iRYS 31A3S U0y
ay3 ‘sAejdsip ay1]-140 uo Jeadde ssajoedeyd
srawnu-eudie asaym  ~AIT1IGIBST 3UOg

*pUnOJBORq 3Jep/S10QUAS

snoutwn) se pajuesasd aq |jeys ‘elep Joleolpul
uol3isod ueyd SB Yons B3Ep UOIIeN3lS 40
Jeido3ord *S3IBWIO] UGLIEN3IS O1ydedn/Ierdoidtd

*ysiuly 333eW 1P B aAeY j)eys adoos
2y} 03 judde(pe saoejns *SIDE}INS JUSIEIPY

*304n0S 3YBL] SYI JOAD 0JIUCD B LS

40 1¥7 Y3 uo sBuijecd jeoide Jo ‘piatys

Jo pooy B jo 3sn ‘304nos 3uBL] 3Y) 03 3Alleidd
adoas ay3 4o Juauwroe)d Jadodd Ag paziwpuiw

aq 11eys aJe)b payoayay *3J€1D paIvsijod

*3Jueuiwny L Juelque

30 abued 11y ay3 Jojs vienbape s| juawysn{pe
oi3ewolne jo abued Y3 pue asueULN]]L

Jualque 40 UOLIDUNS B Se paisnipe Ajjedijewoine
S| ssaulyblJq LY¥d 3yl 41 pasn aq Aew ssauzybliq
1¥9 J0 Juawisnfpe oliewo3lny °esJe BulpunoJJns
23Elpalil OY} UL SBYDJIMS pue SJOo3edIpul
‘sysued pajeulwnil Buipnjout ‘sedunos

3uBLY 118 wip o) papiAcdd 3ag 11BYS S10J3U0D
20UBULIN] 1T ‘BoUBLLLNG)L JUSLGWR d]qeLJBA

uL pasn st Aejdsip 130 & uayn -Aeydsip

1¥) 9y3 uo s)eubls jo A3L)1GLSIA ay3 spesbap
J0U }|BYS INQ (IoUBUSIULEW ‘SIUBUNJISUL Bulpead
‘s1043uU00 BuUl3}as ‘°H°d) SuUOLIdUNY 1BNSLIA

Jay3o Jog azelddoudde ag jieys eaJe 1¥J a2yl Ul
IJUBULLNY L JualqUe oyl "IDUBUIWN] )T U iqUY

*1eubls L¥D 9yl Ueyl Idueulun] J493e3s6 jo aq
118Ys eaJe BULPUNOJJNS 3IEIPaWNL 3Y3 Ul 32.4n0S
3451y ou ‘sJojesipul Aousbsswo jo uoijdedxa
3y} yliM °FeOEJIns JUSOEIpY Jo obuey voueulwn]

(£°y°2°s

‘g2l%l QLS TIW °48Y¥) suol3ipuco Bulybly
Butpunodans uodn paseq juawisnipe usaJos
wnwiido 3tuaad o3 paplaodd ag j1eys sjuawisn(pe
3SBJIUCD pue SSau3yblyg “SJUBUIWNT UIIJTS

SINIWHOD

v/N

ON

RELY

“MoLAdY oouel [duo)

eLU93L4) doueqdasoy

suoijedapisuo) ubLseq

K-34



HNF-SD-W460-CDR-001, Rev. 0

(v S 26 UBnod3 1°279°2"S 'aelyl als

TIW "30¥) "(@3eirudoudde se ‘ssuaAucd

J0 331yM UG {OBIG) 3SBIIUCD UYSLY sptaodd qyeys
punoJByoeq pue SiE.JIlNU 3yl 4o 40103 “ISBIIUCD

~a4e1b SZiWlULW
03 ySiuts 11np B oABY }]Eys seate SulpunoJdns
pue SWNJP Ja3UN0d Byl O d9e4dns 2yl  “YSIULL

(133 1) Zusop g ¢ Moyaq aousuiUN]

Aeydsip apiAodd 111M Uoljeuln})L JUBlque
YolyM Ul SBIJR Ul PISn UBYM. pajeuiun)}l-318s
2aq 11Bys sJdaunoy CUoLIEuwNTl

