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1.0 INTRODUCTION

The Decontamination and Decommissioning (D&D) Assessment for the Building 232-Z will be

implemented pursuant to the provisions of the following U.S. Department of Energy (DOE) Orders:

DOE Order 5400.2, Environmental Compliance Issue Coordination, August 1987

. DOE Order 5400.5, Radiation Protection of the Public and the Environment, February 1990

DOE Order 5440.1D, National Environmental Policy Act Compliance Program, February 1991

DOE Order 5480.1B, Environmental Protection, Safety, and Health Program for Department of Energy
Operations, September 1986

DOE Order 5480.3, Safety Requirements for the Packaging and Transportation of Hazardous Materials,
Hazardous Substances, and Hazardous Waste, July 1985

DOE Order 5480.4, Environmental Protection, Safety, and Health Protection Standards, May 1984

DOE Order 5480.5, Safety of Nuclear Facilities, September 1986

DOE Order 5480.9, Construction Safety and Health Program, November 1987

DOE Order 5480.10, Contractor Industrial Hygiene Program, June 1985

DOE Order 5482.1B, Environmental Protection, Safety, and Health Protection Appraisal Program,
September 1986

DOE Order 5483.1A, Occupational Safety and Health Program for DOE Contractor Employees at
Government-Owned Contractor-Operated Facilities, June 1983

DOE Order 6430.1A, Draft General Design Criteria, December 1987

. DOE Order 5820.2A, Radioactive Waste Management, September 1988

DOE Order 5480.11, Radiation Protection for Occupational Workers, July 1989

1.1 BACKGROUND

Building 232-Z is an element of the Plutonium Finishing Plant (PFP) located in the 200 West Area of the
Hartford Site. From 1961 until 1972, plutonium-bearing combustible materials were incinerated in the
building. Between 1972 and 1983, following shutdown of the incinerator, the facility was used for waste
segregation activities. The facility was placed in retired inactive status in 1984 and classified as a Limited

Control Facility pursuant to DOE Order 5480.5, Safety of Nuclear Facilities, and 6430.1A, General Design
Criteria. The current plutonium inventory within the building is estimated to be approximately 848 grams,

1



the majority of which is retained within the process hood ventilation system. As a contaminated retired
facility, Building 232-Z is included in the DOE Surplus Facility Management Program (SFMP).

The building is being maintained in safe storage with controlled access and negative pressure. However,
the 1990 PFP draft Final Safety Analysis Report (FSAR), which included a seismic analysis of the
building, revealed ff_at potential on-site consequences of continued safe storage exceed Westinghouse
Hartford Company (WHC) risk-acceptance guidelines (WHC-SD-CP-SAR-021 1990a).

The Hanford Site, comprising 1450 km2 (560 mi2), is located in south-central Washington State. The
climate of the area is semiarid. Building 232-Z is approximately six miles from the Columbia River, the
nearest natural watercourse, and is outside the projected 100-year and 500-year floodplain. Figures 1.1,
1.2, and 1.3 provide a general location of Building 232-Z.

1.2 OBJECTIVES

The objective of the DOE Richland Field Office (DOE-RL) environmental protection program is a
commitment to environmental management. Tiffs objective is manifested in environmental protection
programs designe_ ,,, correct existing environmental concerns, minimize risks to the environment or public
health, and address potential environmental concerns before they pose a threat to the quality of the
environment or the public welfare.

The objective of this D&D assessment is to remove Building 232-Z, thereby eliminating the radiological
and environmental hazards associated with the plutonium inventory within the structure.

1.2.1 Project

The steps to accomplish the plan objectives are: (1) Identifying the locations of the most significant
amounts of plutonium, (2) removing residual plutonium, (3) removing and decontaminating remaining
building equipmenL (4) dismantling the remaining structnre, and (5) closing out the project.

1.2.2 D&D Program Management

About 115 chemically and radioactively contaminated structures, including surplus production reactors,
chemical-process building and structm_s, and support-operation facilities, are included within the scope
of the SFMP. Program management will increase commensurately with the size and numbers of structures
that undergo D&D. Program management will support D&D projects in accordance with DOE orders .

including program management, planning and scheduling, quality assurance, and records and data
management.

1.3 SCOPE

This plan addresses the D&D of Building 232-Z and the waste transfer line extending 2.8 meters (6 feet)
from the building. All utilities would remain connected during the residual plutonium removal phase, and
the decontamination and removal of the building equipment phase. During the decommissioning phase,
all utilities would be disconnected and the building and its foundation dismantled.
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2.0 FACILITY INFORMATION

2.1 PHYSICAL DESCRIPTION

Building 232-Z, located about200 feet southof the main portion of Building 234-5Z, is approximately
37 feet wide by 57 feet long. Building 232-Z currentlyhouses the incineratorthat was used to recover
plutoniumfrom combustible waste. The building is divided into various functionalareas including the
process room and chemical preparationrooms, and the storage, change, ventilation, and electrical
equipment rooms. Except for ventilation supply and exhaust filtration, the building uses services
(electricity, etc.) suppliedfrom the 234-5Z and 291-Z buildings.

The building is single-storied over the process and storage areas and two-storied over the service areas
at the northend. The respective roofs are about 15 feet and 19 feet above grade, consisting of concrete
over metal decking with insulation and built-up, asphalt-gravelcovering.

2.1.1 Ventilation

Building 232-Z was designed to ensure confinementof radioactive materials. The building ventilation
exhaust airwas originally exhaustedby the 291-Z Building ventilation exhaust system anddischarged to
the atmospherethroughthe 291-Z-1 exhaust stack. The original exhaust duct leading to Building 291-Z
was isolated fromthe 291-Z system and a new, independent232-Z exhaust system was installed in 1990
(see Figure 2.1 and 2.2) (Morton1990).

Ventilation air is drawnin through the original ventilation supply system and distributedto the process
area via the negative pressure created by the building exhaust fan. Air is drawn from the cleaner non-
process areas into the process area and throughany of the high-efficiency particulateair (HEPA) filter
floor ducts, scrubberhook, or incineratorhood. Finally, air is routed througheither of two parallelfilter
boxes equipped with HEPA filters. The combined airflows are routed to the new ventilation exhaust
system and discharged to the atmosphere.

The new exhaust system (296-Z-14) consists of threeparallel sets of two HEPA filters, two exhaust fans
with one fan operating and the other on standby,andan exhaust stack. Each fan is separately controlled.
Low flow in the operating fan exhaust duct will cause the standby fan to starttriggeringan alarmon the
local control panel and a trouble alarm in multiple locations at the Plutonium Finishing Plant (PFP)
complex.

2.1.1.1 Electrical power

Electrical power for the ventilationsystem is providedby the emergency power bus throughan electrical
circuit breakerattachedto the motorcontrol center's electricalpanel Number 1 (MCC-EP-1) in Building
2736-ZB. A local panel in Building 232-Z distributes the power for fan controls, instrumentation,and
stack monitoring. The HartfordSite grid normally supplies power to the emergency power bus. Upon
loss of bus voltage, the three diesel generators that provide back-up power to PFP would start
automatically providing power. Therewould be a delay of 10 to 20 seconds to allow the generatorsto
start, with the load added to the generatorsonce they stabilized at speed.



FIGURE 2.1. BUILDING 232-Z LAYOUT AND VENTILATION
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2.1.1.2 Off.gas duct work

Two sections of off-gas duct work are located in Building 232-Z. One section, me leach hood off-gas
line, runs from midroom through the process room wall to the scrubber cell. A portion of the leach hood
off-gas line and two leach hoods were removed as part of the decommissioning work begun in the early
1980s. The end of the disconnected off-gas line is wrapped in a plastic bag. The other section runs from
the incinerator glove box through the scrubber room wall, where it joins with the off-gas line from the
leach hood in a common header to the scrubber. During operation of the facility, this line car.'_d the
incinerator off-gas from the off-gas/ash cyclone separators to the scrubber column where it was treated
before exiting through the E-4 ventilation system. Both sections are covered with asbestos insulation and

. located 2.4 to 3 meters (8 to 10 feet) above floor level.

- 2.2 HISTORY

The PFP conducts diverse plutonium processing, handling, and storage operations. The principal PFP
structure is Building 234-5Z, completed in 1949. Functions performed within this building included
purifying plutoniumnitratesolutions, reducingthe nitrateto metal, and fabricating plutonium metal parts.
In the original design of the PFP, all operations were to occur within Building 234-5Z. However,
increases in production capacity and associated storage and scrap-recovery requirements led to the
construction of Building 232-Z.

From 1961 to 1972, the 232-Z incineratorbuilding was operatedfor the incinerationof plutonium-bearing
combustible materialsand the subsequentrecoveryof plutonium from ash. As a result of several facility-
design deficiencies and contaminationaccidents,furtheroperation of the incinerationprocess was deemed
imprudent. For 11 years, following shutdown of the incinerator, the facility was utilized for waste
segregation activities. Two attemptsto change ttEPA filters in 1979 and 1980 resulted in minor stack
releases of 144 laCiand 200 laCi of plutonium, respectively. In June 1983, a PFP source reduction
programwas initiated in Building232-Z. The program included the removalof approximately50 percent
of the 232-Z glove boxes, and removal of approximately66 percent of the radioactive acid digestion test
unit glove boxes (WHC 1989).

2.3 RADIOLOGICAL CHARACTERIZATION

The purpose of a radiological characterization is to determine the radiological conditions that would be
• encountered during the decontamination and decommissioning project, and to establish the radiological

inventory in the facility. A draft "Work Plan for 232-Z Inventory Reduction" was prepared in 1989 but
never implemented fWHC-SD-DD-WP.O01 1990). The purpose of the reduction plan was to reduce the

- plutonium inventory from approximately 848 grams to below 320 grams; a level where the on site
consequences of a seismic event would be within risk-acceptance guidelines.

Currently, the building is assumed to contain 848 grams of plutonium (733 grams in the process piping
and duct work, 23 grams in the feed glove box, 20 grams in the burning glove box, 52 grams in the
ash/canning glove box, and 20 grams in the scrubber cell) as determined by non-destructive analysis
(NDA), which is 86, 3, 2, 6, and 2 percent, reslw_tively. Dose rates in the area of the off-gas duct work
are approximately 5-10 torero/hr. The chemical form of the material is probably plutonium oxide (PuO2).
No information is available regarding the gross physical form of the material. Given its relatively long-



term retention in active ventilation ducts, it is reascaable to assume the material exists as agglomerated
particles bound to duct surfaces.

Initially, the principal tasks to be completed include the removal of residual plutonium from the ventilation
piping, glove boxes, and filter boxes, followed by decontamination and removal of the process equipment
itself. The final step would be the dismantling of Building 232-Z and associated structures. All activities,
i_cluding administration, D&D work, and close out, would be in accordance with approved written

procedures and detailed work plans, Appendix A provides a general guideline for the sampling and
analyses for chemical and radiological contaminants within the Building 232-Z.

2.4 CHEMICAL CHARACTERIZATION

The 232-Z Isolation Safety Analysis Report (SAR), dated February 1990, indicate that no toxic materials
are present witl_n Building 232-Z; however, historical PFP processing information indicates that leaded
rubber gloves and other assorted metal pieces were incinerated in Building 232-Z. This suggests that
oxides of the incinerated metals may be present in the resultant ash (SD-HS-SAR-007 1990).
Consequently, a preapproved plan to characterize the incinerator ash should include toxicity characteristic
leaching procedure (TCLP) analyses for leachable lead, chromium, and nickel in accordance with
applicable federal regulations. "Re final determination of contamination for waste disposal purposes will
be made following sampling and analyses.

The possible presence of hazardous materials associated with structural and functional components of _e
building (e.g., lead-based paints and asbestos) should be investigated. Paint chip samples from concrete,
structural steel, and glove boxes should be analyzed for TCLP metals and anions and asbestos should be
analyzed for friable fibers.
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3.0 CRITERIA

3.1 RADIOLOGICAL PROTECTION AND ALARA

All radiologicalwork shall be performedin accordancewith DOE Order5480.4, EnvironmentalProtection,
Safety, and Health Protection Standards, May 1984; and DOE Order 5480.11, Radiation Protection for
Occupational Workers, December 1988. Radiation Work Permits (RWP) and Decommissioning Work
Plans (DWPs) will be written to achieve practices that are "as low as reasonably achievable" (ALARA)
exposures, and will be written to conform to the requirements of, and address the guidance contained in,

• DOE Order5480.10, ContractorIndustrialHygiene Program,and DOE Order 5480.11. External doserates
are not expected to be of primary concern during equipment-removal work. However, extensive alpha
contamination in the off-gas duct work poses a potential inhalation risk to personnel and a risk of

• environmentalcontamination. The decontaminationand decommissioning (D&D) of Building 232-Z will
be planned and carried out according to the general guidelines outlined below from the ALARA
Management Work sheet (Figure 3.1) or a similar work sheet.

• Piping and equipment-removalwork will be performed within the building. The segmentation of
the piping and equipment for decontaminationwill be done within the building in the staging area.

• Plutonium removal from piping and duct work segments will be carried out within a glove box
located in Building 234-5Z. Standardcontaminationcontrol precautions will be observed during
the transfer of this piping/duct work between buildings.

• As much as possible, time-savingdevices andequipment will be designed into theremovalprocesses.
Contaminationcontrols will dictate the speed of some more critical aspects of the project.

• Greenhouses and glove bags will be used extensively to control the spread of contamination.
Decontamination of the piping and equipment to low-level radioactive waste (LLRW)criteria will
involve a short-term increase in the risk of exposure; however, eliminating the majority of the
transuranic(TRU) wasteandsolidifying whatremains,will minimize the futurerisk of contamination
or release.

• Additional shielding is not expected to appreciablylower dose rates. Generalarea close rates in the
off-gas duct work were approximately5 to 10mrem/hr. Specific shielding criteriawill be evaluated
on a case-by-case basis duringthe project.

• Additional hazards will be addressed through the Safety Evaluation, Criticality Safety Analysis
Report, and the Area Emergency Plan. These documents will be referenced in or implemented

- through the DWP and job safety analysis (JSA) for a given task.

• The numberof personnel entering the radiologically controlledarea will be kept to a minimum.

• Both respiratory protection and special ventilation will be required to protect workers from
unacceptablyhigh levels of contamination. It is anticipated that throughout the decommissioning,
the process areawill remainundera negative pressure. Duringdismantling, airflow in the areawill
be maintainedat negative pressureto control the sources of airbornecontamination.

11
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• The cutting tools selected will be of such type as to limit the possibility of a tear or cut in a worker's
protective clothing. The tools also will be as light as possible to minimize worker fatigue. Limiting
worker fatigue is a means to implement ALARA practices because less fatigue means better
attention, thus lowering the risk of mistakes.

• After recovery of residual plutonium from the removed piping, the sections of removed pipe will be
classified as TRU or low level waste (LLW), depending upon the results of a final NDA, and will
be packaged and disposed of accordingly. Protective equipment and other secondary wastes may not
require decontamination to meet LLRW criteria. However, each waste drum will be assayed before
decontamination to determine if decontamination is required to meet the LLRW criteria.

e

3.2 WASTE _HNIMIZATION

D&D of a large radiologically contaminatedfacility is expected to generatea significant volume of waste.
One of the goals of any such project is not only to minimize waste, but to consider and minimize the
hazardclassifications of thewaste generated. ThisD&D assessmentwas developedwith the minimization
of TRU waste as a primary goal. When D&D alternatives are thoroughly screened with regard to
implementability, constructability,effectiveness, andcost, then the goals of TRU waste minimization can
be achieved.

The removal of recoverable plutonium will help to minimize the amount of TRU waste generated.
Although the applicablelimit for plutonium-removaloperations will be the establishedeconomic discard
limit (EDL), removal to below this limit will be achieved to the extentpracticable. The EDL is that limit
at which the costs to recover a productoutweigh the benefits of recovery.

The process recommended to decontaminateTRU waste will generate two waste streams: a LLRW stream
of similar volume to the original TRU stream estimated to be 213 _, and a smaller volume of
concentratedliquid TRU waste estimated to be 22 ft3. Once solidified, this is estimated to increase to
33 _ of solid, stabilized waste. As mentioned previously, the TRU waste decontaminationeffort is
designed to reduce futureriskby placingthe pipingand equipment in a LLRWcategory that would allow
its immediate and permanent disposal. The remainingTRU liquid waste will requirestabilization by an
approved technology. Once stabilized andpackaged, the TRU waste will not have to be contact-handied
(c.h)again. _ method for solidification of TRU-waste liquid or sludge has traditionally been to ackla
grouting mixture or concrete.

Other waste minimization techniques designed into the D&.Dproject are listed below:

• Negative pre,ssure./controlledventilation flows will be maintainedon Building 232-Z throughoutthe
- project.

• An option under consideration is to enclose Building 232-Z in a tertiaryconfinement building as a
last barrierto an environmentalrelease. This confinement structurewould have its own ventilation

system, and would be constructedwith reuse and easy decontaminationin mind.

• The ventilation system and work plan will be specifically preparedto prevent contaminating the
confinement building structure.

13



• Building 232-Z will be dismantled (taken apart), instead of demolished (broken apart), thereby
eliminating the waste volume expansion associated with broken concrete and its associated void
spaces.

Gross quantities of residual plutonium will first be removed from process piping, filter and glove boxes,
and duct work. Remaimng piping and equipment will be removed in order of its level of contamination
beginning with the least radiologically contaminated to the most radiologically contaminated. This will
prevent the contamination of "conditionally clean" and LLRW components that could become cross-
contaminated by and from the disturbance of more contaminated components.

3,3 RESIDUAL RADIOLOGICAL LIMITS

At the end of the D&D project, the area will meet the following radiological conditions:

• There shall be no loose surface soil contamination nor shall there be any soil contamination within
one foot of final grade greater than that allowed by DOE Order 5820.2A, Radioactive Waste
Management, February 1984.

• If any soil contamination remains that is greater than allowed under DOE Order 5820.2A standards,
it is to remain below one foot from final grade. The level and extent of the remaining contamination
shall be documented in the final report for the decommissioning project and filed with Operable Unit
200-ZP-1 records.

• The average annual dose from any residual contamination shall be reduced to ALARA levels, as
verified by appropriate modeling techniques, but in no case shall exceed allowable levels as per
applicable DOE Orders or other federal or state regulations. If, based on analytical data, it is
determinedthatthis level is unaehievablein a cost-effective manner,a higherlimit will be negotiated
with the Departmentof Energy, RichlandOperationsOffice (DOE-RL).

