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ABSTRACT

There are approximately 2,000 radioactively contaminated gloveboxes within the U.S.
Department of Energy ( DOE) complex that either need to be, or will soon need to be, removed
and prepared for digposd. These gloveboxes exist in laboratory facilities, processing facilities,
shutdown/degactivated buildings, non-certified temporary waste containers, and, in some cases,
radioactive landfills. Approximately haf of these gloveboxes reside on the Rocky Hats
Environmenta Technology Site (RFETS) within buildings currently undergoing, or soon to
commence, deactivation activities. In order to successfully accomplish the RFETS deactivation
and decommissioning activities needed to meet the 2006 closure in asafe and cost effective
manner, an aternative to the current size reduction approach and methods is required.

The Centrdized Automated Modular Mobile (CAMM) system consists of three separate but
integrated components. the sedled building penetration chamber (SBPC), the standard transport
ongte management package (STOMP), and the centrdized s ze reduction/waste handling
dructure. These componentswill alow the gloveboxes to be removed and transported over
exigding ondte roadways to afacility specificaly designed for dismantlement, size reduction, and
packaging of the gloveboxes. The CAMM system will reduce personnd exposure to radioactive
and hazardous environments, minimize hands-on involvement by operations personnd and
accelerate the overall project schedule. It isintended thet, following itsuse at RFETS, the
systern would be dismantled and transported to another site within the DOE complex for

redepl oyment.

This paper will describe each component of the CAMM system and provide a brief summary of
the overdl project status.

INTRODUCTION
Background

In recent months, there has been a continuous and increasing emphasis on closure of RFETS by
the year 2006, which is afour-year acceleration of the basdine schedule. Asareault,
deectivation and decommissioning work in the site’ s buildings will be accelerated as part of the
overal Rocky Hats Closure Plan (RFCP). Accderating thiswork will require the deployment
and utilization of innovative and date- of-the-art technologies and tools.
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A mgor task in the cleanup effort is the digposition of gloveboxes and other transuranic (TRU)
contaminated equipment, which require the size reduction and packaging of these items for
shipment to a permanent waste disposd Site. Progressis congtrained by the limitations of current
practice, which congigts of operator intensive hands-on methods that are dow and expensive.

A modern state-of-the-art Size reduction and packaging system could expedite this work by
consolidating the Size reduction operationsinto a specificaly designed and constructed facility.
The system would aso incorporate tools, techniques, and systems that remove personnd from an
extremely hazardous work environment. This syslem would replace current manua sze
reduction operationsin the facilities being deactivated and decommissioned, thus freeing up
personnel and resources.

There are approximately 2,000 radioactively contaminated gloveboxes within the DOE complex
that require dispogtion. This number may be conservetive due to the different methods used by
the facilities to identify the boundaries of asingle glovebox. Additiondly, these gloveboxes vary
dragticdly in sze, complexity, contamination loading, and radiation levels. They exisin
laboratory facilities, processing facilities, shutdown or deactivated buildings, non-certified
temporary waste containers and, in some cases, radioactive landfills. Mogt of these gloveboxes
will need some type of initid characterization and Sze reduction prior to packaging in order to
mest current disposal requirements and criteria

Mission

The primary mission of the CAMM project isto accelerate closure of RFETS by providing a
systematic meansto size reduce, package, and export the larger TRU-contaminated items and
meaterias that resde in the roughly 770 remaining buildings at RFETS. These buildings must be
demolished and removed to meet the end points and goas of the Rocky Fats 2006 Closure
Project. The design, congruction, and operation of the CAMM system must involve the
participation of the Site subject matter experts (SMES), appropriate technica experts and
vendors, the DOE, and the regulators and stakeholders. Additionaly, the entire project must
adhere to prescribed safety standards, and must meet cleanup requirements and directives as
agreed upon by the DOE, the ste contractors, stakeholders, regulators, and the community.

A secondary mission of the CAMM project is to develop a system that is generdly gpplicable to
other stesthat will follow RFETS in achieving dlosure.