“{Z 09) N 29| paadoxa jou 11eys padinbad
20404 Bullenjoe ‘sJajunod jedLueyoaul
39594 Aj)ENnuBW 03 Pasn sJe suoianqysnd
a49yM  °Builjesad jenuew Joy apeuw
aq 0s]e )1eys uolsiAodd aduenbas Iy jo
uo13a)duoo uodn Ajjedtiewolne 3asad aq 03
peubLsap aq 11eys jusidinbs jo Bulousnbas
Y3 33EoLpul 03 Pasn ssajunoy -IIseE P

- Ja3unod
3y} 39S9J 03 JO UOLIBILPUL 423Unod 3y3y
5SEaJoUl 03 9SIMYI01D 3q 11BYS QOUY 3ISdJ
Jajunos 2yl jo UoL3ejod syl -Uor3dedid 9

*A13A13N0B5U0D

$Jaqunu 3yl pead 03 po3oadxs St

J9AJDSAO 2Y3 USUM puodas Jad g ueyy Jaises
J0U JOYJO YoB3 MO0 11BYS SJ3quNN "33y  q

* JUBURAOW
snonuijuos 03 asuadajaad ut uolioe
deus AQ abueys jleys staquny -lUoljoe deus ‘@

* TUALSAON

“posn o 30U |jeys seulo)

“yIptm jedaunu 9yl jjey-suo pue Jaidenb-suo
UsaM3aq 3q 1]1BYS SIBJOUNU U3IM3dq UoijeJedss
1e3U0zZ{l0y BYy *STEISWN UooRISE bulIeds

*916ue BULMALA

ay3 sziwixew pue sMopeys pue xelieded aziwuiw
03 se os eoeyJns jaued ay3 o3 a)qissod se
95019 se pajunow aq 1]eys sJeunc) *BUIIUNCH

*padinbas st uotiesfput
astoaud ‘yoinb e UBYM BIEP BAL1E31IUEND
Sulussedd Joj pasn aq pinoys sJaunoy  *3SA

“SJajunod

sJauned  2°9°L

SININWOD

v/N

ON

S3IA

MoLAay odueldwo)

21493149 @due3deddy

suoLjeadpLsuo) ubLsag

K-35



HNF-SD-W460-CDR-001, Rev. 0

“UMBJP St 3¢ UOLUM U0 punoJbideq ayiy pue
uor3ouny paijold Byl uIIMIaG paplaodd ag 1ieys
ISBJIUCD JDUBMLENG Q| 4O WNWIUIW ¥ "3SEJIIUOT

R UE T )

aJeMpdey Jayio Jo wde ‘Ajquesse uad Aq
PaJnosqo aq Jou 11eys (apelt Buieg SL Buipdodad
3Y) USYM PIAJISSGO 3 ISNU 3By} SpLJb pue SaAnd
*syutod asoy3) sotydess 1201314) AITTIGISIA

*3)qeJ1Sap 40 AJessadsu
s1 e3ep o(Ydedb SNONULIUCD 4O PIOIBS JENSIA
B UaYM Pasn 3q Aetl SISP.J0JDS PUB SJ33301d  *FSH

*SJ9PJOJ3Y pue SJ23301d

SJBpJ00aL pue S$U193301d 6°9°)

“(6°g79°2°s

yBnoJYy 1°9°€72°G ‘a2Lyl QLS TIW “39¥)
g°9°9°2°C 30 BLJ21LJO BY} O} WJO4u0d }1eys
SJOULId  *TOTAIGS puUE 'JUGLUSIUSIday ' 10J43U00

*suot3oss adey

40 Burised pue BULINd ay3 Bulainbal 3noyitM
3ULYOBW JY3 WOJS PIALIIDS S} 3L Se pead aq
ues 31 Jeyl Jauuew e yans ut pajuiJd 29 yjeys
sade3 3yl Uo UollBWIOUL BYL "Sodel pIIULJd

Jeaws 4o 1113
43308JBY9 ‘UOLIBJISLBI-SLW BUL] JO3ORJEYD WOJS
2344 29 1eys 3ndino Jurad syl “AINIGIEST

*Jojutad Y3 UL 17138 31YM

pajelouue A1Lsed 3q Aew (Jaded pazijezsw ‘Jaded
7+6+3) Jaljew pojulud ay3 eyl OS PaJuUNOW 3q
pinoys ssajutsd ‘ajqestjdde assyy *UGEIEIOUUY