3.4 PHYSICAL CONDITION

At the end of theD&D project,the area is expected to meet the following criteriawith respect to physical
condition:

• The Building 232-Z and its foundation will have been removed.

• The subsurfaceand surface soils will meet the conditions set forth in Section 3.3 of this document.

The surfacewill be covered with gravel,_ stone, or othermaterial as necessary to prevent soil
erosion.

• The interconnecting7.62-centimeter (3-inch) waste transferpipe between 232-Z and 241-Z will be
cut 2.8 meters (6 fee0 south of the buildingand capped.

14



4.0 DECOMMISSIONING PLAN

The work described underthis plan is divided into three majortasks and discussed separately. These
majortasks are: Residual PlutoniumRemoval, discussed in Section 4.1; Piping andEquipmentRemoval
andDisposal, discussed in Section 4.2; and BuildingDecommissioning,discussed in Section4.3. Section
4.1 discusses theremoval of recoverableplutoniumfromprocesspiping/ductwork, filterboxes, and glove
boxes. Section 4.2 discusses removal of all equipment from the interior of Building 232-Z,
decontamination,and disposal of all relatedwastes. Section 4.3 describes removal of the Building 232-Z
shell anddisposal of related wastes. Section 4.4, Decommissioning Constraints,discusses the option of

. usinga confinementbuilding duringdecontaminationand decommissioning(D&D) workon Building232-
Z, andpresentsa program-flowchart. If a confinementbuilding is chosen, it would be constructedprior
to the dismantlement of the Building 232-Z shell. Section 4.5 describesthe work requiredto complete

" each of the majorphases of this D&D program.

A numberof considerations must be made in the overall analysis of options available for D&D of
Building 232-Z. Specifically, methods used to removecontaminatedequipmentfrom Building 232-Z must
be designed to contain the contamination sufficiently to prevent an unacceptable release to the
environment. Adequate containmentis necessaryto preventsuch a release. Cost considerations arealso
important, and an estimated cost for each option must be determined. In consideration of cost and
environmental responsibility, waste reduction techniques will be employed to minimize the amount of
disposed waste and the toxicity of the waste generated will be minimized where possible. Efforts also
should be made to keep secondarywastes to a minimum. Secondarywastes are those wastes generated
as a by-productof D&D efforts or duringD&D activities,such as discardedgloves, shoecovers, or plastic
material. Thereis possible futureliability relatedto the disposal of hazardouswastes, even those disposed
of in accordancewith currentlyapplicableregulations (i.e., the responsibility for a hazardous waste does
not end with the undergrounddisposal of that waste). If the repositoryof that waste leaks or results in
ground or water contaminationat some point in the future, the generatorof that waste may be held
accountableto correctand/or remediate that contamination. This possible liability makesit necessaryto
consider all reasonable options for the reduction of volume and toxicity of wastes.

4.1 RESIDUAL PLUTONIUM REMOVAL

The process-room equipment in Building 232-Z (Figure 4.1) was used to incinerate plutonium-
contaminatedwaste materialthatwas size-reducedpriorto incineration. The ashwas collected andplaced
in ash cans within the ash-canninghood for removal to another facility. Plutonium was then chemically
extracted (leached) from the ash. Combustion gases produced in the incinerator were routed to the
scrubbercell, wheresolid particles of plutoniumoxide and other metaloxides were captured. Any acids

" present were neutralized. Non-destructiveanalysis (NDA) results indicate the presence of 848 grams of
plutonium throughoutthe process duct work, scrubbercell, incineratorf_.ed,burningandash hoods, the
f'flterhoods (Figure 4.2). Most of this plutonium appearsto be concentrated within the process exhaust
ducts exiting the incineratorand leaching glove boxes, and in the high-efficiency particulateair (HEPA)
filters and filter boxes.

Section 4.2.1 presents four options for the disposition of Building 232-Z. Options (2) and (3) involve
plutoniumremoval. For these options, residual plutonium will be removed prior to decontaminationof
building andequipment surfaces and disassembly of the building and its components. Thereare several
reasons for removal of excess residual plutonium priorto decontaminationand disassembly. One is to
reduce the potential for release of airborneradioactivity during the disassembly process. Another is the
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economic value of the recovered plutomum. The removal process will continue until the inventory of
plutonium has been reduced as low as practicable but at least to a level below the established economic
discard limit (EDL). A third reason is to reduce the potential of a criticality accident. Finally, the
reduction of some waste from transuranic (TRU) to low level radioactive waste (LLRW) criteria will result
in a cost savings for disposal.

For purposes of describing the plutonium-removal process, the plutonium contaimng components within
Building 232-Z can be grouped into four categories: (1) process piping and duct work, (2) filters and
associated filter boxes, (3) firebrick and other glove box components, and (4) glove boxes themselves.
Specific procedures for removal of plutonium from each of these categories will vary, but certain
considerations and operations are common to all four and are discussed below. m

Prior to commencing recovery operations, the appropriate documentation will be prepared. A safety
assessment document (SAD) will be prepared in accordance with the requirements of WHC-CM-4-46,
Non-Reactor Facility Safety Analyses Manual. An Environmental Assessment lEA) will be prepared per
the requirement of the National EnvironmentalPolicy Act (NEPA) that evaluates each of the D&D
alternativespresentedin this documentandrecommendsa preferredalternativebased upon the anticipated
environmentalimpacts. The requiredplanningandcontroldocuments,including a job safety analysis, "as
low as reasonablyachievable" (ALARA) reviewandrequiredpermits,will be prepared in accordancewith
applicableprocedures. RadiationWork Permits (RWPs),both generalandspecific, will be preparedfor
each operation and approved by the appropriate authorized individuals. A criticality procedurewill be
developed and instituted prior to commencing operation.

A prejobcharacterizationsurvey of the currentradiologicalconditions will be performedto identify the
areas of highest loose surfacecontaminationanddose rates. This informationwill be used to prepare the
RWPs. Priorto commencing actualremoval operations,involved personnel will receive facility specific
and criticality worker training and will participatein mock-up training for the operations that will be
performed. A comprehensive prejob briefing will also be held for each operation and the structure
established for daily briefings as work progresses. Periodic updates will occur as the majorwork tasks
proceed.

Prior to beginning actual operations, a readiness review 01R) will be scheduled to ensure appropriate
physical, administrative, and proceduralrequirementsfor safe and proficient operations are met. The
review includes a check of facility readinessandensuresthat the appropriatehardwareand personnel are
available to supportthe work. In addition,a review to ensurecompliance with DOEEnvironmentalSafety
and Health Orders is included.

Personnel protective clothing appropriate to the particularoperation, as specified in the relevant RWP,
will be worn by each D&D worker, including respiratory protection. When required, respirators will be
capable of preventing inhalation of airborne asbestos or asbestos-containing material (ACM) as well as
airborne radioactive materials.

Contaminationcontrol will be maintainedby the appropriatecombinationof greenhouses andglove bags
necessary for the particularoperation. Greenhouseswill be maintainedat a negative air pressure with
respect to the remainder of the building andthe outside environmentto minimize the escape of airborne
radioactivity. Continuousairmonitors (CAM) win be used to monitorthe levels of airborneradioactivity
and to alert personnel to any release of alzborneradioactivity from within greenhouse enclosures.
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During removal operations,frequentuse of NDA will be made to track the amount of plutonium removed.
This will be done for safety and accountability purposes.

All items removed from Building 232-Z during plutonium-removal operations, including the plutonium

itself, will be prepared and packaged for storage, tran_ortadon to a disposal facility, or further
processing, as appropriate. All waste handling and packaging will be in accordance with the criteria
established in Title 49, parts 100-177 of the Code of Federal Regulations, Washington Administrative
Code 0VAC-173-303), the Westinghouse Hartford Company (WHC) Hazardous Waste Management
Manual, the latest revisions of the Plutonium Finishing Plant (PFP) TRU and LLRW certification plans,
and the Hartford Site Radioactive Solid Waste Acceptance Criteria (WHC-EP-0063-2). Any item to be

• released from a surface contamination area or a radiological control area will be surveyed to ensure that
surface contamination levels are below the relevant release limits. Sections of pipe or duct, equipment,
and glove box components or contents will, as a minimum, be double- bagged with all sharp edges capped

• to prevent tears to the bag. Recovered plutonium will be placed into poly jars for storage until the
plutonium can be reprocessed for further use.

4.1.1 Process Piping and Duct Work

The process exhaust duct work is estimated to contain the majority of the plutonium inventory (Figure
4.2). Removal of plutonium from this duct work and associated process piping will proceed in a stepwise
manner. First, a greenhouse will be erected around the location where the duct work removal will take
place. Any asbestos insulation covering the piping will be removed and all piping within the greenhouse
will be wrapped to minimize the spread of contamination. A glove bag will then be placed around the
section of piping/duct work to be cut. The duct work will be supported to allow cutting and capping of
both ends of the pipe section before removing the glove bag. The glove bag will then be removed and
the pipe section transferred to the floor where an NDA survey will be performed.NDA survey results
will determine the requirements for criticality control, and for accountability purposes. Piping will be cut
to sections of appropriate length for the most feasible storage and transportation containers. The section
will then be covered by at least two layers of plastic bagging, surveyed for external contamination,and
certified for release from Building 232-Z. The next section of piping will be removed in like manner and
the process continued until all piping/duct work containing plutonium in excess of the EDL has been
removed. Temporary sections of piping/duct work will be added to replace those removed for plutonium
recovery where deemed necessary to maintain stable airflow and ventilation required for an adequate
negative pressure gradient.

After removal, pipe secUons will be placed on speciaicartsmodified for easy securability and transported
. to an adjacent building, Building 234-5Z. There, an NDA survey will be performed and pipe sections will

be loaded into a glove box, where plutonium removal will take place. Plutonium removal is anticipated
to be accomplished mainly through mechanical means, such as brushing and scouring. However, should

- these methods fail to remove plutonium to below the EDL, other more aggressive means would be
employed. After removal of the residual plutonium, the pipe sections will be given final NDA surveys
to verify that they should be disposed of as TRU waste.

An alternative procedure would be to cut and bag out the asbestos insulation with the piping, with the
insulation to be removed within the plutonium-removal glove box. The particular procedure to be used
will depend upon the results of specific prejob assessments and experience gained as the work progresses.
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4.1.2 Filters and Filter Boxes

The results of the initial NDA survey showed an appreciable quantity of plutonium contained within filter
boxes FB-1 and FB-2 (Figure 4.2). Recoverable plutonium will be removed from these filters/filter boxes
prior to proceeding with the D&D process. To accomplish this, a greenhouse will be installed around the
opening of the filter box. The filter will then be carefully removed and placed into a plastic envelope for
contamination control. An NDA survey will then be performed on the filter. If residual plutonium
remaining on or within the filter exceeds the EDL, the filter will be transferred to the plutonium-removal
glove box in Building 234-5 Z for recovery of the excess plutonium by mechanical means. Any loose
plutonium remaining in the filter box will be removed and placed in poly jars for storage. This will likely
be done using a combination of mechanical removal techniques and vacuuming of the interior surface of
the filter box. As much of the residual plutonium as is reasonably feasible will be removed; however,
removal operations will be discontinued when the amount has been reduced to below the EDL as verified
by NDA.

4.1.3 Incinerator and Scrubber Cell

The incinerator and scrubbercell are the only remainingpieces of process equipment in the process room
after the previous partial decontamination and decommissioning. The incinerator consists of a feed
conveyor, combustion chamber, and ash canning glove box. Based on the initial NDA survey,
approximately 95 grams of plutonium remains within the incinerator, although this estimate is subject to
significant uncertainty. This is because plutonium may exist within the combustion chamber and may not
be detected due to a combination of shielding from firebrick and/or asbestos brick present and somewhat
poor geometry for the NDA survey.

A specific work plan to include criticality specifications will be developed for the removal of residual
plutonium from the incinerator. This work plan may need to be modified as work progresses. A
greenhouse will be constructedto enclose the top and side(s) of the combustionchamberportion of the
incinerator. A slight negative pressure will be maintainedduringthe firebrick removal. Excess plutonium
on the firebrickthat can be easily removedwill be dislodged by mechanical means. Radioactive debris
will be removed as bricks are transferred out of the combustionchamber. This may be accomplished by
using a HEPA-filtered containment vacuum or equivalent means. After the operation, the HEPA filter
from such a containmentvacuum can be sealed with a cap plug to renderit safe for furtherhandling or
storage. Brick removal will begin from the top, whereaccess to half of the bricks is expected, and will
shift to the sides to complete the operation. As bricks areremoved, they will be surveyed for remaining
plutonium contaminationand packaged for disposal as TRU or low-level waste (LLW), as appropriate.
After removal of the brickis complete, any remainingloose plutonium will be removed from the walls .

and floor of the combustion chamberglove box using a combinationof mechanical removal techniques
andvacuuming. A final NDA surveyof the incineratorwill thenbe performed to document anyremaining
residual contamination.

Results of the initial NDA survey showed an estimated 20 g of plutonium remaining within the scrubber
cell. It is not anticipatedthat it will be feasible to recover this amount. However, should more accurate
NDA surveys performedduring process line dismantling operationsindicate the presence of recoverable
amounts, a specific work plan would be developed and the recoverable plutonium would be removed
before continuing the dismantling operations. As with the previously described removal operations,
appropriatecontamination control procedures would be employed, including use of greenhouses and
appropriate worker protection measures.
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4.2 PIPING AND EQUIPMENT REMOVAL AND DISPOSAL

Following residual plutoniumrecovery operations,the planned D&D activities for Building 232-Z may
begin. Radiological survey informationindicates the presence of fixed and transferablecontaminationon
the floor, walls, and process equipment inside the process ares Fixed contamination on surfacesin the
scrubbercell are reportedto be as high as 1 x l0 s disintegrations per minute (dpm)(A.L. Ehlert, Internal
Memo PFP/LAB H&S 33920-92-034, May 1992). Material containing transuranicradioisotopes with
concentrations in excess of 100 nCi/g of material is classified as TRU waste. Floor and wall surfaces
within Building 232-Z above this established limit are categorized as TRU waste.

Criteriaused to judge the options or alternatives discussed withinthis section include: (1) adherence to
federal, state, andloc',dregulatoryrequirements;(2) economicjustification;and(3) minimizationof injury
or radiation exposure risks to personnel.

4.2.1 Piping and Equipment Removal

This section discusses the contents of Building 232-Z and its expected radiological status. Types of
equipment required to D&D the building equipment are discussed. Also, methods and equipment are
suggested for carrying out the Building 232-Z D&D. Four options are examined for dealing with the
contents of Building 232-Z: (1) remove equipment and dispose of contents without efforts to
decontaminate TRU waste or recover radioactive materials; (2) remove equipment and the radioactive
material, (3) remove andsection equipmentand dew_ntaminateTRU waste to LLRW or clean status; and
(4) no action.

4.2.1.1 General conditions at Building 232-Z

A limited source reduction operationwas performed at Building 232-Z in the mid 1980s. This operation
resultedin the removal of the chop hood (used to shred waste into small pieces prior to incineration),and
removal of the leach hood (used to extractplutoniumfromthe ash producedin the incineratorhood). At
that time, processroom HEPA filters were also replacecLThe incineratorhood, scrubbercell, filter hoods,
and associated piping remainin the Building 232-Z process room.

In 1991 the original Building 232-Z ventilation system in use was blankedoff in the 291-Z Fan Building
and a temporary232-Z ventilationsystem was madeoperationalto service only the 232-Z facitity. This
ventilation system's power is suppliedthrough the emergency power electrical bus from MCC-EP-1 in
Building 2736-ZB. A local controlpanel, located on a concretepad outside Building 232-Z, distributes

- power for fan controls, insu'umentation,and monitoringof the296-Z-14 stackdischarging filteredexhaust
fromthe 232-Z facility. The benefit of the independentpower supply for the Building 232-Z ventilation
system is thatthe currentventilation system may remainin operationeven after all otherpower in 232-Z

" is turnedoff to allow D&D of electrical systems andequipment withinBuilding 232-Z. This is significant
because a self-sufficient ventilation system may eliminate the need for a secondary confinement building.
If a confinement structureis built, measures must be taken to protectthe temporaryfans and the control
panel from damageduring constructionbecause this could cause the loss of ventilationto Building 232-Z.

While electrical power would remain for as long as possible, the power supply must eventually be turned
off to allow removal of electricalequipment, conduit, andwiring. Temporarypower will be supplied by
extension cords to electrical devices needed duringthe remaining D&D work. Temporary free-standing
work lights will be needed to direct lighting to the areas required.
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Waste materials present in the facility fall into a number of different waste categories. Piping and
equipment within the process hoods which are contaminated with plutonium (presumably as plutonium
oxide); and other non-radioactive heavy metals, which were present in the incinerator feed materials. It
is suspected that these heavy metals include chromium, lead, and nickel. These materials, along with the
process hoods and some areas on the floor and walls, may have to be classified as TRU wastes unless
decontamination effor*,sareable to reduce contamination levels. In addition, the presence of heavy metals
must be ascertained because their presence (above the established threshold for each of these metals)
would require that Resource Conservation and Recovery Act (RCRA) disposal guidelines be followed in
addition to federal guidelines for disposal of radioactive wastes (RCRA 1976).

Materials classified as LLRW may include some incinerator hood construction materials, scrubbercell
construction materials, supportequipment outside process hoods, an incInerator electrical control panel,
electrical conduit and wiring outside process hoods, lighting fixtures, and other miscellaneous support
equipment. Materials outside timprocessing areaare expected to be classified as conditionally clean. A
thoroughradiological survey will be requiredpriorto startof D&D work to identify contaminationlevels
(where possible) so appropriatedisposal plans can be made.

Asbestos, used as insulation, is also presentaround much of the incineratorexhaust handling duct work
and within the incinerator hood and the scrubbercell. This material will likely be classified as LLRW
or TRU waste. Appropriatemeasuresmust be taken to ensurethat removal, packaging, and disposal of
asbestos meets federal regulatory requirements.

Chemicals used in the process of scrubbingexhaustgases or forchemical extraction in the leach hood may
still be present within process equipment or piping. A thorough investigation must be made upon
initiation of the D&D process to determine the presence or absence of these materials. A plan for
collection and disposal will be prepared.

A varietyof construction materials was used in Building232-Z. The physical natureof these items, along
with contamination levels, will greatly affect the methods used to remove them from the building once
the D&D process starts. These materials include:

• electrical conduit and associated electrical wiring,
• 0.187-in.-thick sheet metal used in hood construction,
• angle iron ranging up to 4 inch x 6 inch (nominal),
• carbon steel piping up to 6.5-in. outside diameter (OD),
• smaller-diameterstainless steel process piping,
• 5-in. OD (nominal) stainless steel piping (used as incineratorprimaryand secondary combustion

chambers),
• polycarbonate material used for windows (typically 3 x 3 feet),
• refractory brick in the incineratorhood,
• aluminumjacketed asbestos insulationmaterial,
• scrubberand heat exchanger vessels,
• pumps within the scrubberhood,
• instrumentationinside incineratorhood andscrubbercell,
• blower fan and motor under incineratorhood,
• incineratorconveyor mechanism,
• incineratorash canning equipment,
• lighting fixtures,
• heating and ventilation duct and equipment,
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• contaminated floor and wall surfaces,
• Motor Control Center electrical equipment, and
• channel and I-beam members (parts of a trolley system over the incinerator hood).

This list is not intended to be all inclusive, but rather to present a sampling of the types of materials and
equipment that must be considered when selecting tools to remove materials from service.

4.2.1.2 Dismantling equipment

Because such a wide variety of materials will be removed during the Building 232-Z D&D, an evaluation
. of options must be performed to select tools that are capable of performing this work and that can meet

certain other requirements. Criteria for judging tools are:

1. capability of the tool to perform the required type of work,
2. operator safety considerations,
3. ease of use,
4. operatorcomfort during use,
5. costoftool,

6. operating,andmaintenanceexpenses.

Inspectionofthelistofmaterialstoberemovedrevealsthatnosingletypeoftoolwillbesuitablefor
removalofallmaterials.Cuttingtoolswillbeneededforsectioninglong,unmanageablemembers;aset
ofhandtoolswillbeneededtodisassembleequipmentthatisboltedtogether;cuttingorgrindingtools
may beneededtocutweldsordamagedboltheads;brushingandscouringtoolswillbeneededforthe
mechanicalremovalofresidualplutonium;andabrasiveparticleblastersorscarifiersmay beneededto
removesurfacecontaminationfromfloorandwallsurfaces.Toolselectionwilldepend,inpart,onthe
extentofdecontaminationnecessary.Powercuttingtoolswillberequiredregardlessoftheextentof
decontamination,butthenumberandtypesoftoolsdependsontheextentofdecontaminationundertaken.
Itisimportanttonotethat,becausetheprocessductandprocesshoodscontainplutoniumoxides,a
workerreceivingacutorabrasioninthistypeofenvironmentcouldbecomecontaminatedwithplutonium.

4.2.1.3Metalburningtools

Metalburningtoolsareamongthemostversatiletoolsavailableforcuttingmetalcomponents.Thereare
two typesapplicableforthiswork: oxygen/acetylenetorchesand plasmaarctorches.The
oxygen/acetylenetorchburnsamixtureofoxygenandacetylenegastoproduceahightemperatureflame

. capable of cutting metals. The plasma arc torch uses electricalcurrent (similar to an arc welder) to melt
the metal while a pressurized gas (nitrogen) forces molten metal out of the kerf (melted) area. The
oxygen/acetylene torch and the plasma arc torch are both lightweight and capable of cutting through metal
components rapidly, The drawback for these devices is the high temperature operation or use of an open
flame, which could result in burning through plastic protective barriers or personnel protective clothing.
Worse yet, a fire accident in the building or burn injury to workers could result from the use of these
tools.

4.2.1.4 Grinders and abrasive cutters

Abrasive cutting tools include disc grinders,chop saws, and bench-mounted chop saws. All use abrasive
discs for cutting media; cutting speeds are moderate to fast. They ate capable of cutting various grades
of carbon or stainless steel. The hand-held portable chop saws offer high mobility and versatility, but
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these tools may weigh over 20 pounds, so operator fatigue is a concern especially if over-head or extended
arm work is planned. Another concern is the generation of a continuous stream of sparks from the cutting
action of the abrasive blade. For a fixed-position, bench-type chop saw, a protective barrier can be
provided to prevent sparks from landing on and igniting any combustible materials. For hand-held
grinders or chop saws, caution is advised to minimize the spread of debris (possibly contaminated).
Removal or protection of combustible materials in the pathway of the spark stream is strongly

recommended. The main disadvantage of abrasive cutting tools is the uncontrolled generation and
spreading of dust and debris while the tool is in use. This dust can be reduced by using a wetting agent.

However, this requires that collection, containment, and disposal of that wetting agent is also considered.

4.2.1.5 Portable, reciprocating, and fixed-position saws

A range of portable and fixed-position saws also are available. Portable band saws (Figure 4.3) offer the
ability to cut materials anywhere the saw will fit. Features include moderate cutting speeds and the ability
to cut pipe up to 4.75 in. in diameter with a single pass without rotating the stock or the saw. Another

saw, the reciprocating saw (Figure 4.4), is capable of cutting a larger pipe or angle iron than the portable
band saw, and is generally smaller and fighter. Drawbacks to both types of saws are prohibitive tool
weight for extended arm cutting and the necessity for frequent blade changing if harder grades of steel
(or stainless steel) are encountered. Fixed-position saws include the horizontal-vertical band saw and the
power hack saw. The horizontal-vertical band saw (Figure 4.5) operates as a horizontal cut-off saw for
reducing stock lengths or as a vertical saw for cutting fiat sheet stock. The power hack saw is a
reciprocating type of saw used primarily for reducing stock length. Both saws offer many advantages at
a set location, and would be particularly useful if an extensive decontamination program is established.
Cutting speeds are moderate; the machines are semiautomatic (i.e., they cut through the stock and shut
themselves off when the cut is complete); spread of dust and debris is minimal; and the machines offer
almost no possibility of producing a f'tre. Of the two fixed-position saws, the horizontal-vertical band saw
is the most capable since it can cut long pipe, angle members, or fiat sheet metal.

4.2.1.6 Nibblers and shears

Portable nibblers take a continuous series of small bites out of sheet material until a path has been nibbled

through the material (Figure 4.6). They are capable of cutting through steel sheet up to 0.25-in. thick or
aluminum sheet up to 0.375 in. thick. Portable sheers operate by cutting through material using a scissor
action. Portable shears, having slightly less capacity, are capable of slicing through steel sheet up to
0.187 in. thick (Figure 4.7). Both are available as electrically operated, each requiring a 110-115 volt
power source.

4.2.1.7 Glove bags and greenhouses

To prevent the unintentional spread of contamination throughout the processing area, contamination
containment facilities will be provided within the process area during removal of piping and equipment.
When removing pipe sections containing known or suspectedtransferable contaminants, a greenhouse
(Figure 4.8) and glove bags will be provided for contamination containment. Construction methods for
greenhouses will follow established procedures. These structures must be used whenever there is a risk
of releasing high levels of unfixed contaminants into the general work area outside process hoods. They
will be required for the handling of radioactive contaminants and for asbestos removal.
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- FIGURE 4.3. PORTABLE BANDSAW

J..=

FIGURE 4.4. RECIPROCATING SAW

FIGURE 4.5. HORIZONTAL-VERTICAL BANDSAW
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FIGURE 4.6. PORTABLE NIBBLERS

. \

FIGURE 4.7. PORTABLE SHEARS
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4.2.1.8 Packaging and disposal

Various containers are availablefor the containment of wastes including 55-gallon drums and waste boxes.
Either of these containers can be utilized to package LLRW waste; however, only 55-gallon drums will
be used to package TRU waste. Empty 55-gallon drums offer the convenience of easy movement and they
are still reasonably easy to move after being filled (if drum handling tools are made available). The drums
also are well suited for limited-space areas, to service small components, or for easily compactable waste.
Selection of waste containers must be based upon waste storage location, waste radioactivity status (or
asbestos content), and the size and nature of the components that will be placed in the containers. If
materials are sectioned into small pieces (i.e., less than 30 in.) for decontamination purposes, then 55-

, gallon drums may be acceptable for containment of these LLRW or TRU waste materials.

4.2.1.9 Summary

The portable bandsaw and the portablereciprocatingsaws seem to be the best choice for portable cutting
tools (of the many tools considered) for use in the Building 232-Z D&D. (See Table 4.1 for a tabular
analysis of various types of tools.) For fixed-position cutting capability, tile horizontal-vertical band saw
offers the best capability. However, where fiat metal sheet must be cut using a completely portable tool,
nibblers or shears are well suited.

Each of these tools:

• is relatively safe to operate,
• minimizes contaminationspread,
• is fairly easy to operate, and
• is relatively inexpensive.

Contaminationcontrol facilities (greenhousesandglove bags) must be used during this proposed workto
prevent the spread of asbestos or radioactive contamination. Waste container selection will have to be
made based on the contaminationstatus of the waste, the availability and means of temporarily storing
the waste, and the size of the waste components being disposed of.

4.2.2 TRU Waste Disposal Option

The first option considered for disposing Building 232-Z equipment and materials is to dispose of all
materials without decontamination or volume reduction. This would entail a thorough NDA of all
materials in the building anda classification of theradiological status of all materials presenton the floor
and wall surfaces. Equipment would then be dismantled for disposal in orderof least contaminatedto
most contaminated. This method is recommendedfor two reasons. First, it allows removal anddisposal

" of less contaminatedmaterials prior to subjecting them to the risk of additional contamination posed
during removal of more highly contaminatedmaterials. Secondly, it allows experience to be gained in
equipmentremoval at a much lower risk to personnel than if removal operations were to startwith TRU
materials first. The experience gained can later be used to help removal operations for more highly
contaminatedmaterialsproceed more safely and efficiently.

Aftermonitoringto ensurethey are below releaselimits, all clean fLxtures,equipment,andmaterialswould
be disposed of at a sanitarylandfill,and all LLRW'would be collected and disposed of atthe Hartford200
Area LLRW Burial Ground. TRU waste wouldbe packaged andplaced in monitoredretrievablestorage
at the TransuranicStorageAssay Facility (TRUSAF) untileventualrelocationto the Waste IsolationPilot
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Table 4.1. Tool Alternatives Comparison Table

Tool Description Purpose Tool Capability Tool Safety Ease of Use Tool Cost* Average
1=low, $=high 1--low, 5--high 1=low, 5=high 1--_gh, 5=low Rating

, i

Oxygen/Acetylene cutting and sectioning 5 2 5 5 4.25
Torch pipe and angle

Plasma Arc Torch cutting and sectioning 5 2 5 3 3.75
pipe and angle

Portable Band Saw cutting pipe andangle 4 4 4 5 4.25

Power Hack Saw sectioning pipe and angle 5 4 5 3 4.25

Chop Saws cutting pipe and angle 4 3 3 5 3.75

Bench-Mounted sectioning pipe and angle 3 4 4 4 3.75
Chop Saw

Key
Tool Cost: 5 = < $1,000; 4 = $1,000 - 2,000; 3 = $5,000; 2 = $5,000- 20,000; 1 = $20,000 - 50,000

Note: Shaded areas are the PreferredTool Alternatives
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Plant (WIPP) facility, providedWIPP does eventually become operational. The criteria used to judge this
option include estimated cost of disposal, safety of personnel involved in tile removal work, and possible
future legal and financial liability associated with this type of disposal.

4.2.2.1 Disposal costs

The currently accepted cost for disposal of TRU waste in monitored reuievable storage on the Hartford
Site is $291 per cubic foot (/fta) of waste. This current estimate is for the cost of maintaining the waste
at the site until it is eventually retrieved andrelocated to _¢'IPPor some other long-term storage location.
WIPP is intended to provide long-term storage for the waste. Because relocating this waste from the
HartfordSite to another site is planned, it is reasonable to include estimated costs for TRU waste retrieval,
relocation, and re-entombment at its anticipated future location. These costs were estimated to be about
$664/fta fox'WIPP [DOE, Contact Handled (CH) TRU Waste Management Costs, (DOE 1990)]. (This
$644/fta is an anticipated cost to DOE for WIPP operation. Program costs would not include this wlue,
but it should be considered for comparisons from a waste _ation standpoint.) However, there are
concerns that WIPP may not become operational. Also, the $644/_ WIPP operational co_t estimate was
made in 1990 and may be low by the time WIPP becomes operational. Thus, recognizing that estimated
TRU waste disposal costs may be low, andthat the future of WIPP ts ,uncertain,a figure that will be used
for estimating TRU waste disposal is $9351_ ($291/fta + $644/11a).

4.22.2 Disposal without decontamination or volume reduction

TRU waste volume for Building 232-Z is estimated to be about 5_3 _ of packaged waste (Table 4.2).
This estima_ takes into account the inefficiency of packaging irregular metallic shapes by assigning a
factor of 150 percent to the estimatexlactual volume. At the rate of $291/_, the cost for TRU waste
disposal would be about$171,690. Laborandprogrammaticcosts for collection and packaging of these
materialsarenot consideredsince a D&D programwill requirethateqnipment be disassembled regardless
of whether volume reduction or decontaminationis purraed. However, addingin the anticipatedWIPP
operationalexpense of $644/_, the totalthenbecomesabout $551,650 fordisposal of TRU waste without
volume reduction or decontamination.

Table 4.2. Estimated TRU Waste Volumes Generated During 232-Z D&D Process

'" , , i i i i, ,,, i, m,

Transuranie Waste
,w, , ,,', ,,, T '

Area Est'd Packing Waste
Volume Faclgor Volume

(rtb (rt')
i iiiiii i i i *

Incinerator Hood 168 1.5 252
iii ii i i

Scrubber Hood 135 1.5 203
, ,,, , ,,

Filter Hoods 48 1.5 72

Process Exhaust Duet 42 1.5 63
ii i i1[i i

Totals 393 N/A 590
'' i i : I Ill,_ ' ,|
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4.2.2.3 Summary

The cost of disposing TRU waste at Building 232-Z without volume reduction or decontamination is
estimated to be about $551,650. With general and administrative (G&A) costs, common support pool
(CSP) costs, and contingency costs added, this figure increases to $992,722. This cost figure could
increase if WIPP facility operational costs rise. Also, if WIPP does not become operational and a new
facility is constructed to replace WIPP, TRU waste disposal costs at that new facility may be higher than
estimated WIPP disposal costs.

4.2.3 Equipment and Materials Decontamination

This section addresses decontaminationof the equipment that will be removed from Building 232-Z.
Economic justification and waste minimization needs are considered. Criteria for selection of proposed

" decontaminationprocesses are:

1. process capability,
2. manpower requirements,
3. operator safety/radiation exposure,
4. decontamination system cost,
5. secondary waste generation,and
6. equipment availability.

I
I

4.2.3.1 Economic justification for decontamination !

Using a value of $935/fta for TRU waste disposal, and $54/113for LLRW disposal, there may be
justification for use of decontaminationequipmentsuch as the vibratorydecontaminationunit (VDU). If
decontaminationefforts were pursuedandwasteclassification couldbe reducedfromTRU statusto LLRW
status, then significant savings could be realized due to the difference in disposal costs between TRU
disposal and LLRW disposal. This difference amounts to approximately $900/fta of waste disposed.
Therefore, up to $900/fta could be spent on decontaminationefforts before a break-even point would be
reached, based on estimated disposal costs alone.

4.2.3.2 Toxicity and volume reduction

Regardless of the outcome of economic justifications for the removal of residual plutonium, and
decontamination of equipment, the D&D program would reduce the amount of TRU waste requiring

- disposal by reducingtheconcentrationof some TRU wasteto LLRW levels. Fromthe standpointof TRU
waste management,the D&D of Building 232-Z would helpreducethe amount of TRU waste at TRUSAF
requiringmanagementantieventual relocation to WIPP.

4.2.3.3 Manual wiping and scrubbing

One method commonly used for small-scale decontaminationprogramsis to manually wipe or scrub
materials to reduce contamination to a level less than 100 nCi/g. This method has the following
disadvantages.

• It is labor intensive, difficult work due to the amount of scrubbingrequired.
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• It exposes decontamination personnel to radiation and the possibility of injuries such as puncture
wounds or lacerations from the items being decontaminated.

• Often many iterations are required before contamination is reduced to acceptable levels.

For these reasons, manual decontamination should be restricted to small tasks with low-hazard potential
and low-radiation exposure rates. It is generally not suitable for the Building 232-Z D&D Program.

4.2.3.4 Abrasive blasting
,i

Abrasiveblasting is the high speed impingementof particles on an object with the purpose of abrading
away surface material. These blasters use a variety of abrasivemedia including various grades of sand,
aluminumoxide particles,or solid carbon dioxide ((202). One problemwith these types of devices is the
containmentof the abrasivemedia andradioactivedust anddebris generated duringthe blasting process.
However, when the blaster is equipped with a vacuum coUection/containmentsystem, contamination
spread can be minimized. When equipped with a collection system, the CO2system allows the collection
andcontainmentof contaminateddebrisandalso allows theseparationof debris from the abrasivemedia,
thereby reducing the amount of secondary waste requiring disposal. Because the materials being
decontaminatedcontain significant amountsof plutonium,the abrasivedebris generated duringblasting
may be TRU waste. However, for abrasiveblasting to be effective, piping and vessels would have to be
sectioned lengthwise to allow directimpingementof the abrasive particleson the contaminatedsurfaces.

4.2.3.$ Vibratory decontamination unit

Use of a VDU (Figure 4.9) is a possible option for decontaminatingmaterials to be removed from
Building 232-Z. The VDU is a vibratingtub of metal beadsthat act to abradeparticles, rust, debris, etc.
from the surfaces being cleaned or decontaminated. A liquid flushing system is used to wash debris off
of the decontaminateditem priorto the item exiting the VDU exit chute. A rinse tank is incorporatedto
give the item a final rinse to complete thedecontzminationprocess. Use of a VDU as a viable option will
be based upon an assessment of equipmentavailability andadequatespace for its operation.