-paplaodd 3q j)eys jeiJajew pajutsd
Joj a01ASp dn-ojey ¥ -UOLSIAGSg dn.axel

*uoLjeutN} )L Jualque jeuoiiesado

pauueld ay3 ui ajqLéal jou Ssi Jajiew
pajutad sy3 41 Uoljeulutn)}l JBUSAIUL YIIM
paplaoad aq 1yeys ssqutad ay)  ~TGIIEUIDNTIT

*pajutJd SL 31 UDLYM UO punousyoeq ay3 pue
121J93eW 'pajutsd Ayl usaMIaq papraodd aq jjeys
3SBJJUOD SJUBLIWNY 0°E JO WNMULW Y “ISBIIUG]

*Buipead 10341p sJiedwl
Jey3 JOUUBW B Ul PaJnosqo Jo ‘paysew *Uapp1y
aq 30u 1ieys Js3zew psjutud ayl KTLTIAISIA

*3)qeJ15ap JO AJESS203U S1 BIEP JO PJoIDd
1ENSLA B UBUM PISN 3Q PINOYS SJJULJId  ~3SA

-5I93uTa4d

siajulid  8°9°L

SINIWWOD

v/N

ON

S3A

MaLASY @douel [duo)

eLI93L4) 9oUeqdaddy

suoLjedapLsuo) ubLsag

K-36



HNF-SD-W460-CDR-001, Rev. 0

*(2°9°9°2"G ubnoJyx 1°9°9°2'S 'a2lYl
aLs 1IW *$3¥) Jojedado ue 03 3\qe}leae
G 30U PINOM A]LJBULRJO 3Byl SWRIl
Buliedado jo juswadsejdad Jo ‘Buluea)d
‘wa3SAS dALJIp 40 Jususnipe ‘°B-a
‘UBLILUYIRY B AQ 33LS U BULOIAJIIS JOULW P

“$1003 J0
Juaudinba jeloads ‘Ajquasses)p Bulainbad
anoyLm ‘sysey Jojedado aq 01 paulwualsp

swa3l Jayjo Jo uad jo juswaseidas ‘Addns

julL jo jusumysiuaidad ‘Jaded jo jesowsd
pue ‘uoijededo Joj juswisnfpe ‘uotidosul o

*(uogqtd “jut
‘Jaded ‘"6°2) sjeldajew Bulizoyd o Ajddns
Butulewo.d 2yl JO UOLIBOIPUL AALILSOd  °q

*s3juswe|a Buliedado
18913140 pue auLyoew ayy Isnfpe Jo
dois ‘3Je3s 03 pasn sAejdsip pue sjodjuoc)y ‘e

103 pJaebod yiM
ULaJaYy BLJ331JD 0] WJOJUOD ]}BYS SJOPJoJdJ pue
$J93301d "3O1AJIIS PUE *IUAWYSIUB|daY ~ J0J3IU0T

*19pJo3al/193301d Y3 Ul 1113S St 31 I UM
Jaded ay3 ddew Jo U0 23LJM ues Jojedado ayy
3BY3 OS PIJUNOW JO PIUBLSIP 3G PINOYS SJIPJOIIL
pue sJa3301d ‘aiqestdde adayy TUOTIEIOUUY

*asn jeuoijedado
Japun Sutdeauss Jo BuLBpMWS 03 3URISESAJ

9 pinoys 301d 8yl  -BUTJESWS/BUIBPIES

"e3ep 2yl 3JOISIp

JO 2JNISGO 30U 11BYS SPLB YoNS  °pPIIBJaudb
Bulaq sy 3t se ejep olydeds .jo uotyelasdadjul
Jadoud 03 18913140 aq Aew 9say} aJayM
paplaodd aq pinoys sAelsaso otydess *SPIY Gor

*3]qed{S9p Jo AJessadau
uays paplaodd aq )leys sieldajew Bulijojd
papnJixa Joi 90lA3p dn-ave3 ¥ *33LASQ dn-oyel

SINIWKHOJ

v/N

ON

S3A

MaLAay oaouel|duo)

eL4a3id) aoueqdasdy

suoLjedapLsuo) ubisag

K-37



HNF-SD-W460-CDR-001, Rev. O

"(§72°972°G YBNoJaY3 17/°972"§ "delyi ais
W "43Y) Y1712 g g Ul patytoads A3Lylqeded
3533 dwey ayy aJinbad jou jjeys (aJunjies
Usam3aq LY UBOW) JLH JOBUOY 40 Y 000°00L
Yatu s3YBLY Jojedtpur @31 -BUTIsel awel