The VDU is batch-fed with a cycle timeof about 1 hour. Batch size is somewhat dependenton the size
of the components being decontaminated,but is generally about 3 _ or less. Material fed into the VDU
must be sectioned so that the piece will fit within a 30.5-cm (12-in.) circle, to preventjamming in the
unit's exit chute. Optimumunit loading capacity occurs when materials are cut to fit within a circle
20.32 cm to 25.4 em (8 in. to 10 in.) in diameter. This wouldentail settingup tools andoperations within
the Building 232-Z so thatmaterialscould be sectioned into small pieces. One side benefit of sectioning
materialspriorto decontaminationis thatthe sectioned volume wouldbe over 100 ft3less thanthe volume
of materialpriorto sectioning. Anotherbenefit would be increasedpackagingefficiency because smaller
pieces fit together more closely than do larger, irregular-shapedpieces. This would further reduce the
packaged waste volume. Table 4.3 shows the volumes of TRU wastes to be decontaminatedto LLRW
status during this program. Table 4.4 shows combined clean and LLRW wastes expected from the
Building 232-Z D&D program. (The actualbreakdownof clean andLLRWwill be determinedfollowing
a thorough radiological survey.) In both Tables 4.3 and4.4, a factor of 1.5 was used to account for the
inefficiency of packaging odd-shapedmetal components into a fixed-shape container.
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FIGURE 4.9. SCHEMATICDRAWING OF THE VIBRATORY
DECONTAMINATIONUNIT(VDU)
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Table 4.3. Building 232.Z Waste Volumes Before and After Decontamination

Transuranic Waste Low Level Radioactive Waste
Source of Waste (Before Decontamination) (After Sectioning and

Decontamination)

Est'd Packing Packed Sectioned Packing Packed
Volume Factor Volume Volume Factor Volume

(ft (ft3) (ft (ft3)
Incinerator Hood 168 1.5 252 120 1.5 180

Scrubber Hood 135 1.5 203 84 1.5 126 •
, , , ,,,, , ,m .

Filter Hoods 48 1.5 72 9 1.5 14

Totals 351 N/A 527 213 1.5 320 " -
,,. , • ,, , .,= .,

Table 4.4. 232-Z Low Level Radioactive Waste Volume Estimates

' i' ,, ,, ,, , , , , .,=

Source of Waste Estimated Packaging Waste
Volume Factor Volume

I II i llll IIII

Misc. Building Hardware 200 1.5 300

Secondary Wastes 132 1.0 132

Non-Process Process 600 1.0 600

Decontaminated Materials 192 1.5 288
from Vibratory
Decontamination Unit

Total 1124 N/A 1320

The assumptionis madethat wastes classified as LLRWwould be disposed withoutany decontamination
andthat no furthereffort would be made once TRU waste was decontaminatedto LLRW status.

.

The waste stream from the VDU will consist of decontaminatedmaterialsand the liquid waste from the
vibratoryand final rinse tanks. Decontaminatedmaterialsare expected to be designated as LLRW. The
volume of decontaminated material waste win be the same as the volume of input materials since
negligible volume reduction will occur in the VDU.

The abrasive media in the VDU remain part of the system and do not requiredisposal. A very small
amount of the volume of the abrasive media will be lost as sludge sediment during decontamination
operations. Liquidin the vibratorytank alongwith the sludge sedimentconstitute the liquid waste stream
from the VDU. Liquid removed from thevibratorytankis replacedwith liquid from the final rinse tank,
and the final rinse tank is refilled with fresh water. It was assumed that 1 fr' of liquid waste would be
generatedfor every 10 ft3 of material decontangnated. This liquid waste is expected to be designatedas
TRU waste. Based on this assumption, approximately22 f13of liquid waste will be producedfrom VDU
operations. This liquid waste will requiresolidification and stabilizationby an approvedmethod.
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4.2.3.6 Chemical flushing

Chemical flushing is used to dissolve away stu._acecontamination from materials. A variety of chemicals
are available for decontamination purposes. Chemical flushing for Building 232-Z materials would entail
sectioning materials to the appropriate size and placing them into a flushing tank. Disadvantages of this
type of system include hazards from the corrosive flushing materials and the necessity for disposal of the
large volumes of liquid waste generated during this process.

4.2.3.7 Electropolish

Electropolishing is similar to chemical flushing except that an electrical charge is applied to the items
. being decontaminated to create an accelerated corrosion reaction. This reaction results in the removal of

surface material from metallic items along with the contaminants on their surfaces. As with chemical
flushing, a corrosive liquid is used as the electropolishing medimn and large amounts of liquid waste are

. generated. Another disadvantage is that only metallic items maybe decontaminated by this method. Non-
metallic or non-conductive items such as plastic, rubber, or polycarbonate materials would have to be
decontaminated by another method (Allen 1978).

4.2.3.8 Ultrasonic

Ultrasonic decontamination is performed by transmittinghigh-frequency impulses through a liquid medium
to the surface of a contaminated object. These impulses cause the formation and subsequent implosion
of tiny bubbles on the surface of the contaminated item. This action cleanses the surface of the item.
Items must be sectioned to fit into the ultrasonic cleansing tank. The liquid used in the tank must then
be disposed of as a secondary waste generated by the ultrasonic unit.

4.2.3.9 High pressure water lance

This unit employs a high-pressure water spray designed to wash contamination from the surface of the
item being decontaminated. A disadvantage of this system is the large volume of waste water generated
by this process.

4.2.3.10 Concrete and block surface contamination

Currently,there arespots of fixed contaminationon the floor andwalls within theBuilding 232-Z process
area, especially the scrubbercell, with high contamination.Areas with specific activity equal to or greater
than 1013nCi/g are classified as TRU waste. Therefore, these areas of fixed contamination must be
decontaminated or they will have to be disposed of as TRU waste.

4.2.3.11 Scarifler

One method that has been used successfully to remove contamination from concrete surfaces is the
scarifier process. This process chips away surface material from the item being decontaminated. Any

• surface contaminationgreaterthan or equal to regulatoryguidelines would be decontaminatedto LLRW
or releasable status. High-efficiency collection systems are available to vacuum up the dust, debris, and
radioactive particles generated during this process (Figures 4.10 and 4.11).

4.2.3.12 High-temperature water spray system

A high-temperature water spray system could be used coupled with a vacuum system. This provides a
cleansing spray anda vacuumcollection system to recoverthe sprayand contaminants washed free of the
surface. This system is well suitedfor removing loose paint or loose contaminationon exposed surfaces.
However, the floor and wall surfaces requiring decontaminationat Building 232-Z have hard, smooth
paintedsurfaces andareunlikely to becompletely decontaminatedby this process unless paintandperhaps
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floor or wall surface are first abraded away. Therefore, a high-temperature water spray system will not
be further considered for floor and wall decontamination.

4.2.3.13 Areas exempted from decontamination

Several undergroundpipelines enterBuilding232-Z. These lines include two radioactive waste lines that
were used to transfer liquid waste from Building 232-Z to the D-4 waste holding tank via the D-6 tank
(Figure 4.12). Also, the duct work previously used to route building ventilation exhaust to Building 291-Z
is still attached to Building 232-Z. Finally, there is a sanitary sewer line exiting Building 232-Z. These
lines will have to be disconnected carefully and inspected for contamination. They will have to be cut
and capped at some agreed upon location. Extra care will have to be taken during demolition of the
building floor to prevent breakage of the radioactive waste line because it is likely to be highly
contaminated. It might be appropriate to cut the floor and remove the lines prior to floor dismantling.
This can better be determined upon field inspection. In eithercase, care should be taken while removing
or working in areas near the sanitary waste line, the steam condensate line, and the building ventilation
exhaust line. These measures will reduce the risk of spreadingcontamination.

4.2.3.14 Summary

Based on the comparisonof available decontaminationmethods (Table 4.5), the VDU appearsbest suited
as the primarymethod of decontaminationfor this program. The VDU process has provencapable, and
secondarywaste generationis relatively low. No capitalexpenditurewould be needed to obtainthe unit,
Personnelexposure duringthe VDU decontaminationprocess would be among the lowest received from
any of the decontaminationmethods examined. Although use of the VDU requires additional handling
of TRU materials for size reduction, the actual size reduction and decontamination operations can be
automated to help minimize exposures. The use of semi automaticsize reduction and decontamination
equipment, in additionto reducingpersonnel exposures, will eliminate the requirementfor an operatorto
be assigned full time to those operations. Of the methods examined for floor and wall decontamination,
the scarifieris the most capable and generates the least amount of secondary waste.

4.2.4 No Action

The no action alternative is one option for Building 232-Z. The facility would be left intact with its
current inventory of radioactive material and only routine maintenancewould be performedto maintain
the currentstate of facility repairand to maintaincontainmentsystems.

In Building 232-Z there are currently848 grams of plutoniummixture. Facility collapse could occur as
a resultof an earthquake. An analysis of the consequencesof the collapse of Building 232-Z concluded
thatthe radioactive material inventory mustbe less than320 gramsto preventrelease in excess of the risk
acceptancecriteria07,AC)(WHC 1990a). Therefore,the radioactive material inventoryin Building232-Z
is unacceptablyhigh to justify a no action opti_,a.

4.2.5 Recommended Techniques for Equipment Removal, Decontamination, and Disposal

The following sections present a summaryof the recommended tools and techniques suggested for the
removal, decontamination, and disposal of the equipment in Building 232-Z. A suggested equipment
layout for 232-Z during the D&D programis also supplied.

4.2.5.1 Required tools and equipment

Several types of tools are requiredto perform therangeof dismantlingwork on Building 232-Z. Portable
bandsaws and reciprocatingsaws arerecommendedfor cuttinginto pipe runsor cuttinglong sections of
angle iron. Hand tools will be needed to unbolt fixtures from walls or unbolt equipmentsections from
one another. The fixed position horizontal-verticalband sawis recommendedfor sectioning longerpieces,
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Table 4.5. Evaluation of Decontamination Methods

Decontamination Method Process Capability Operator Safety System Purchase Secondary Waste Average
l=low, $=hlgh l=low, 5=high Price* Generation Ra_ting

l=high, 5----4ow l=high, 5=low

TRU-Contaminated Process Piping and Equipment , ,,

Manual Wiping and Scrubbing 1 1 5 1 2

Abrasive Blasting 5 4 4 3 4

_°____:...........__:. ,_,_o__°_,,,_,,_,,_,_,_:,_,_,_,_,_,_,_o0___:_-_::........... _,............................................................................................................•.............._..:_:.',_.:::._::.:::::::_:::::::::::::_:::.'.::_,..:_

Chemical FlusMng 4 4 3 1 3

Electropolishing 4 5 1 3 3.25

Ultrasonic 4 5 2 3 3.5

High Pressure Water Lance 4 3 4 4 3.75

TRU-Contamlnated Floor and Wall Surfaces

.. _ ,_-,_ :.:_%__ ._ _ _:_:-::-._._:.'.-_,_:._- ._ . •...... __.

High Temperature Water 3 5 3 3 3.5
Spray

Key
• System Cost: 1 = > $100,000, 2 = $50,000- $100,000; 3 = $25,000- $50,000; 4 = $1000- $25,000, 5 = <$1000
Note: Shaded areas indicate preferred decontamination method.
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especially for cutting pieces to propersize for decontaminationoperations. Two assay systems will be
used to determineradiolog_.,_alstatus. One system will be used to assay heavily contaminatedmaterials;
the other system will assay lightly contaminatedmaterials,thereby allowing it to remain fairly clean and
able to certify clean status, Non-destructive analyses will be performed for all materials prior to
dismantling operations to determine radiological status and again prior to disposal to confirm clean,
LLRW, or TRU stares. Clean or LLRW materialswill be disposed of without furtherdecontamination
efforts. Where feasible, TRU materialwill be decontaminateduntil LLRW or clean status is obtained.
Materials will be assayed following decontaminationto confirm clean or LLRW status priorto disposal.

4.2.5.2 Decontmnlnation

. The VDU is recommendedfor use as the primarydecontaminationdevice. The device, currentlylocated
in Building231-Z, is set up inside a processhood containingthevibratoryunit and the liquid recirculatlon
system. This process hood would need to be relocated to Building 232-Z if the decontaminationis to be

. performed there. It is expected that use of the VDU will allow most waste currentlyclassified as TRU
to be decontaminated to the LLRW level. Duringsectioning of waste materialspriorto decontamination,
the TRU waste volume is expected to be reduced from 351 _ to about 213 ft3(Table 4.3). Following
equipmentdecontamination,a scar_er would be used to decontaminatefloor and wall surfaces.

When TRU-materialremoval proceduresarebegun,materialwould be cut into pieces that could be easily
handledby two people. These sectionswouldbe bagged andrelocatedto the sectioninggreenhousewithin
the Building 232-Z process area. Alter sectioning, materialscould be passed on to the VDU througha
connected greenhouse. Following decontamination,materials would be assayed to determine their
radlological status. Conditionally clean or LLRW materialswould be removed from the VDU hood and
appropriatelydisposed of. Materialsthatremain contaminatedto TRU levels wouldbe processed through
the VDU again as time allowed. After all reasonable attemptsto decontaminate to LLRW levels were
completed,materialsstill at TRU contaminationlevels wouldbe disposed of as TRU waste. Liquid/sludge
wastes generated in the VDU would be solidifiedt and disposed of. For estimating purposes and from
previous experience using a VDU (McCoy 1982), the assumptionis made that at least 90 percentof the
TRU waste would be successfully decontaminatedto LLRWlevels. The remaining10 percentwould have
to be disposed of as TRU waste. Also, it is assumedthat 1Oft3 of liquid TRU waste will be generated
forevery 100 t3 of TRU waste decontaminatedin the VDU. Since approximately213 ft3of material will
be processed in the VDU, an estimated 22 _ of liquid waste is expected to be generated.

The stated 200 grams per drum limit for plutonium is a criticality limiL Two drums of liquid waste
equates to about22 ff_of waste. This liquid waste will have to be solidifiedI priorto disposal. Assuming
a volume increase of 50 percentfor solidification, the resultingTRU waste volume would be about 33 ft".

4.2.5.3 Suggested equipment layout for sectioning

. The Building 232-Z process area is recommended as the area where material sectioning and
decontaminationwill be performed. Becauseequipmentlayout for D&D workwill impact the productivity
of all personnel working on this program,equipment orientation and waste containmentlayout within

• Building 232-Z must be planned carefully. Under the proposed layout (Figure 4.13) a band saw
greenhouse and the VDU greenhousewould be set up in a corner inside Building 232-Z. This option
would provide the facilities to section and decontaminatematerials within the building. Initially, work
space will be limited in the process area. Once the incineratorelectrical panel and process hood are
removed,conditions will be much improved. Duringthe initial phase it is suggested thata portionof the
wall section between the processareaand theMCC andbetween the MCC andthe chemical preparation
room be removed to allow access to these two rooms from the process area. These rooms could then be
used for additional storage space (Figure 4.13).

I The methodfor solidificationof TRU-wmte liquidor sludge has traditionallybeento add a groutingmixtureor concrete. As of
this writing,concernexists over the continueduse of these methods.
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A cost evaluation for the decontamination opUonshows that decontamination of TRU materialswithin
Building 232-Z will cost about $336,000, which compares favorably with the estimated $992,722 for
disposal of all TRU materialsas TRU waste without attemp_ngdecontamination. (Both estimates include
G&A/CSP and contingency costs) (Table 4.6).

4.2.5.4 Waste disposal

During the initial stages of the D&D program,clean and LLRW materials will be dismantled and cut up.
These materials will be cut up only enough to allow pieces to fit easily into the waste con_ners and to
allow handling of pieces with reasonable ease. It is recommended that an unregulated skip pan or
dumpster be used to collect clean waste. Wastes that are LLRW should be collected in 55-gallon drums

. inside the double doors at the rear of Building 232-Z.

There are two options fordisposal of waste decontaminatedto LLRW stares. Materialclassified asLLRW
. could be placed into waste boxes or 55-gallon drums. If the proposed equipment layout discussed above

is adopted, 55-gallon drums would be the preferredoption because of space limitations within Building
232-Z. Because materials will be sectioned into smail pieces for decontamination,there should be no
problems fitting pieces into the drums. Although working space may be slightly limited during the early
stage of process-equipmentremoval, conditions will improve as equipment is removed. Also additional
storage space could be obtained by using the MCC room and the chemical preparation room as storage
areas,

4.2.5.5 Summary

It is recommended that a system be established within Building 232-Z that uses portable band saws or
portable reciprocating saws forcutting pipe or angle iron into sections that may be easily handled by two
people provided adequate space is available to ensure safe operation. Clean or LLRW materials would
be cut up and discarded first. This wo_d allow personnel to become familiar with the new tools and
proceduresbefore beginning work on the more hazardousTRU materials. Materials classified as TRU
waste would then be removed, sectioned, decontaminatedin the VDU, assayed, and packaged for disposal.

4.3 BUILDING DECOMMISSIONING

This section examines: (1) the nece_ty for a confinement structure,(2) options for decontaminationof
the Building 232-Z structure,(3) comparesnormalwrecking-ball style demolition of the building to the
option of controlled dismantling, and (4) the optionof performingno action. The criteria used to judge
the alternativesdiscussed in this section are: (1) minimizingriskof injuryor radiationexposure to workers
and the public, (2) economic justification, and (3) adherence to federal, state, and local regulatory
requirements(Appendix B).

4.3.1 Confinement Options

. Possible Action:

1. Constructa confinement sUcuctureto preventthe spreadof contaminationduringbuilding removal.

2. Remove the building without a confmement s_ucture using decontamination and dust control
measuresto prevent the spread of contamination.

Because the constru_on of an additional confinement system affects so many other partsof the D&D
effort, it is desirable to establish the need for a confinementstructureearly in the project planning. The
information necessaryto determine the need for the confinement system may not be available until the
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Table 4.6. Cost of Set up and Operation of Vibratory Decontamination Unit

Capital Investment Cost
(Thousandsof Dollars)

VDU and greenhouse No Cost
Relocation of VDU to Building 232-Z 10
Set up of VDU in Building 232-Z (greenhouse and electricalequipment) 15
Removal of VDU from Building 232-Z at end of project 1O
Band saw with greenhouse (for sectioning material) 18
Assay system (use system currentlyavailable) No Cost
Alpha, beta, gamma constantair monitor (CAM) (one now available !inBuilding 232-Z) No Cost .
HEPA exhaust fan (in case floor vent is insufficient) 15
SUBTOTAL: 68

OperatingCosts:

Labor (480 hours at $100/hour): 48
Maintenance and repair(assume 10% labor costs) 5
Process materials (assume 10% of labor costs) 5
Waste disposal costs

LLRW (assume 90% efficiency2 in decontaminatingTRU waste)
(213 _ x 90% x $54/_) 1O
TRU waste (213/13 x 10% x $935/_) 20
TRU liquid waste from VDU (33 _ x $935) 3.!

SUBTOTAL: 119

COMBINED SUBTOTAL: 187

GA/CSP (33.3%) 6..2.2
Subtotal 249
Contingency (35%) 87

TOTAL COST: 336

Key:

I Assume a crew of: one full-time craft worker, one full.time tec_ (operating the band saw end the VDU), one supervisor (part time), and one
health physics tec_ (HFF). Craft worker sad tadmiaian are charged at $30 per hour, HPT at $32 pet"hour, and supervisor at $46 per hour. .

2 Decontamination efficiency refers to the ability of the VDU to reduce contamination levels from TRU status to LLRW status. The assumption is made
that 90% (by volume) of the materials decontsmbmtmd will be successfully lowm,ed to LLRW status. The remaining 10% will have to be disposed
of as TRU waste.
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removalofequipment,piping,filters,incinerator,etc.,iscompleted.The informationfordeterminingthe
needandthekindofconfinementsystemisestablished,therefore,by on-goinginformation,projectimpact
scenarios,engineeringjudgement,andbestmanagementpractices.

The DOE 6430.IA GeneralDesignCriteria(DOE 1989)glossarydefinesa confinementsystemas a
barrierbetween an areacontaininghazardousmaterialand the environment.If constructed,the
confinementstructurewouldwork incombinationwithotherconfinements(piping,duct,gloveboxes,and

Building232-Z)providingthefinalbarriertotheenvironmentintheeventofa releasefromtheother
primaryconfinementsand/orenclosuresystems.

. Currentinformationindicatesthereareapproximately848 gramsof plutoniumintheprocessroom of
Building232-Z. The plutoniumisfoundintheventilationfilterboxesandductwork,theincinerator,

processpipe,andscrubbercell.Plutoniumcontaminationwillbesubstantiallyreducedduringtheresidual
" plutonium-removal phase, and equipment removal. The stripping of the Building 232-Z interior will be

complete before the removal of the building itself. Before removal of the building, the TRU inventory
will be removed, except for minor amounts of TRU material that may be lodged in cracks, seams, or
crevices where walls join together.

Under the first option, a confinement structure would be built around and over the Building 232-Z facility.
Due to the proximity of other existing buildings, the confinement building would be sized just slightly
larger than Building 232-Z (60 fl by 80 fl by 58 fl clear height). ConsU'uction of a larger confinement
building would require removal or modification of one or more of: Building 2736-ZB, Building 2736-ZB
shipping dock, or the 273 I-ZA laundry storage building. Even with the proposed 60 ft by 80 ft by 58
ft clear height confinement building, construction of access to these surrounding facilities would be
inhibited. Also, to prevent injury to personnel inside Building 232-Z, acc._s probably would be restricted
during overhead construction on the confinement building. It is likely that the covered sidewalk between
Buildings 232-Z and 2736-ZB would need to be removed to allow construction of the confinement
building foundation.

The confinement building would have its own ventilation system with HEPA filtration to capture any
contaminants that may escape from Building 232-Z during its demolition. The confinement building
ventilation system would be independent of the Building 232-Z facility vcntilation system except for an
electrical interlock to shut down the confinement building system in the event of a Building 232-Z system
failure. (This interlock is intended to prevent an unintentional air reversal within the Building 232-Z
facility.) Confmement building design and consm_ction would take approximately nine months. The
expected cost for confinement building design, construction, ventilation system, and confinement building

. dismantling (with GA/CSP and contingency), is about $1,666,000. Rigid frame or truss frame construction
with a metal roof and siding on the building would allow the confinement building to be disassembled,
easily decontaminated (ff required), and saved for fuVae use. The confinement building would act as the

" tertiary confinement system during most of the decommissioning work, and as the secondary confinement
during building removal.

The second option examines Building 232-Z dismantling without a confinement structure. In this, as in
the first option, residual plutonium would have been removed, and all equipment would have been
removed already from Building 232-Z. All ran'faces would have been decontaminated to the extent
possible. Known localized contamination areas would have been decontaminated or sprayed with fixative
to prevent contamination spread. A complete radiological survey would have been performed to determine
the success of the decontamination program before proceeding with building removal. Water sprays or
wet-saw cutting would be used to helr prevent the generation of possible contaminated dusts. Continuous
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air monitoring will be performed to detect the presence of any airborne contaminants. Under this option,
accessibility to Building 232-Z for demolition activities would be improved due to the absence of the
confinement structure. If higher than expected levels of contamination were found during building
removal and containment was deemed necessary, then a greenhouse could be constructed around that
portion of the building.

Due to the difficulties posed by the construction of the confinement building, the difficulty of
Building 232-Z removal activities within a confinement structure, and the cost of the confinement structure
and the uncertainty of its need, removal of Building 232-Z within a confinement building does not appear
to be the best option. However, the full extent of contaminationwithin Building 232-Z is unknown at this
time, so costs and schedules for this D&D Assessment assume that a confinement structure may be
required. If it is decided prior to construction that the structure will not be required, then work could
proceed without it, saving time and money for the overall scope of this assessment. On the other hand,
if no funding were provided for the confinement building and it was decided one was necessary in spite
of the difficulties caused by its constructionand by impairedwork within the structure,then work on this
assessment wouldhave to cease until fundingwere madeavailablefor a confinement structure. The final
decision will have to be made after floor and wall surfacedecontaminationefforts and after all process
equipment has been removed from the facility.

4.3.2 Building Decontamination Options

Possible Actions: 1. Decontaminatethe building interiorand apply a fixative.

2. Apply only a faative for contaminationcontrol duringbuilding removal.

-A spray fixative or paint to lock down contaminants has been the method to control the spread of
contaminationin Building 232-Z over the years. As a resultof this practice,many layersof contamination
have been built up on the building interior.

The underlying strucnnal steel and concrete _ could require the removal of a layer of TRU
contamination. Prior to building removal,these mostly decontaminatedsurfaces would be repaintedto
refix any remaining contamination. The evaluation of sandblasting or hot water/vacuum systems for
decontaminationwill depend on the surfaces encountereA.The hot water/vacuumdecontaminationsystem
is effective for loose, flaky paint and bare steel, or for surfaces compatiblewith a stainless steel abrasion
toe.i, Sandblasting would be the method of choice where tightly adherent paint is present on rough or
irregularsurfaces. Although it generateshigher volumes of waste, sandblastingwould seem to be theideal
method for the existing building. Therefore, sandblastingwill be the basis for cost estimating.

As an option, contaminationcontrol prior to building removal requires all interior surfaces be given
another layerof paint or fixative to containexisting contamination. This may or may not require removal
of high levels of contamination by some spot decontamination. Because this approachprovides more
activity in the facility, it could lead to controlled dismantling, which would eliminate traditional
demolition. If no decontaminationwere performed,a sampling progrmnwould be needed to confirmthat
the building rubble was not TRU waste. A re-evaluation of the decontaminationdecision would be
necessary should the building rubble be designatedTRU waste. The next section involves the combined
cost/benefits of decontamination and building removal. Decontamination allows the possibility of
demolition, and a controlled building dismantling may result in less decontamination.
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4.3.3 Building Removal

Possible Actions: 1. Demolish the building as a whole.

2. Dismantle the building a portionat a time.

The removal of a building can involve either a normaldemolition or piecemeal dismantling. The main
argumentfor dismantling a building a portion at a time as opposed to standarddemolition is caution. If
one does not know the actual amountsof contamination,then caution is advised. Anomer justification
for dismantling is that decontaminationof the buildinginteriormay be eliminated or reduced. Table 4.7

. comparesdismantling without decontaminationversus demolition with decontamination.

4,3.4 No Action
w.

Under this option,the building structurewould remainintactfollowing removal of materialand equipment
from within. RAC wouldbe satisfied becauseplutoniumwouldhave been reduced well below 320 grams,
which represents the acceptable risk quantity in the event of an earthquakeand subsequent building
collapse. Thorough decontamination of interior surfaces following equipment removal would help
minimize radiationexposure rates and, thereby, satisfy ALARA guidelines.

This option seems acceptable because it meets RAC and ALARA guidelines. However, two other
considerationsmustbe made. First,the building structurecould possibly be an obstructionfor some future
work in thearea. Second, routine maintenanceof thebuilding ventilationsystem and routine radiological
inspections wouldbe requiredfor the durationof thebullding's existence. A fmal decision for this option
should be based on the acceptabilityof allowing the building structureto remain intact.

4.3.$ Discussion of Confinement, Decontamination, and Building Removal

It may be possible to perform the Building 232-Z D&D without a confinementstructure. The amountof
contaminationremaining afterdecontaminationefforts will determinethe feasibility of this approach.Plan
schedule and funding were preparedincluding time and cost estimates for the confinement structure.
However, overall project schedule could be improvedby about 9 months, and about $1.7 million could
be trimmedfrom the budget if D&D work is performedwithouta confinement structure. A comparison
between controlleddismantling and normaldemolition shows thatcontrolleddismantling is less expensive
(Table 4.7). Controlled dismantling is also more conserv_ve from a contamination-controlstandpoint,
andis highly recommended if the no-confinementbuilding option is adopted(Appendix C).
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TABLE 4.7. Comparison of Building Decontamination and Removal Costs

Controlled Dismantling Normal Demolition Controlled Dismantling
(without extensive decon.) (with extensive decon.) Without Confinement Building

(thousands of dollars) (thousands of dollars) (with extensive decon.)
With Confinement With Confinement (thousands of dollars)

i , , , , ,,, , ,,,,

Decontamination LaborI $ n/a $ 28 $ n/a

Designation Sampling 18 18 18

Decontamination Waste: n/a 41 n/a
i i i i iHi i

Confinement BuildingO 362 262 n/a

Plus Ventilation4 337 337 n/a .
, i,,,i,,. ,, ... ., , , ,,

Building Removal 36s 18e 36
Equipment

Building Waste Disp. _ 297 386 297

Building Removal Labor 741 389 74

Verification Sampling 42 42 42
. i , , ,,.

Confinement Building
Decontamination 5 20 rda

Confinement Building 297 297 n/a
Removal

,,,,,

SUBTOTALS $ 1,368 $ 1.487 $ 467
,,,, ,,

GA/CSP (33 percent) 456 495 156

SUBTOTAL 1.824 1.982 623

Contingency (35 percent) 638 694 217
, , , ,., , ,,

TOTAL $ 2.462 $ 2.676 $ 840

i Crew of five (sutm'visor. three D&D workers, and health physics technical) for 4 weeks.
2 100 55-gallon drums of LLRW at $54/_. Either sandblast grit or some other similar method.
3 Cost based on a 60 ft wide by 80 ft long by 58 ft clear height confinement building to be designed for three span widths.

three lengths, and two heights. The flexibility will enable the confinement building to be used on other projects or tasks.
' Ventilation cost for 60 ft wide by 80 ft long by 58 fl clear height.
s Crane, damp truck, backhoe, and concrete saws for 3 months.

Front-end loader, dump truck, backhoe, and cutting saws for 1 1/2 months.
Both estimates are bated on $544ft3, controlled dismantling at 5500 ft3 and normal demolition at 7000 ft3 due to less
efficient packing factor of demolition waste.
Crew of eight (supervisor, three D&D workers, two riggers, one operator, and on_ HPT) for 7 weeks.

* Crew of six (supervisor, two D&D workers, two equipment operators, and an _ for 5 weeks.
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4.4 DECOMMISSIONING CONSTRAINTS

The order of the decommissioning choices is discussed in Section 4.3 Constraintsfor the D&D of
Building 232-Z arebasedon investigation,rationalization,andexperience,not the resultof other operation
schedules. A flow diagramfor the D&D process is shown in Figure 4.14.

The following are configurationor arrangementconstraintsaffecting the D&D of Building 232-Z:

• Mechanicalutility pipingwill be isolatedfromBuilding 232-Z before anyequipment-removalwork
begins.

I

• Process piping/duct work with recoverable plutonium will be removed prior to beginning
decontaminationor dismantlementactivities.

• Electrical isolation of Building 232-Z (at a later date) will be scheduled so that the installed
systems are used as long as possible without creatinga safety hazard.

• Air locks (greenhouses) and HEPA-filtered exhaust ventilation will remain operational on
Building 232-Z (particularlythe scrubbercell) andin thebuilding duct workthroughoutthe D&D
effort, afterwhich these items will be removed.

• Piping and equipmentremoval in Building 232-Z will proceed in such a manneras to avoid the
spreadof contamination.

4.5 TECHNICAL PLAN. PLUTONIUM REMOVAL AND RECOVERY

The effort involved in the plutonium removal and recovery process is described in Section 4.1, and
illustratedin a detailedOperationFlow Diagram(Figure4.15). A work breakdownstructure(WBS) with
accompanying cost andmilestone schedule is shown in Figure5.1. Requiredman hoursanddetailedcost
informationfor each WBS element can be found in Appendix D.

4.5.1 Project Planning and Control

The initial evaluation andanalysis of the methodsof plutoniumremoval and recovery are includedin the
WBS. Sections 4.5.1.1 through4.5.1.2 discuss the WBS for these items.

• 4.5.1.1 Criticality evaluation

The recovery of residualplutonium from this facility will resultin thephysical aggregationof fissionable
• materialsthat should be evaluated for criticality at variousintervals throughoutthe work. This involves

an assessmentof the processtechnologies to handle,process, retrieve,andstore fissionable material from
the building. The goal of such an evaluation is to ensure the establishmentof criticality prevention
specifications (CPS) consistent with the Nuclear Crit_caUtySafety Manual (WHC-CM-4-29) during the
course of the plutonium-removal operations(one engineer - 160 hours).

4.5.1.2 Waste certification plan

The TRU-waste streams generatedduringthe plutonium-removal work must be identified in this plan.
Eachwaste streammust be identified andinstructionsgiven forpackaging. In addition,the packagesmust
be certified to WIPP Waste AcceptanceCriteria(one engineer - 160 hours).
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4.5.2 Mobilization and Site Preparation

Activities necessary to provide quarters for project personnel and to prepare Building 232-Z and its areas
for plutonium-removal work are included in the WBS. (See Sections 4.5.2.1 through 4.5.2.3.)

4.5.2.1 Program work plan

This item is intended to cover the preparationof detailed instructions for all site preparation and
plutonium-removal work (one engineer - 40 hours).

4.5.2.2 Readiness review

The Readiness Review (RR) is an appraisal of the thoroughness of preparations to initiate the plutonium-
removal operations. The review board, comprised of senior personnel familiar with safety and
environmental requirements, will examine project documentation (compliance items, etc.), equipment to
be used, equipment availability, and the qualifications and training of the personnel doing the work.
Recommendation to commence work is made when the RR action items have been completed and
approved (one engineer - 80 hours).

4.5.2.3 Worker training

This item includes the workertraining necessaryfor the removal of residualplutonium (one supervisor -
80 hours;two nuclearoperators- 80 hours each; two craftsmen - 40 hourseach; one radiation protection
technician (RFF) - 40 hours).

4.5.2.4 MoblllzaUon and slte preparaUon

This item includes the mobilizationof personnelnecessary to performthe plutonium-removalwork, their
physical relocation to the site, andpreparationof supportfacilities for these individuals (one supervisor-
20 hours; two nuclear operators - 20 hourseach; two craftsmen - 40 hours each; one RFT - 40 hours).

4.5.3 Process Piping Removal

This WBS covers the removal of process equipment and piping in connection with residual plutonium-
removal operations. These items are discussed in Sections 4.5.3.1 and4.5.3.2.

4.5.3.1 Removal work plan

This effort covers the preparationof the detailed work instructions that will be requiredto remove the
residual plutonium from process piping andequipment in the process area (one engineer - 160 hours).

4.5.3.2 Piping removal

Actual piping removal win be covered under this item. It is anticipated that the protective clothing
requirements, respirator limitations, and ingress/egress proceduresmaylimit productivity. Removal tools
include portable band and/or reciprocatingsaws (one engineer - 100 hours; one supervisor - 100 hours;
two nuclear operators - 200 hours each; two craftsmen - 200 hours each; one RPT - 200 hours).
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4.5.4 Plutonium.Recovery Operations

This WBS item covers the actual removal of residualplutoniumfrom process lines and equipment and
the properpackaging and disposal of all generatedwaste. (See Sections 4.5.4.1 and 4.5.4.2.)

4.5.4.1 Piping segmenting/plutonium recovery

This effort will runconcurrentlywith the piping removaleffort describedin Section 4.5.3.2 andwill entail
the segmenting of processpiping containingresidualplutonium into sections of suitablelength to fit inside
the plutonium-removal glove box and to be consistent with waste packagingrequirements. Segmenting

. will be done with a horizontal-verticalband saw (one engineer - 80 hours; two supervisors - 160 hours
each; one RPT- 160 hours).

" 4.5.4.2 Waste packaging and disposal

This WBS item is intended to cover those activities necessary to package and dispose of all the waste
generated from theprocess areaplutonium-removaloperations, Althoughnot considered waste,this WBS
item also includes the proper packaging and storagefor future use of the residualplutoniumrecovered.
Waste disposal includes all adminisWative,supervisory, andtransportationsupport as well as the actual
disposal costs (two nuclear operators- 40 hours each; one RPT - 40 hours).

4.5.$ Project Close Out

The activities in this WBS element include the completion of the plutonium-removalwork and the
transitionto the D&D phase, along with the documentation to confirm and report how the plutonium
removal phase was performed. These activities are detailed in Sections 4.5.5.1 and 4.5.5.2.

4.5.$.1 Demobilization and waste disposal

This WBS item covers the work necessary to transitionfrom the plutonium-removal phase to the D&D
phase. Any contaminated material generatedby this operation will also be packaged and disposed of
underthis item (oneengineer - 20 hours;one supervisor- 40 hours;two nuclear operators- 40 hourseach;
two craftsmen - 40 hours each; one RPT - 40 hours).

4.5.$.2 Prepare final report

- This WBS item covers the engineeringand administrativesupportneeded to prepareandpublish the final
plutonium-removaland recoveryreportfor Building 232-Z. Although the decisionhas not yet been made,
this report may be combined with the D&D final reportreferredto in Section 4.6.6.4 (one engineer - 80

" hours).

4.6 TECHNICAL PLAN- DECOMMISSIONING APPROACH

The effort involved in each of the WBS elements is describedin the following sections (see Figure4.16).
Each element has a corresponding section providing a detailed purposeand description. Following each
WBS subsection descriptionis themanpowerrequirementfor the described task. (Detailedcost estimates,
provided in Appendix D, correspond to each WBS section and subsection.)
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FIGURE 4.16 232-Z DECONTAMINATIONAND DECOMMISSIONING
WORK BREAKDOWNSTRUCTURE
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4.6.1 Project Planning and Control

The initial evaluation andanalysis of the methods of decommissioning and the environmentalimpactsof
this work are included in the WBS. Sections 4.6.1.1 through4.6.1.6 discuss the WBS for these items
(Figure4.17).