"81°172°2°§ Ui Paut|Ino se pasn s3ybi)

pad jo Ajlutxodd dy3 Ul pazese) aq jou pinoys
5037 pad ‘Jaasmoy IsAejdsip otdaunueydie pag
30 LoL3dooXe Byl YItM ‘utatay ‘gLt] gr2 g 03
-WJOoU0d Jieys Bulpod J10)02 3] *BULPOJ 40703

«sdwe)
JUS9S3PUEDUL 40 BULWLLIP JY3 YILlM 3)qlieduod aq
pinoys sg31 jo Buplwip 3yl JodIuoy A3 (SUSIUL

“(aumedadwal MOy ‘3YBLIUNS 3YBLIG ‘DunSO|ouUd)
3Sn PapudlUL 3O JUSKIOJLAUS 3yl UL I)Gepead
aq 03 Ybnoua 3yblug sL Aejdsip au3 41 Ajuo
‘she1dstp’ (91Jounueydie) XlJjew Joy pue *s3ysly

Jojesiput 9)dwis pue pusbay Buipnioul ‘sAsidsip

p3jeUMIN] ] LSURSY JO} pasn aq Aew s@3T1 ‘S

*Mojaq paljloads

ssajun ‘pJepue3s siy Jo 022yl Als K

30 2°2°s ydedBeded ‘sAejdsip pajeuin)yisuedy
Joj sjuaweJinbad ayy se swes ay3 39 jjeys
$Q37 404 pJepuels syl ‘jedsuab u] *eJslad

(sq37) SepoLp BuLIIWS UBLT  01°9°L

SINIWKHOD v/N

ON

S3A

MaLADY oouel [duo)

eLU93LA) ddurjdaddy

‘suoL3eJapisuoy ubLsag

K-38



HNF-SD-W460-CDR-001, Rev. O

L-0



HNF-SD-W460-CDR-001, Rev. O
DRAFT

ENGINEERING STUDY

PLUTONIUM FINISHING PLANT
VAULT STORAGE CONCEPT COMPARISON

PROJECT W-460

Prepared for
B&W Hanford Company
January 1997
lssué A
For the U.S. Department of Energy
Contract
Prepared by
Fluor Daniel Northwest

Richland, Washington

ES

DRAFT
L-1



HNF-SD-W460-CDR-001, Rev. O
DRAFT
ES
ENGINEERING STUDY

FOR

PLUTONIUM FINISHING PLANT
VAULT STORAGE CONCEPT COMPARISON

PROJECT W-460

Prepared by

Fluor Daniel Northwest
Richland, Washington

for
B&W Hanford Company

Principal Lead Engineer Date

Technical Documents Date

Safety Engineer Date
Environmental Engineering Date

Quality Engineering Date
Project Manager Date

B&W Hanford Company

’ Projects

Department Date
i

DRAFT
L-2



Vi.

HNF-SD-W460-CDR-001, Rev. 0
DRAFT

TABLE OF CONTENTS

INTRODUCTION .. i e i it e i i e 1
SUMMARY AND CONCLUSIONS . ....... ... i 1
DESCRIPTION OF ALTERNATIVES ... ... ... i 1
A.CRITERIA . . ... .. o e e e e s 2
B. ALTERNATIVESCONSIDERED ......... ...ttt i, 2
IDENTIFICATION OF PREFERRED ALTERNATIVE ... ........ ... ... ... 3
A. EVALUATION OF ALTERNATIVES ... ... ... . it 3
B. PREFERRED ALTERNATIVE . ... ... ittt iiiiin i R
C. UNCERTAINTIES .. .. it i i it e e e ean e 3
REQUIRED CHANGES TO IMPLEMENT PREFERRED ALTERNATIVE ........ 3
REFERENCES .. ......... . .ot R R 3
APPENDICES

Appendix A. Cost Estimate Summaries
Appendix B. Sketches

DRAFT
©L-3



HNF-SD-W460-CDR-001, Rev. 0
DRAFT

" ENGINEERING STUDY

PLUTONIUM FINISHING PLANT
VAULT STORAGE CONCEPT COMPARISON

PROJECT W-460

INTRODUCTION

The Plutonium Finishing Plant (PFP) is located in the 200-West Area on the
Hanford Site. The production mission of the plant is completed and the new
mission of the plant is environmental restoration. As part of the new mission,
PFP will stabilize and suitably store or dispose of all plutonium-bearing special
nuciear material (SNM). Stabilized SNM will be stored in the existing plutonium
storage vaults located in the 2738-Z Building. The concrete storage cubicles
located in the vaults are unsuitable for storing the new 3013 storage cans
because of the physical dimensions of the new cans and changes to the security
and safeguardsissues associated with the new can design.