4.6.1.1 Criticality safety report and specifications

The D&D of this facility will result in the physical aggregationof materialthat should be evaluated for
criticality at various intervals throughout the work. This involves an assessment of the process

• technologies to handle, process, retrieve, and store fissionable materialfrom the building. The goal of
such an evaluationis to ensure the establishmentof criticality prevention specifications consistent with
the Nuclear Criticality Safety Manual (WHC-CM-4-29) throughoutthe D&D project (one engineer - 176

• hours).

4.6.1.2 Safety evaluation

The possibility and consequence of accidents are the subjects reviewed in this plan. "The Safety
Assessment of Source TermReductionActivities In Building232-Z" (Chew 1990) is to be used as a basis
for this task. The reduction of possible accidents through implementation of engineered barriersand
physical or administrativecontrolsmay resultfrom this report (Off-site contractor).

4.6.1.3 Waste certification plan

The TRU wastestreamsgeneratedduringthedecommissioningworkmust be identifiedin this plan. Each
waste stream is to be identified and instructionsgiven for packaging. In addition, the package must be
certified statingthat WIPPacceptance criteriahave been met (one engineer - 352 hours).

4.6.1.4 Clean Air Act permitting

A modification to the Building 232-Z Clean Air Act permit may be requiredshould there be a change in
the ventilation system which might affect building operation. Section 246-247.090 of the Washington
AdministrativeCode (WAC) stipulatesthat the WashingtonStateDepartmentof Health must be notified
of any operationalchange to a permitted facility or change in release potential of a permittedfacility. If
such change affects the release potential of the facility, an air permitmodification may be required. This
permitmodification is a prerequisiteto WBS item 2.7 (Section 4.6.2.7) (one engineer - 352 hours).

4.6.1.5 Establish training requirements

" This item is intended for developing the plan necessary to delineate the training requirementsfor the
project workers(one engineer- 176 hours).

4.6.1.6 Program support and project manning

This item covers the preparationof a plan to delineate the personnel supportfor the project. This plan
will be designed to provide an integrated man-loading schedule, including the numberof people and
qualifications, andthe annual fundingrequirementsfor theentire project. Thisplan also will evaluatethe
viability of subcontractorp_Tormance to support this project. Figure 4.18 is the anticipated project
organizationaland responsibilities chart.
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A commitment to high priority project funding support must be made prior to the start of this
decommissioning work. This is especially necessary for project,,_having a radiological release potential.
Due to the potential for the spread of plutonium contamination, _mdcompletion time for the project, this
facility cannot reasonably be partially decommissioned and then placed in a safe condition while additional
funding is arranged. If the Building 232-Z project is assured high priority funding until completion, then
radiological safety will be greatly enhanced (one engineer- 528 hours).

4.6.2 Mobilization and Building Preparations

Activities necessary to provide quarters for project personnel and to prepare Building 232-Z and its areas
for decommissioning work are included in the WBS. The WBS is shown in Figure 4.19 and discussed
in Sections 4.6.2.1 through 4.6.2.6.

4.6.2.1 Characterization, waste designation, and storage/disposal approval record (SDAR)
preparations

The characterizationsampling, analyses, and reviews necessary for proper disposal of the waste generated
by the decommissioning project are covered in this item. This task will determine the number of samples
to be taken and the time schedule. (one engineer - 160 hours; two D&D workers, two craft workers, and
one RPT- 80 hours each).

4.6.2.2 Decommissioning work plans

This item is intended to cover the preparation of detailed instruetiom for all the site preparation and
modification work (one engineer- 352 hours).

4.6.2.3 Worker training

The scheduling of and actual worker training session(s) as outlined in the training requirements (Section
7.1.2) will be carriedout under this item. The exact scope of the required training will be defined in the
training requirements (one supervisor- 88 hours;three craft workers and!five D&D workers - 80 hours
each.)

4.6.2.4 RCRA Interface

This item is intended to document whether or not there are any RCRA compliance issues applicable to
this project work as a result of waste generation activities. The information that will be available will
allow proper review and decision by WHC, DOE, and the State of Washington. Making this decision
before the startof field activities is designed to ensurethat any compliance issues will be factored into
the workplans (one engineer- 176 hours).

4.6.2.5 Readiness review

The RR is an appr_sal of the thorouglmess of preparationsto initiate the decommissioning project. The
review board, composed of s_aor personnel familiarwith safety and envirot_anentalrequirements,wi]!
examine projectdocumentation(compliance items,work plans, safety plans, etc.), equipment to be used,
equipment availability, and the qualifications and training of the personnel doing the work.
Recommendation to commence work is made when the RR action items l_ave been completed and
approved. Due to the complexity and length of this project, multiple RRs silould be scheduled (two
engineers- 704 hourseach),
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4.6.2.6 Mobilization, site preparation, and decontamination facility preparation

This element includes the following items:

1. The mobilizationof the projectmanager,site supervisor,projectengineer, andproject HPT, and
their physical relocationto the project site

2. Building and site preparationssuch as the provision of at least one double-wide trailerin the
immediate vicinity that would provide a lunch room, locker room, and office space. A storage
building is also necessaryfor the storage of maintenance iterr_sfor decommissioning work; and
for a breathing air system to support removal work in both the process area and the
decontaminationworkzone (PartsI and2 combined: one projectcontrol analyst - 160 hours;one
supervisor- 320 hours; one RPT - 160 hours; four craft workers - 320 hours each; two D&D
workers- 80 hours each.)

3. The design, procurement,fabrication,installation, and cold start-uptesting and trainingof the
VDU system (Part3: one projectcontrolanalyst - 264 hours;one supervisor,one RPT,threecraft
workers, andthree D&D workers- 528 hours each).

4.6.2.7 Confinement building installation

This WBS item includes site preparation,procurement,and erection of a 18.3m by 24.4m by 17.7m clear
height (60ft by 8011by 5811clearheight)metal-claddedbuilding with a steel frameof rigid ortrussdesign.
The building shall be designed for capability of three different span widths, two eave heights, and four
to six bays (see Figure 4.20). Flexibility can be achieved by strategicallylocating column and rafter
splices for height and width changes plus bay variationthroughthe purlin design. This flexibility will
allow theconfinementbuildingto be reuse_ at other Hartfordsite locationsthatmay requirea confinement
building of a different size. It shall have six emergency exit doors, an airlock-equipped normal access
door, a 4.9m by 4.9m (1611by 1611)electricallyoperatedroll-up door, and be equippedwith a supply fan
that can be interlocked with a HEPA-exhaust system. Personnel will enter the confinement building
throughthe airlock(shown in Figure4.20). Entryto the rest of Building232-Z will be throughthe airlock
near the change room. Materialand equipmentwill pass throughthe confinement building roll-up door
or throughthe double doors located near the scrubbercell (two engineers - 352 hours each: one project
control analyst - 176 hours; building installationto be performed by an off-site contractor.)

4.62.8 Ventilation systems
ql

The facility design and installationrequirementsfor two 5000 11S/minHEPA-exhanst units are discussed
in this task. They will be used for the ventilation of the confinement building, their primary function
being industrial ventilation. (A typical HEPA-exhaustunit is shown in Figure 4.21.) Building 232-Z has
an existing temporaryventilationsystem, as mentioned in Sections 2.1.1 and 4.2.1.1 (one engineer- 704
hours).
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FIGURE 4.21. TYPICAL HEPA FILTER EXHAUST UNIT USED AT HANFORD SITE



4.6.3 Non-Process Equipment Removal

Prior to residual plutonium removal and removal of piping and equipment in the process area, all
conditionally clean materials (fixtures, utility piping, lighting fixtures, etc.) will be removed and sectioned
as necessary for disposal. Conditionally clean materials will be identified based on the results of a
thorough radiological survey. Materials will be designated conditionally clean according to DOE policy
and programmatic needs. Electrical equipment and utility piping will be removed only after all
miscellaneous hardware has been removed and after de-energizing the MCC and isolating and draining
all utility lines. Following the removal of all conditionally clean materials, all LLRW materials will be
removed, sectioned, and disposed of at the 200 West Area LLRW burial site. This WBS item is shown

. in Figure 4.22 and is discussed in Sections 4.6.3.1 through 4.6.3.4.

4.6.3.1 Removal instruction or procedures

This work will involve removal of both conditionally clean and LLRW materials. Work plans will have
to be developed to address: (1) proper radiolog: .o.alsupport, (2) electrical isolation of Building 232-Z, (3)
isolation of all other utilities such as water or : earn, and (4) removal of conditionally clean and LLRW
material and equipment (one engineer - 264 b_ trs).

4.6.32 Remove equipment

Equipment removal will be performed based on increasing levels of contamination. This will result in
consistent waste packaging procedures and increased worker competency prior to beginning work with
TRU-waste materials. Work will be suspended when all conditionally clean and LLRW materials have
been removed and disposed of (one project control analyst, one supervisor, one RPT, three craft support
workers, and two D&D workers- 528 hours each).

4.6.3.3 Radloiogicai survey of removed equipment

All materials will be surveyed before disposal to determine their radiological status. Clean scrap will be
disposed of as such. Materials that are LLRW will be appropriately packaged and transported to the 200
West Area LLRW burial site. Any materials identified as TRU waste during this stage of the D&D
assessment will be wrapped and stored for later sectioning and decontamination. Surveying will be
performed as part of the equipment removal process, so no cost is allocated to this item.

4.6.3.4 Package clean waste and LLRW

This section covers packaging of clean wastes and LLRW materials removed from the building. A
combined estimate of approximately 300 _ of clean and LLRW materials will require disposal. This

" estimate is based on a review of available drawings and a visit to Building 232-Z (one D&D worker - 528
hours; one shipper- 20 hours).
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4.6.3.5 Waste disposal

Waste disposal is covered within this WBS. Administrative and supervisory support as well as
transportationandactualdisposalcostsareincluded.

4.6.4Process-AreaPipingand EquipmentRemoval

Thisincludestheremoval,decontamination,anddisposalofthepipingandequipmentlocatedinthe
processareaofBuilding232-Z.(SeeFigure4.23,and Sections4.6.4.1through4.6.4.6.)A VDU
decontaminationrateofupto6 _/dayisused.

)

4.6.4.1Process-areapipingandequipmentremoval

" This WBS item covers the preparationof the detailedwork instructions that will be required to remove
the piping and equipment from the process area (one engineer- 480 hours).

4.6.4.2 VDU relocation, VDUraandsaw setup

This effort includes moving the VDU to Building 232-Z (one engineer - 80 hours; one supervisor - 120
hours;twonuclearoperators-96hourseach;twocraftsmen-128hourseach;oneRPT -120hours;one
driver-24hours).

4.6.4.3 Piping an_ equipment removal

This item includes removing piping and _pment removal in the process area. Protective clothing
requirements,respiratorlimitations, andingress/egressproceduresmay limit productivity. Removal tools
will be portableband saws or portablereciprocatingsaws (one projectcontrol analyst,andone supervisor
- 240 hours each; one RPT, two craft-supportworkers,and three D&D workers - 480 hours each).

4.6.4.4 Piping and equipment segmenting

This effort will run concurrentlywith the removal effort andthe decontaminationsystem operation, and
will entail the segmenting of all the piping and equipment into 15 to 25 cm (6 to 10 in.) sections to
preventjamming of the decontaminationequipment. Segmenting will be done with a horizontal-vertical
band saw set up in the band saw greenhouse. The band saw greenhouse will be joined to the VDU
greenhouse to allow transfer of segmented materials into the VDU greenhouse without the need for

- bagging segments (one craft-supportworker and one D&.Dworker - 480 hours each).

4.6.4.5 Decontamination system operations
tt

The operationof the vibratoryfinishing system is discussed in Section 4.2.3.5. This WBS item includes
process piping andequipment decontamination,including receipt of the segmented pieces, operation of
the VDU, and final assay to confirm the expected LLRW status (one project control analyst and one
supervisor- 240 hours each; one technician- 480 hours).

4.6.4.6 Waste packaging

ThisWBS item is intended to cover those activities necessary to package all the waste generatedfromthe
process-area piping and equipmentremoval. This includes the sectioning and decontaminationof
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approximately 213 _ of TRU material to LLRW status,and the disposal of an estimated 86 _ of TRU
waste. The TRU waste estimate included 22 _ of solidifiedVDU liquid waste (one D&D worker - 480
hours).

4.6.4.7 Waste disposal

The waste generatedby the D&D removal activities and subsequentdisposal are covered within the scope
of this WBS item. It includes all administrative,supervisory,and transportationsupport as well as the
actual disposal costs.

• 4.6.5 Building 232-Z Dismantling

This WBS section covers the actual building removal and site verification sampling as well as any soil
- remediation that may be necessary. (SeeFigure4.24 and Sections 4.6.5.1 through4.6.5.5,)

4.6.5.1 Dismantling decommissioning work plan

The preparationand approvalof the work plan to dismantle, package, and dispose of Building 232-Z is
addressedby this work package (one engineer - 352 hours).

4.6.5.2 Removal equipment procurement

This item will cover the equipment procurementnecessary for building structuredismantling. Man lifts
or man baskets will be procured under this item to provide a mobile work platform for work at high
elevations (one engineer and one safety engineer- 40 hourseach).

4.6.5.3 Building dismantling

This work package item is intended to cover the necessary supervision, manpower, and equipment
necessary to dismantle Building 232-Z. Before thebuilding can be dismantled,the undergroundpipe and
duct work entering the building should be carefully disconnected and inspected for presence of
contamination. They will have to be cut and capped at some agreed upon location. The sheet metal
portions of the building will be taken apart,surveyed, and disposed of according to their radiological
conditions. Some decontaminationmay be attemptedif it is likely that the material could be released as
clean scrap. Concrete portions of the building will be cutup into the largest size practical for handling
purposes, then wrappedand disposed as LLRW. Duringthe dismantling of the foundationand concrete

. slab,extreme cautionmust be used to avoiddamageto theductwork andpiping thatpasses throughthem.
The preliminarymethod of dismantling the concrete is expected to be sawing or ribbon drilling into
sections, rigging to a lay-down area, wrapping for disposal, and then shipment to the 200 West Area

" LLRW burial grounds. 8500tP of LLRW is expected to be generated(one project control analyst -- 352
hours; one supervisor,one RPT, four craft-supportworkers andone D&D worker- 704 hours each).

4.6.5A Verification survey and sampling

This effort is intended to develop a sampling and survey plan that will document the radiological and
chemical condition of the area underBuilding 232-Z (e.g., soil and rock). Also included in this work
package is the surveying andsampling field activities andnecessary laboratoryanalyses. This sampling
and surveying effort may be performed twice: once following building removal to determine if soil
remediationis needed,and then again to documentthe conditions following remediation. Cost estimates
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arebasedonanalyzing20soilsamplesforchemicalandradiologicalcontent(oneengineer- 176hours;
twoRPTs- 80hourseach).

4.6.5.5 Remediate soil as necessary

This includes the removal and disposal of the top foot of soil beneath Building 232-Z. This effort will
generateapproximately2100fts of contaminatedsoil that is assumed to be LLRWfor estimatingpurposes.
The exact designation of the area will be determined based on the verification sampling results. This
designation will determine final "as left" conditions (in accordancewith currentrequirements)as well as
surveillance requirementsin accordancewith WHC-CM-4-10 (WHC 1988b) (one project control analyst

. - 8 hours; one supervisor,one RI'T,two craft-supportworkers, and one D&D worker - 32 hourseach).

4.6.6 Project closeout
o

The activitiesin this WBS elementinclude the demobilization workand thedocun_entationto confirm and
reporthow the D&D Project was performed (Figure4.25).

4.6.6.1 Compilation of verification survey and sampling data

This element covers the collection, evaluation, and presentation of the data collected as part of the
verificationprocess. This work will presentinformation in a mannercompatible with possible future
RCRA/ComprehensiveEnvironmentalResponse, Compensation,and LiabilityAct (CERCLA) workin the
area(one engineer- 352 hours).

4.6.6.2 Compilation of cost and waste volume data

This includes the annual compilationof projectcost and waste volume information. For a project which
covers multiple years and the associated personnelturnover,this information must be compiled annually
to provide a meaningful final data package once the project is completed (one engineer - 176 hours).

4.6.6.3 Demobilization and waste disposal

This includes the work necessary to dismantle the exhaust units and confinement building. Any
contaminatedmaterialgenerated by this operationwill also be packaged and disposed of under this item.
It is expected that the confinement ventilation unit will be radiologically clean; however, the process-
exhaustunit may be contaminatedto low-level criteria. The HEPA filter will be removed and disposed

- of as LLRW. This operation will generate an estimated 100 _ of LLRW (one project control analyst -
160 hours; one supervisor,one RPT, six craft-supportworkers, and six D&D workers-480 hours each.)

' 4.6.6A Prepare final report

This WBS item covers the engineeringand administrativesupport needed to prepareand publish the final
decommissioning reportfor Building 232-Z (one engineer- 704 hours).
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5.0 COST AND SCHEDULE

$.1 COST ESTIMATE

Theresidualplutoniumrecoveryanddecontaminationanddecommissioning(D&D) ofBuilding232-Z
areestimatedtocostapproximately$6.6millioninfiscalyear(FY)1992dollars.Thisestimateincludes
thecostofthedecontamination,assaysystems,andtheadditionaltemporaryexhaustunitforconfinement
buildingventilation(ifrequired),whichwillbecapitalequipment.Table5.1showsthebreakdownof
programcosts.

. 5.2 PROPOSED PROJECT SCHEDULE

The proposed projectis expected to take approximatelysix years to complete from the start of plutonium
• recovery to the end of D&D activities (Figure 5.1). This schedule is based on the timely authorization

and allocation of funding necessary to complete this program. Costs for this programare developed in
Appendix D and summarized in Table 5.1. Combined general and administrative (G&A) costs and
common support pool (CSP) costs are estimated at 33.3 percent of project labor and equipment costs.
Contingency costs are estimated at 35 percent for the following reasons:

• plutonium recovery is anticipated to start in 1993;

* D&D work on this project is not expected to begin until 1995, making economic inflation a
concern,

• regulatory requirementsmay change between now and 1995;

• labor-cost rates are based on those for Westinghouse HanfordCompany (WHC) workers. If a
different laborpool is used, costs could be higher.
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Table 5.1. Cost Breakdown of Each Phase of the Building 232-Z Project (in thousands of dollars)
,

WORK BREAKDOWN ITEM SUBTOTAL G&A/CSP CONTINGENCY TOTAL
(33.3%) (35%)

ii v i i i i'

ResidualPu Recovery

1.0 Project Planing & Control 11 4 5 20

2.0 Mobilization and Site Prep 28 9 13 50

3.0 Process Piping Removal 67 22 31 120
, ii , , , i, , |

4.0 Pu Recovery Operations 50 17 24 9i

5.0 Project Close out 16 5 8 29

ResidualPu Recovery Total 172 57 81 310
it, ,.,. .,,,,

Remaining D&D Activities

1.0 Project Planning and 113 37 53 203
Control

, ,,,,

2.0 Mobilization and Building 1,116 372 521 2,009
Preparations

ill i i ii llll

3.0 Clean/LLRW Equipment 255 85 119 458
Removal

,,,,, , ,,

4.0 Process-Area Equipm 388 129 181 698
Removal

5.0 Building 232-Z Removal 928 309 433 1,670

6.0 Project Close out 381 127 178 685
, , ,, ,

Other Equipment 332 110 ....... 155 I 597

Remaining D&D Activities Total 3,513 1,169 1,640 6,320

PROJECT TOTAL 3,685 1,226 1,721 6,630
,,
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6.0 SAFETY

This section identifies known or possible conditions that require specific attention for the decontamination
and decommissioning (D&D) effort to proceed safely. These measures will be employed to eliminate
unsafe conditions and minimize hazards.

6.1 RADIOLOGICAL SAFETY

All of the decommissioning work in Building 232-Z has associatedradiological hazards. A combination
, of physical and administrative controls will be used to control these hazards.

6.1.1 Confinement Systems

Confinement is defined (DOE 1989) as the barrier and its associated systems between areas containing
hazardousmaterials and the environmentor other areas in the facility that are normally expected to have
levels of hazardous materials lower than allowable levels. Since the deactivation of Building 232-Z in
1972, the following primary and secondary confinement systems have been put into place:

Primary: The piping systems and equipment act as the primary boundary.

Secondary: The building and its ventilation system act as a secondary confinement. The Building
232-Z exhaust fan provides a negative pressure system.

During the decommissioning project, the confinement boundary will change in that the piping and process
equipment will be removed in stages and other barriers put in place to provide the confinement. During
the equipment-removal and decontamination phase of the project, the confinement barriers will be as
follows:

Primary: The greenhouse and attached glove boxes, maintained under a negative pressure, are the
primary confinement barrier.

Secondary: Building 232-Z will be maintained under a negative pressure. This acts as a secondary
confinement barrier. All waste will be packaged and the package exteriors will be
surveyed. Waste packages will be removed from the area only after they are determined
to be clean.

During the building dismantling phase of the project, the confinement barriers for any plutonium that
remains in the faetlity are expected to be as follows:

¢

Primary: The remaining building will act as the primary confinement as much as possible during
this phase. This confinement layer will be broken as building parts are removed. It is
during these times that the access and administrative controls on the outer building will
be in effect.

Secondary: During the building dismantling, an outer confinement may be in place to provide an
additional boundary. This outer building may provide the secondary confinement during
those times that the boundary represented by Building232-Z will be breached. The outer
building will be equipped with an air lock at the primary personnel access point for use
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during these times. In addition, administrative controls placed on all the other access

points to this building will be enforced to ensure that the barrier of the outer building is
not breached simultaneously with the building layer.

Additional methods of containing radioactivity are decontamination, application of fixatives, and wrapping
in plastic. These methods will be used to prevent the spread of contamination as waste containers and
equipment are moved from one area to another within the project boundaries.

It is possible that an outer confinement building may not be used during D&D efforts. In that case no
secondary confinement would be utilized for building removal. The decision to use a confinement
building (or not) will be based on remaining contamination on building wall surfaces following completion
of equipment and piping removal.

6.1.2 Criticality Controls

The radiological characterization document (Keele et al. 1990) placed the estimated plutonium-239
inventory of Building 232-Z at less than 900 grams (+/- 60 percent). The referenced document provides

detailed methodology of the characterization work and lists the data that were used to determine this
inventory estimate. By following the criticality control program outlined in DOE Order 5480.11, criticality
concerns will be evaluated and the appropriated controls put into place before the physical removal work
in the facility is begun.

The controls, as presented in criticality prevention specifications developed for the decommissioning, are
expected to primarily address the control of geometries, the reduction of unanalyzed reflectors and
moderators, and the use of po/sons. For example, when pipelines that may contain liquids are being
breached, a criticality safe waste container will be used. The vibratory decontamination unit (VDU)
equipment used in the decontamination operation is designed to be geometrically favorable for criticality
safety. The sludge settling tank is a small-diameter tank that is subcdtical for any material that it could
contain under normal or abnormal conditions.

6.1.3 Personnel Protection

Dress requirements and methods will be established by the Radiation Work Permit (RWP) system (WHC
1988b) to protect personnel from contamination. Section 6.2 discusses the industrial hygiene concerns
and how these issues will be addressed during the decommissioning project. Current radiological surveys
indicate that external radiation exposure will not be a significant problem in this facility. The measured
dose rate levels are generally less than 0.1 mrem/hr in the majority of the facility, with some sections of
the process area and pipe gallery up to 5 to I0 mrem/hr beta-gamma. The entire facility is generally
less than 0.1 mrem/hr neutron. These levels do not necessitate stringent protective or shielding measures,
but work time in these areas will be minimized whenever possible. Additional dosimetry (pencil
dosimetry and finger rings) will be worn by workers to monitor personnel radiation doses so their
exposures can be maintained below the prescribed levels.

Normally, two pairs of anticontamination clothing and a respirator will be worn for removal work in the

contaminated areas of the building. When initially breaking into pipes in the process area, additional
protection will be provided through the wearing of an acid- or water-repellent suit. The radioactive
environment will be monitored using portable, hand-held instruments and by a continuous air monitor
(CAM) located in or near the work area.
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6.2 INDUSTRIAL SAFETY

This decommissioning project will pose industrial safety hazards similar to those encountered on any
construction or demolition site. There are possible additional hazards associated with hazardous materials
used in the plutonium concentration process or in more recent contamination stabilization efforts. All of
the decommissioning work at Building 232-Z will be in compliance with DOE Order 5480.11, Radiation
Protection for Occupational Workers. Required tasks will have a job safety analysis (JSA) conducted or
a Hazardous Waste Operating Permit (HWOP) issued as appropriate. Hazards will be identified in the
decommissioning work plans, prejob safety plans, hazardous work permits, asbestos work permits, or
similar control documents as required.

As discussed in Section 4.4, mechanical systems will be isolated prior to the start of the decommissioning
work in Building 232-Z. Isolation will occur in accordance wire approved "lock and tag" procedures.

• This is necessary to prevent the possibility of cutting into pressurized piping during the equipment-removal
phase. The original ventilation and monitoring systems will remain in service through the first part of the
decommissioning project, and then be de-energized as the decommissioning progresses and the new
ventilation system is placed in service. The schedule and logic for the isolation progression given in
Section 4.4 is intended to result in the removal of the utilities and other energy sources before they can
cause injury to personnel.

The installed fire protectionsystem will be maintainedin service until theelectricalisolation of the facility
and smoke alarms are incorporatedinto the design of the tertiaryconfinement building. F'treprevention
will be practiced duringthe decommissioning project by minimizing the amount of flammable material
broughtinto or stored in the building. Any constructionmaterials used duringthe decommissioning will
be fire resistant or retardant. The fire resistant or retardantqualities will be maintainedby following the
manufacturers'recommendations on these products. Portable fire extinguishers will be availablein the
work area.

Asbestos lagging (planking) will normally be removed with the piping to which it is attached. Established
procedureswill be followed while removing the asbestos material. Normal asbestos removal involves
access controls, wetted removal, ventilation controls, and appropriatewaste disposal measures. Because
of the radiological controls that will be in place for this work, normal asbestos controls are seen as not
having a significant impact on the work.

6._ SAFETY DOCUMENTATION
I

Sections 6.1 and 6.2 discussed how radiological and industrial safety items will be addressed. An
independentsafety analysis must be performed to addressthese and other concerns. A safety analysis is

" defined as "Aformally documentedprocess to systemically identify the hazardsof anoperationor facility;
to describe and analyze the adequacy of the measures taken to eliminate, control, or mitigate identified
hazards; and to analyze and evaluate potential accidents and their associatedrisks."

The safety analysisfor the Building 232-Z D&D Project will addressall aspectsof the project,from initial
document preparation to final site restoration. The use of the tertiary confinement structure and the
ventilation modifications described in Section 4.3 are to be specifically included in the construction.

It is anticipated that the requiredsafety analysis maydevelop operating safety limits or requirements. The
limits or requirements by necessity would place constraints on project activities to ensure that safe
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operations are maintained. The dynamics of the project will necessitate that controls and limits be
established relative to the changing conditions experienced throughout the life of the project. As
conditions change, some controls and limits will be phased out while others may be instituted. The
predetermined conditions may be based on a building assay to determine the total transuranic inventory,
a maximum loose surface activity level, the progress of the decommissioning, the status of the planned
ventilation modifications, or similar measurable conditions that would prudently change the limits under
which further operations were conducted.
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7.0 QUALITY ASSURANCE

It is the DOE policy to establish quality assurance (QA) requirements to ensure that risks and
environmental impacts associated with this plan are minimized and that safety, reliability, and work
performanceare maximized throughthe application of effective managementsystems commensuratewith
the risks of the proposed action.

7.1 DECONTAMINATION AND DECOMMISSIONING QUALITY ASSURANCE PROGRAM
v

The QA aspects of the Building 232-Z Decommissioning Assessment will be implemented as specified
in DOE Order5700.6C, Quality Assurance,August 1991, and its referenced QA Standards. Sections of

- this document will be referenced in the Building 232-Z D&D safety, criticality, and decommissioning
work plans as necessary.

7.1.1 Management

Organizationsresponsibleforimplementingthedecontaminationand decommissioning(D&D) Assessment
will develop, implement, and maintain a written Quality Assurance Program (QAP). The QAP will
describethe organizationalstructure,functionalresponsibilities,levels of authority,and interfacesfor those
managing, performing, and assessing the adequacy of the D&D Work. The QAP will describe the
management system, which includes the planning, scheduling, and cost-control considerations of the
proposed actions.

7.1.2 Personnel Training and Qualifications
i

All personnelassociated with the D&D of Building 232-Z would be trainedand qualified to ensure they
areproficientin theirwork duties. Continualtrainingwill be providedduringall phases of the D&D work
to ensure job quality is maintained.

7.1.3 Quality Improvement

The organizationswill establish and implement processes to detect and preventquality problemsand to
ensure qualityimprovement. Itemsandprocessesthatdo not meetprogrammatic,regulatory,or procedural
requirementswill be identified, controlled, and corrected. Corrections will include identifying the causes

. and preventingrecurrence.

7.1.4 Documents and Records

Documentspertainingto the D&Dof Building 232-Z would beprepared,reviewed,approved,issued, used,
andrevised to implementprocesses, identify specific requirements,or establishdesign. Records will be
specified, prepared,reviewed, approved, and maintained.

7.1.5 Work Processes

The D&D work would be performedto established technical standardsand administrativecontrols. The
work will be performed underradiologicaUycontrolled conditions using approvedprocedures, guidelines,
or other appropriatemeans.
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7.1.6 Design

All items and processes pertaining to the D&D work would be designed using appropriate
engineering/scientific principles and standards. Design work, including changes, would incorporate
applicable requirements and design bases. Design interfaces will be identified and controlled with the
adequacy of the design products verified or validated by individuals or groups other than those who
performed the work. The verification or validation work will be completed before approval and
implementation of the design.

7.1.7 Procurement

The organizations responsible for the D&D work would ensure that procured items and services meet
established requirements and would be performed as specified. Potential suppliers will be evaluated and
selected on the basis of specified criteria. The organizations would ensure that approved suppliers will
continue to provide acceptable supplies and services.

7.1.8 Inspection and Acceptance Test

Inspection and acceptance testing of work items would be conductedusing established acceptance and
performance criteria. Equipment and instrumentsused for inspections and testing would be properly
calibrated and maintained.

7.1.9 Management Assessment

Managementat all levels involved in the D&D workwouldperiodically assess the performance-integrated
QA program. Issues that hinder the organizations from achieving the work plan objectives will be
idenufied and corrected.

7.1.10 Independent Assessment

There would be routine and non-routineindependent assessmentsconducted to determine item quality and
process effectiveness, and to promote improvements. The organizations responsible for the independent
assessments will have sufficient authority and freedom from the line organization to perform their
responsibilities. The persons that will conduct the independent assessmentswill be technically qualified
and knowledgeable in the areas assessed.

7.1.11 Sampling and Analyses

The services of various onsite and offsite analytical laboratorieswill be used in establishing levels and
inventories of chemical and/orradiological constituentsin waste productsgeneratedby the D&I) efforts.
Non-delve analysis (NDA) techniques will be used in determiningthe levels of transuranic(TRU)

[ activity in waste containers. Wet chemistry and radioactive counting may be employed to determine the

disposal mode of any liquid waste.All radiological and chemical analyses that may be performed to support site release or characterization
following the removal of the buildings will be documented to support future Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) or Resource Conservation and

80



Recovery Act (RCRA) work in the immediate area. If U.S. Environmental Protection Agency (EPA)
Level 3 or higher analyses or documentation are needed to support either of these regulatory concerns,
programmatic input from the appropriate organizations will be sought during the definitive planning for
those efforts (see Appendix A, Sampling andAnalyses).
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8.0 MATERIAL DISPOSAL

8.1 MATERIAL REUSE

All process and supportequipmentremoved from Building 232-Z will be disposed of as scrap- either
clean, radioactive, or transuranJcCI'RU),as discussed in Section 8.2. Equipmentthat is purchasedor
installedspecifically to supportthe decommissioningprojectwill be salvaged wheneverpossible. These
items include:

• Confinementbuilding skin and supportstructure(if used). The interior building will be drapedwith
plastic sheet to allow easy decontamination,if necessary;

• Two 5000 fl3/min high-efficiency particulateair (HEPA) equipmentexhaust fans, duct work, and
stack assemblies;

• All confinement building electrical equipmentand lighting fixtures (these items will be specified,
purchased, andinsta)led with salvage and futu_ use as a consideration);

• Truck-access door and confinement building supply fan;

• Vibratorydecontaminationunit (VDU) decontaminationsystem;

• Horizontal-verticalband saw.

8.2 WASTE DISPOSAL

The equipment-removaland building dismantling of Building 232-Z will result in significant volumes of
solid waste, both low-level radioactivewaste (LLRW)and TRU. The estimated volumes of these wastes
are presentedin Table 8.1.

The solid waste will consist of the equipment and materials removed from the building and the materials
used to containor clean contaminants. Materialsremovedfrom the historically clean areasof the building
will be radiologically surveyed to determine their status. Equipmentthat is decontaminated or assayed
as not exceedingthe TRU waste limit of 100 nCi/g, as well as the building materialitself,will be disposed
of as LLRW.

Solid waste determined to be TRU will be packaged in containersand certified for storage at Waste
IsolationPilot Plant(WIPP). Itis currentlyanticipatedthat all TRU waste fromthe Building 232-Z D&D
Project will be packaged in 55-gallon drums.

Most wastes thatwill requiresolidification will be generated from two sources: any remaining liquid in
the scrubbersystem, and the rinsate from the VDU process. This material will be either solidified or
transferredto tank farms depending on both its TRU content and chemical designation.
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Table 8.1. Building 232-Z Decontamination and Decommissioning Program Waste Generation

Waste Type & Volume Pk'g Packaged Volume (_)

Source of Waste LLRW TRU factor Clean LLRW TRU

(_) (n3)

Non_ss Equipment 208 1_5 300

Conditionally Clean Waste 203
(ran-processequipmentrelated)

Decon_inated material from VDU 192 1.5 288

Secondary Wastes (gloves, Non-Process Equipment related 132 1.0 132
tape.plastic,etc.)

Process Equipment related 600 1.0 600
m

Remainin_ TRU waste that is unable to be decontaminated 22 1.5 33

Liquid VDU Waste 33 1.0 33

Cont_mi____!edGreenhouses 30 1.0 30

Build in_ Structure 8,500 1.0 8500

Soil U __n_r__Building 232-Z 2,100 1.0 2100

Demobil_7_tion Waste IC_) 1.0 I00

To!_ls 203 11,309 96
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APPENDIX A--SAMPLING AND ANALYSES

The 232-Z decontamination and decommissioning (D&D) Assessment has been orga_aizedto effect
the maximum reduction of the Pu inventory during the equipment removal phase. The application of strict
engineered controls and the maximum utilization of equipment removal in total containment have been
applied to minimize the potential for worker exposure to contamination and minimize the amount of
transuranic (TRU) waste generated.

During the decontamination phase, process piping exhaust ventilation duct work and all associated
interior equipment will be removed. Strict adherence to the assessment will preclude any releases to the

. work and to the environment.

A sampling and analyses plan (SAP) will include but not be limited to extensive sampling and
- analyses of the paint chips for the presence of metals found in some paints as pigments, insulation

sampling for the pre_ence of friable asbestos, and sampling and analyses of the incinerator ash for the
presence of nickel, chromium, and lead.

The SAP will be completed prior to the start of D&D work. The SAP will consists of 2 parts : (1)
a quality assurance program (QAP) that describes the policy, organization, functional activities, and quality
assurance QA and quality control (QC) protocols necessary to achieve Data Quality Objective (DQOs);
and (2) a Field Sampling Plan (FSP) that provides guidance for all fieldwork by defining in detail the
sampling and data-gathering methods to be used prior to and during the D&D work. The FSP will be
written so that a field sampling team unfamiliarwith the 232-Z facility will be able to gather the samples
and field information required. The FSP and QAP will be a single document although they may be bound
separately to facilitate use of the FSP in the field.

SUGGESTED SAMPLING AND ANALYSES PLAN FORMAT

The format for Part 1, the QAP, of the SAP follows.

Title Pa_e -- Page for signatures of approval personnel, including the contractor project manager and QA
manager.

Table of Contents -- Outline of report.

Proieet Description -- A general facility history, objectives of D&D work and facility description.

Organization andResponsibilities-- Organizational chart, identifying key personnel and organizations and
responsibilities of key personnel.

A

Quality AssuranceObiectives for Measurement-- Intendeddata use; a listing of method detection limits;
a table of QC samples (duplicates, tripblanks,field blanks,and equipment rinseates) versus the number
of samples by method and matrix(include extra samplevolumes for QC samples); a detailed discussion
of DQOs, including how they will be implemented; and a table showing the analysis method number,_

sample media, data quality assurance(DQA) level, and numberof samples. \
\

SamplingProcedures-- A description of samplingprocedures;a discussion of the cleaning/preparationof
sample containers;a description of sample preservationtechniques and holding times; a discussion of field
logbooks/forms/notebooks; and a discussion of material.
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SamDle Custody - chain-of-custody procedures.