On September 4, 1996, ICF Kaiser Hanford Company conducted a facilitated
Value Engineering (VE) session to evaluate various methods of solving the
problem associated with the use of the new 3013 storage containers. There
were twelve different storage methods considered by the VE team.

Three possible storage concepts were proposed for further evaluation by the VE
report.

SUMMARY AND CONCLUSIONS

Supporting studies to date indicate that the cubicle concept is the best choice for
the 3013 can storage configuration. Each cubicles will be limited to holding 20
of the 3013 storage containers.

The space required for storage of the PFP inventory will be three rooms within
the 2736-Z Building vaults. This is based on an estimated requirement to store
2300 of the 3013 containers holding an average of about 3kg PuO,. These
values were based on criteria set forth in ref 8.

The fourth room will be used by International Atomic'Energy Agency (IAEA) to
store about 300 containers under their control.

DRAFT
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1. DESCRIPTION OF ALTERNATIVES

The VE report recommended three alternatives for further evaluation:

1.

Concept 1: (Vertical Pedestals Respaced) This is the baseline case and it
consists of repositioning the internal support components within the existing
concrete storage cubicles and making other modifications needed to make the
cubicles compatible with current container storage criteria. The new 3013
storage containers would be stored in an upright or vertical orientation within
the concrete cubicle.

Advantages

The advantage of this concept is that it has worked in the past. Operations
is comfortable with the existing cubicles and the needed internal alterations
are simple and doable.

Disadvantages

The disadvantages of this concept are related to the required 3013 container
spacing within the cubicles and the traditional method of handling storage
containers. The cubicles are about 8 ft in height and the storage containers
are located at various levels and lateral spacing within the cubicle from
bottom to top.

Storage containers traditionally have been manually handled but the current
ALARA objectives eliminate manual handling of the storage containers as an
option. Machine handling is considered a necessity for the 3013 containers
due to radiation exposure as well as potential container temperature. The
configuration of the traditional storage cubicle will require a very versatile can
manipulating machine capable of accessing each storage location within the
cubicle.

Personnel exposure is also considered to be higher with this concept uniess
additional modifications can be made to the door system to limit the number
of containers exposing the operator during container manipulation activities.

Concept 5: {Horizontal Air Tube Cubicle) This concept is similar to concept 1
but it stores the 3013 container in a horizontal orientation within arrays of
metal tubes installed in the existing storage cubicles.

This concept is a variation of concept 1 and as such will not be considered
independently. The advantages and disadvantages are essentially the same
except that the addition of the storage tubes somewhat complicates
container manipulation.

Concept 10: (Vertical CSB). This concept’is a small version of the Canister
Storage Building approach. In this concept, the 3013 storage containers
would be stored in a vertical tube array beneath a 12-in. concrete deck or

DRAFT
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floor. The storage tubes would be accessed through ports in the deck. The
top of the-deck would be about 4 ft above the level of the existing vault
floor. The 3013 containers would be stacked three deep in each storage
tube. :

Advantages

All storage tube access ports have the same configuration and are located at
a uniform elevation. . This would allow the use of a simple container
manipulator that can be positioned over any single access port using the
same technique. The manipulator is envisioned to be a wheeled device or
cart containing a turret having a capacity of three 3013 storage containers.
All can or container manipulation would be in a vertical movement along the
can axis into and out of the manipulator turret. The turret would provide
adequate shielding to minimize radiation exposure to the operator. Each
storage tube would contain a maximum of three 3013 containers. This
would provide a higher level of security than the cubicle options because
each secured cover will only provide access to three storage containers.

Disadvantages

Due to the raised floor, an additional 3013 can transfer operation would have
to be made between the laboratory and the storage vault to get the storage
can to the elevation of the deck. Cooling of the storage area below the floor
would be handled by a cross flow ventilation system. On foss of forced
ventilation, heat buildup would probably occur more rapidly than in the
concepts based on cubicle storage. Natural convection would be very
ineffective for heat removal due to the configuration and limited space below
the floor deck. Temperature rise could be very significant, raising structural
element temperatures to several hundred degrees F.