Calibration Procedures -- Written field calibration procedures, including frequency of calibration, source
and traceability to National Institute of Standards and Technology (NIST) calibration standards, and
calibration acceptance criteria; a detaile0 discussion of the field data evaluation process.

Analytical Procedures -- Tables of analyses method numbers and numbers of analyses per matrix for each
sample location and the name of the analyte list and a list of analytes for multianalyte methods.

Dam Reduction) Validation) and Reporting -- The principal criteria used to validate data, a detailed
discussion of data handling and reduction procedures, methods for evaluation of blanks, and QC

o

acceptance criteria.

InternalQualitycontrol -- Discussion of matrix spike/matrix spike duplicates (MS/MSD); field duplicates,
field blanks, trip blanks, equipment rinseates, surrogates; and identification of ways in which the QC
information will be used to qualify data,

Performance andSystems Audits -- A discussion of performance and system audits to be performed,

PreventiveMaintenance-- Discussion of preventive maintenance, including critical spare parts.

Data Assessment Procedures- Discussion of precision, accuracy, representativeness, comparability, and
completeness (PARCC)parameters and statistical applicationsof data (laboratory responsibility).

Correction Actions -- A discussion of corrective action procedures, including field changes and
responsibilities for corrective actions, and a discussion of out-of-control conditions reporting and follow-up
procedures.

Quality Assurance Reports -- Results of audits, significant QA problems encountered, and recommended
solutions; and the final report and its contents; a summary of final data quality; and summary tables of
the data.

The suggested format for Part 2, the FSP, of the SAP follows.

Site Background -- A summary of any existing data, a description of the Building 232-Z facility and
surrounding areas, a discussion of known and suspected contaminant sources, and a listing of probable
transport pathways.

Sampling Obiectives - A description of intended data uses.

Sampling Location andFrequency-- Identification of each sample matrix to be collected, identification
of the constituents to be analyzed,maps and/or drawings identifying the location of sampling points, and
summarytables showing numbersof samples by matrixes and locations.

Sample Designation - A descriptionof the sample numberingsystem.

Sampling EquipmentandProcedures-- A descriptionof sampling procedures, includingequipmentto be
used and material composition of the equipment;of a discussionof mobilization and demobiUzation;and
a detaileddescription of, andprocedures for, field screeningmethods, including preventivemaintenance.

A-2



• •

Sample Handling and Analysis -- Identification of sample holding times, preservation methods, types of
sample containers, and volumes of samples to be collected; shipping requirements and procedures; chain-
of-custody procedures; disposal of waste generated; and a discussion of field logbooks/forms/notebooks,
inL:luding how to complete them and how they are controlled.
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APPENDIX B--DECOMMISSIONING ALTERNATIVES

Alternatives Considered

The following alternatives were evaluated for the D&D of Building 232-Z:

1. Continue Present Action (No Action Alternative)
2. Source Term Reduction (Equipment Decontamination and/or Removal)
3. Decontamination and decommissioning (D&D) of Building

The categories used for the evaluation are Occupational Dose, Total Cost, Environmental Release
Potential, and Long Range Impact. The new draft seismic accident analysis done for the consolidated
Plutonium Finishing Plant (PFP) final safety analysis report (FSAR) shows that potential onsite

- consequences exceed approved risk acceptance criteria. Therefore, removal activities are warranted. These
activities would involve at a minimum, the removal of the transuranic (TRU) waste.

Alternative Elimination

Continue Present Action - This alternativewas eliminateddue to the draftseismic accidentanalysis.
Remedial actions at Building 232-Z are recommended to mitigate the potential release of plutonium
because of postulated structural failure of Building 232-Z as the result of a Design Basis Earthquake
(DBE) event.

Source Term Reduction and Partial Dismantling - This alternative would be less expensive and
would reduce the potential fogradioactivereleaseto within acceptablerisk guidelines. No programmatic
use for Building 232-Z has been identified.

Based on the above alternative eliminations, only the complete D&D of Building 232-Z is considered
further.

Occupational Dose

. Occupational dose from the D&D of Building 232-Z was estimated using the Health Physics Survey
Report dated August 1991. A 10 mrem/hr dose during the residual Pu recovery and the equipment
removal phase and 1 mrem/hr dose during the decommissioning and removal of the building was

" estimated. The following assumptions and calculationscan be made:

Assumptions

1. Engineering controls and personnel-protectiveequipment that are put in place are successful in
preventing inhalation and, therefore, there are no internal dose considerations.

2. Residual Pu recovery activities within Building 232-Z are expected to take two craft workersand
, two nuclear operators 200 hours to complete, or 800 exposure manhours. At a dose rate of 10

mrem/hr, this equates to eight man-rein. Subsequent operations to reclaim Pu from piping
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segments will add two man-rem (assuming two nuclear operators working for 200 hours, or 400
exposure manhours, at a dose rate of five mrem/hr). The total dose received during residual Pu
recovery operations is, therefore, estimated to be 10 man-rem.

3. A major portion of the equipment will be decontaminated to LLRW limits. This is estimated to
require an average crew of 3 crafts and 5 D&D workers and 1 technician up to 480 hours,
conservatively estimated; therefore, 1440 man-hours at 10 mrem/hr corresponds to 14.4 man-rem,
and the remaining 2880 manhours at 1 mrem/hr equates to a job total of 17.3 man-rem.

Dismantling of Building 232-Z structure may require decontamination but will, as a minimum, require

some fixative application to the internal surfaces of the building. Decontamination will be accomplished
by the use of scarifiers and perhaps abrasive blasting, and is the longer, higher exposure task. If a
decontamination crew of four is physically in the building for 320 hours, this corresponds to 1.3 man-rein.

Actual dismantling operations are estimated to require a crew of eight for seven weeks. Although less
than half of the time workers will be in the building and dose rates will continue to decrease with building
removal, half time (140 hours) at 1 mrern/hr for the full crew is used in the calculations for conservancy.

Dismantling operations will add 1.1 man-rem to this alternative job total.

Summary

The occupational dose estimate for D&D of Building 232-Z is estimated to be 29.7 man-rem.

FUTURE ENVIRONMENTAL RELEASE POTENTIAL

Immediate dismantling and disposal of Building 232-Z will involve a slightly higher radioactive
inventory in the 200 West Area burial grounds. It is expected all surfaces will require sealing with plastic
prior to shipping to the burial grounds, thereby minimizing the risk of future environme atal release.

LON.._.G RANGE IMPACT ON SITE RESTORATION ACTIVITIES

The removal of the 232-Z Building cannot interfere with nor impact future site restoration activities.
The criteria was evaluated on a 0 to 10 scale where 0 is no impact and 20 is significant impact. The
criteria included: 1) compliance to and in accordance with all applicable standards, regulations, codes,
and DOE Orders with currently available technology; 2) no significant environmental release potential;
3) addition of no significant waste volume to the burial grounds. Based on the criteria evaluated, the
D&D alternative is rated O.
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APPENDIX C--CONFINEMENT BUILDING OPTIONS EVALUATION

METHODOLOGY OF SELECTION CRITERIA AND EVALUATION WEIGHING

Numerical values for each containment option are based on its importance. The higher the number the
greater the importance. A weighted factor was applied to the raw numerical score based upon the relative
importance of each criteria. The ranking of containment alternatives was then arrived by totaling scores
for all the selection criteria.

, Sensitivity to Site Data

The areas of sensitivity for structural confinement are:
it

• Physical properties - the dimensions and configt_tions of buildings to be dismantled or
demolished varies

• Number of buildings - the scope of this work includes one building site (Building 232-Z). But
Building 233-S will have similar action taken and the re-use of the temporary confinement
building is possible.

Flexibility and modularity are the basic measures of sensitivity to site data. A structure with a high degree
of flexibility can be used over again on different building sites of various dimensions and configuration.
The ability to expand or contract the size of the structure is modularity.

Since the number of building sites currently addressed is 2 and their differences in confinement area are
small, flexibility and modularity of structure is assigned a weighing factor of I.

Discussion of Assigned Values - Flexibility and modularity were evaluated equally for sensitivity to site
data. The overall rating was the average of values given each.

The following demonstrates how the raw score was derived:

Modularity (Dimensional Change Capability)

0 Dimension 1 Dimension 2 Dimensions 3 Dimensions

, (0 points) (1 points) (3 points) (5 points)
Alternative 2 3 1,4

Number
&

The air-support structure, Alternative 2, is a fixed structure not capable of size adjustment, and is ra_d
0. The arched-tension structure, Alternative 3, can be expanded longitudinally and is rated 1. The rigid-
and bridge-truss structures can be adjusted in length, width, and height, and are thus rated 3.
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Flexibility (Potential Site UtiLization)

50% 75% 100%
(1) C3) C5)

Alternatives 2 3 1, 4

An e@-support structurecan only work ideally at one site and may be unusable afterwards. Thus, it is
rated 50 percent, or 2. The arched-tension structure can only be adapted to the site in one direction
resulting in an excessive confinement. Thus, it is rated 75 percent or 3. Both the rigid- andbridge-truss
structurescan be designed to adaptin three directionsfor site conditions making one structureideal for 4

both sites. This is given a 5 rating (Table C.1).

i.

Table C.1. Confinement Alternative Rating Table
" , .ll i i ,, _.,. , ,. H.., .............. ,,wH, i ,,, i

Containment Alternate Raw Weight Weight
Alternative Number Score Factor Score

i i a.. ,11

Rigid structure 1 5.0 1.O 5.0

Air Support 2 0.5 1.0
0.5

Arched Tension 3 2.0 1.0
2.0

Bridge Truss 4 5.0 1.0
5.0

i 'J i i ii '

Sensitivity to Site Extremes

Seismieity, wind, andsnow loads, sun effects, repeated assembly/disassemblycycles and topography are
the site extremes at the HartfordSite. The minimum structuralrequirements that must be met by all
temporaryfacilities are set by the federaland HartfordPlant Standards. Durability and site preparation
are measures for sensitivity to site extremes. Physical enduranceresulting from confinement design is
durability. The site preparationincludes the sensitivity of confinement building to topography.

The weighing factor for durabilityand site preparationis 3.

Discussion of Assl_exl Values- The durabilityandpreparationfactorsforsensitivity to site extremeswere
divided equally. Their respectiveratingsare as follows:
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Durability

Poor Good Excellent
(Ipoint) (3points) (5points)

Alternatives 2 3 1, 4

Alternative2 has a tendency to deflate with punctures giving it a poor rating. The durability of alternative
• 3 is considered good. Alternatives 1 and 4 have steel siding and the given framing has excellent

durability. These are rated5.

Site Preparation

Extensive Moderate Minimal
(Ipoint) (3points) (5points)

Alternatives 1,2,3,4

Alternates1, 3, 4 requireextensive site preparationpriorto erection. The rigid andtrussstructuresrequire
level foundatiom and site work must be plumb. Alternate2 requiresperimeterfoundation. All arerated
I (Table C.2).

Table C.2. Sensitivity to Site Extremes

Containment Alternate Raw Weighing Weighted
Alternate Number Score Factor Score

,1 i

Rigid structure 1 3 3 9

Air Support 2 1 3
3

Arched Tension 3 2 3
o 6

Truss 4 3 3
9

ii ,
It. ii HI i, i| i i i ii ii i :: i i H

As low as reasonably achievable (ALARA)/Contalnment

The practices used to reduce occupational exposures to workers are the normal applicationof ALARA
concepts and Westinghouse HartfordCompany(WHC) ALARA procedures. However,thepurposeof this
plan is to protect the environmentsurroundingthe site from contamination.

C-3



g t.

The containment effectiveness is measured by its ability to keep contaminated dust particulate within the
structure.

The containment is provided to control contamination. Contamination is the primary concern and the
weighing factor is 5.0.

Discussion of Assigned Values - Containment Alternatives 1, 3, and 4 have comparable ability to retain
internal contamination, and all are rated a 3.0. Containment 2 has the potential to release contamination
into the environment as a result of the positive pressure used for its support, thus it rated a 2.0 (Table
C.3).

TableC.3.ContainmentAlternativesChart
, , ,,, , ,,,,m, _,

B

Containment Alternative Raw Weighing Factor Weighted
Alternative No. Score Score

Rigid
Structure 1 3 5 15

Air Support 2 2 5 10

Arched Tension
3 3 5 15

Truss
4 3 5 15

i i | ==

Safety

Fire safety andstructuralintegrityof the buildingin emergency conditions are the safety factorsconsidered
for containment selection. A weighing factor of 5.0 is used since the safety of the structurecould affect
the fives of the workers.

Discussion of Assigned Values - Alternates 1 and 4 have proven fire safety and structuralintegrity in
emergencies and receive a raw score of 5. Alternate3 is a tent-type structurewith lesser fire resistance
and structural integrity, thus it scored a 3.0. Alternate 2 was scored as a 1.0 because of the lack of ,,
structuralintegrity in emergencies and its potential as a fire hazard (Table C.4).

.t
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Table C.4. Safety Considerations
, , ,, ,,,, .......

Containment Alternate Raw Weighing Weighted
Alternative No. Score Factor Score

Rigid Structure 1 5 5 25

Air Support 2 1 5 5

Arched Tension 3 3 5 15

Truss 4 5 5 25
i ilili li : f _ I Iii I

'v

Cost

The basis for cost comparisons was limited to the results of reports WHC-SD-EN-ES-011 REV. 0 and
WHC-SD-DD-ES-011.

Cost is considered to be of less significance than functional capabilities and safety, and was given a
weighing factor of 3 (Table C.5).

Table C.5. Cost Scoring
II I Im j ILII lll)lir l l III III I I _ i i ii ii 1 11 I I I

Conlatnment Alternate Raw Weighing Weighted
Alternative No. Scot'e Factor Score

II I IIII I IIIIIII I I I II

Rigid Structure 1 2 3 6

Air Support 2 4 3 12

ArchedTension 3 3 3 9

Truss 4 2 3 6
........... , ,, i, i , r ,

,6

Conclusion: The evaluation summaryindicates that the rigid frameor truss framestructureswould be the
best structuresfor confinement (Table C.6).t.
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TABLE C.6. Confinement Building Evaluation Summary

Containment Sensitivity to Site Sensitivity To Alara/Confmement Safety Cost Total
Alternate Data Site Extreme

1. Rigid Structure 5.0 9.0 15.0 25.0 6.0 60.0

2. Air Support 0.5 3.0 10.0 5.0 12.0 30.5

3. Arched Tension 2.0 6.0 15.0 15.0 9.0 47.0

4. Truss 5.0 9.0 15.0 25.0 6.0 60.0

Weighing 1.0 3.0 5.0 5.0 3.0
Factor

,, . . ,,,,

Table C.7 is the result of evaluating the various types of cranes that are of acceptable usage in a rigid-
or truss-framed metal covered building. Accessibility to all ;areasof the b'ailding, availability, flexibility

for future use on other projects, and cost of the crane system were items considered. Each area of concern
was rated 1 to 10 with 10 being the best rating in relation to the crane system listed. The four categories
for each crane was totaled and the one with the highest cumulative rating should be selected. Table C.7
indicates the mobile crane as best for usage in the confinement structure.

TABLE C.7. Crane Evaluatlon

Crane Access- Avail- Flexibil- Cost Total

ibility ability ity
, , , ,,,,, , ,,,,,

Mobile 7 9 9 9 34

Gantry 8 4 5 3 20

Top Riding 9 5 2 2 18

Jib 1 6 2
7 16

• , ,',,,
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APPENDIX D Estimate Summary.

Table D.I. Procurement costs by Work Breakdown Structure item

Procurement By Item Included in Not Included
Estimate In Estimate

2.O

20 Lab analyses of samples $ 22,500
Double-wide office trailer (installed) 77,616

" 20 x 20 metal building $ 10,000
Locker room facilities 6,000
Lunch room facifities 6,000

,L 40 Fresh airrespirators 28,000
5.station Public Address system (Est. $1(XX)ea) 5,000
Breathingaircompressor to support6 workers 6,000
ReciprocatingSaw ($500) 500
Portableband saw ($500) 500
Handtools ($100) 100
100 Saw blad_ fer stainless steel ($10ea) 1,000

2-10' long 3' by 3' glove box/hoods (Egg.$6000 ca) 12,000
1-2000 cubic feet per minute High-EfficiencyParticulateAir vacuum units 5,000
1 Beta/gamma/alpharoom airmonitor unit with alarm 3,000
2 Air curtains, 8' by 8' ($800 ea) 1,600
2 Throughthe wall heat pumps and controls ($600) 1,200
I Self-survey alpha meter I0,000
2 Complete assay systems sensitive to 1.0 Ci/g 14,000
Computersoftwareand hardwarefor assay systems 3,200
55-gallon Drum zolla- 2,600
2 Drumhand trucks ($78) 144
12' long, 7' Dnan lifting monorail system 4,500
2-5000 Cfm e_ 300,000

104 2' by 2' HEPA flitch ($15) 1.560
Confinement building 60' by 80' by 58' inside clearance 150,(XX)
16' by 16' Power doors 5,000
6 Exit doors 6,300

Supplyfan 5,000
Interlockcontrols for exhausted supply fans 6,000

SUBTOTAL 453,800
(,

SUBTOTAL 132,904
General& Adminisuative/CommonSupportPool 33.3% 44,257

t.

SUBTOTAL 177,161
CONTINGENCY 35% 62,006

TOTAL 239,167
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Table D.I. (continued) Procurement by WBS item

Procurement By Item Included in Not Included
Estimate In Estimate

4.0 Proceas4r_ plplnlgequipment removal $2,(XX)

Horizontal-verticalbandsaw $ 6,400

Burial boxes (estimatedm require2 boxes) ($3,200) 6,750
Transm-aicdrums(estimatedten 55-gal drums) ($675 ea)

5.0 Building DbanantUng
-t

Lumber and plastic cover for open process hood 900 ft2 $1,500
2 JLGor equivalentman basket 6,000
200 14"concrete blades ($12 ea) 2,400
20 Soil sample analyses 30,000 "
11 Steel burial containersfor 2,200 fts for bulkLLRW (16,000 ea) 176,000

6.0 Project Cle_ Out

Low Level Radioactive Waste c.ontaine_sincludexlabove

SUBTOTAL 32,(X)0

SUBTOTAL 199.050
G&A/CSF 33.3% 66,284

t

SUBTOTAL 265,334
CONTINGENCY35% 92,866

SUBTOTAL 358,200
TOTAL from Page 1 239,167

GRAND TOTAL 597,367
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