Based on preliminary information from criticality studies, neutron absorption
materials will also be required under to floor deck. This would be achieved by
using 1/8-in. cadmium plate sandwiched between 1/4-in. vertical steel plates
between each row of storage tubes in the direction of air flow. An 1/8-in.
cadmium plate would also be required on the surface of the existing concrete
floor beneath the vertical storage tubes.

V. IDENTIFICATION OF PREFERRED ALTERNATIVE
A. EVALUATION OF ALTERNATIVES
The following four issues were considered to be the minimum needed to
evaluate the alternatives. At this time, several of these analysis or
assessments are not completed.

1.Hydraulic-Thermal Analysis

2.Criticality Assessment

DRAFT
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3.Radiation Exposure Analysis
4 Engineering/Construction Cost Estimate

ltem 2 and Item 4 have been completed for both aiternatives. Item 1 has
been completed for the in-floor concept only and Item 3 has not been
completed for either concept.

Preliminary data on the Hydraulic-Thermal Analysis for the cubicle concept
indicates there is probably no clear advantage in this category for either
concept.

The criticality assessment indicates that the cubicle storage concept wouid
allow storage of about 60% more 3013 containers for a given floor space
than will the in-floor concept, without resorting to neutron absorbers such as
Cd in the storage area.

The study estimates show a clear advantage in using the cubicle concept.
The estimated cost to use the cubicle concept was $4.5M versus $6.1M for
the in-floor concept. ’

B. PREFERRED ALTERNATIVE

Based on the information available at this time, the preferred alternative
appears to be the cubicle concept. This preference is driven by cost and
criticality issues. It is not anticipated that the results of the other analysis
being completed would significantly affect this choice.

C. UNCERTAINTIES

Final outcome of the pending study completions will provide a more complete
picture of the concepts being compared. This study should be completed
during the advanced conceptual design (ACD) stage including all the
information being developed.

REQUIRED CHANGES TO IMPLEMENT PREFERRED ALTERNATIVE

Following completion of the advanced conceptual design report (ACDR) final
detailed changes to the existing cubicles can be worked out. These details will
have minimal impact on the estimated costs used in this study.

Design will also need to be done on the can handling unit that will deliver the can
from the laboratory area to its final storage position. This unit will also provide

proper shielding to minimize operator exposure.

Air handling modifications will include a redundant 6000 cfm fan and filter unit.

DRAFT
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Security features will be included in the modifications and as a minimum will
include otic cable seals in the ductwork and steel rebar grid works at wall
penetrations.
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OQFLUOR DANIEL NORTHWEST, INC.
BABCOCK & WILCOX HANFORD

2J0B NO.

[

Rmmrm NO. W460SAD1

-

o
Quss
[+ <R
[a]
Q322101
©322116
©322201
322216
2322301
Q322316
322400
o 322402
5322403
T3z2600
330000

W-460/P8HT12

DESCRIPTION

VAULT H1

ROOM 1 MODS BLDG 2736-Z

VAULT #2

ROOM 2 MODS BLDG 2736-2

VAULT H#4

ROOM 4 MODS BLDG 2736-2

VAULT 2 (HVAC - IN THE FLOOR VER.)
VAULT 4 {HVAC - IN THE FLOOR VER.}
VAULT 1 {HVAC - IN THE FLOOR VER.}
Pu CANNISTER HANDLING MACHINES
CONSTRUCTION-0/C

ammsnmmsnEa.

PROJECT TOTAL

++ TEST - INTERACTIVE ESTIMATING **
IN FLOOR STORAGE CONCEPT

ESTIMATE
SUBTOTAL

mmmuxwmn

1398237
46672
1122326
18494
1398237
58465
26393
26378
50472
300000
19337

4,465,011

STUDY ESTIMATE

DOE_RO7 - ONSITE INDIRECT COSTS BY WBS

CONTRACT ADMINISTRATION BID PACK

%

0.00
0.00
0.00
0.00
0,00°
0.00

10,00
0.00
0.00
0.00
0.00

TOTAL PREP.

cocococooco00000
cococooo000000

0

PAGE ? OF 7
DATE 01/07/97 11t
BY SMP/CDL/DKH

OTHER
INDIRECTS

cocoeoo0o000000

$26:47

TOTAL
INDIRECTS

cocoocoo009O0C
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