Benefits

The CAMM project is the design, procurement, and operation of an integrated system that
ggnificantly improves the size reduction and waste packaging of radioactively contaminated
gloveboxes and other items of equipment. The primary benefit of the CAMM system isthe
dissociation or de-coupling of the size reduction operations from the
deectivation/decommissoning activities within the buildings. Size reduction activities,
especidly when performed manudly in-Stu, are time consuming and may, due to their
hazardous nature and the rdatively high levels of labor support required, consume dl the
building's personnel and resources.
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Deployment of the CAMM systemn will expedite the ongoing deactivation and decommissioning
(D& D) operations in the remaining buildings a RFETS and ultimately at other Sites by reducing
or diminating the need for an in-Stu Size reduction and packaging operation, whichisin the
critical path for site closure. Thiswill consolidate most of the repetitive operations into one
centra facility and free the building personnd to addressthe D&D issues. The system
minimizes both the direct hands-on contact of the waste by operating personnel and the
generaion of secondary waste. This system will aso facilitate positive control over the
inventory of contaminated items of equipment throughout the size reduction and packaging
processes.

The design philosophy for the CAMM system is that of modular congtruction to smplify and
optimize system assembly and disassembly, and to permit shipping the components to another
DOE stefor redeployment after the closure of RFETS.

PROJECT APPROACH

In early 1999, Kaiser-Hill (K-H) D&D Closure Projects at RFETS undertook a study to
determine the feasibility of aproject based on a centrdized size reduction process and to define
its technical pecifications. This was conggtent with their role as dlient user with the ultimate
respongbility of managing the cleanup process. K-H perceived that many questions, concerns,
and potentia barriers existed from both a technicd feasbility sandpoint and from a RFETS
deployment/operability standpoint. To address these, K-H established a project team that
consisted of a group of technica consultants and the appropriate SMEs at the RFETS.

This team utilized a systematic gpproach to obtain the information and data necessary to evaluae
the technical feasbility of the CAMM system. This approach involved two separate, but linked
and dependent efforts. The firgt effort was to thoroughly identify and evaluate the current work
practices, tools, and methods used for the Size reduction of TRU-contaminated gloveboxes,
tanks, and vessals. Based on current work practices, the team developed Strategies for the
operation of each component of the CAMM system. In addition, they identified a set of
attributes to describe the broad range of factors that must be considered to determine the
feadbility of this system to accomplish the project goas. Consideration of these attributes
guided the team in seeking appropriate information to support aredigtic evauation of the project
interms of cogts, benefits, technica maturity, and potentia effects on the community and the
environment. These attributes, or feasibility issues, conssted of the following:

— technicd feeshility

— performance requirements

—  personnd safety

— operationa deployment

— environmenta consderations
— edimated costs

— potentid barriers

The second effort was to establish a comprehensive set of specifications, criteriaand
requirements that would define limits for a pre-conceptud design of this system. This
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information, coupled with the proposed methods of operation, was then refined by athorough
review by on-site RFETS technical experts. The resulting document was issued as a Request for
Information (RF1) in mid-July 1999.

This RFl wasissued to seek the participation of vendors, suppliers, and other technica expertsin
determining both the feasibility and the rough order- of-magnitude costs associated with the
CAMM system. Nearly 50 vendors and suppliers were solicited for information. Responses
were received from four vendors.

Based upon information provided by the vendors, coupled with the envisoned methods of
operation, the team evauated each mgjor component of the CAMM system in terms of the
attributes as identified above.

Individua reports issued as the result of this evaluation included a project description, a
feashility andyds, auser’s requirements document, and a safety basis strategy. The evauation
confirmed that the proposed CAMM project was both technically feasible and practical.

CAMM SYSTEM DESCRIPTION

The CAMM system congsts of three separate, but integrated, components. the SBPC, the
STOMP, and the centralized modular size reduction structure (CMS). The SBPC will be used to
remove the materidsto be sze-reduced from the on-gte buildings in a safe and controlled
manner. The STOMP will be used to transport the radioactively contaminated items

(i.e., gloveboxes, tanks, equipment, and components) from the various on-Ste buildings to the
centralized Sze reduction facility. It isintended that the CMSwill be located within the

protected area (PA) of RFETS. Gloveboxes, tanks, vessds, piping, and other process equipment
from the onsite buildings will be transported to the centrdized facility for initia

characterization, Sze reduction, and fina disposition and packaging in approved waste

containers. It isenvisoned that methods, techniques, and tooling to be used in the Sze reduction
fadility will minimize direct hands-on contact by the operating personndl.

Sealed Building Penetration Chamber

The SBPC provides a method to safely remove the TRU-contaminated materias from individua
buildings and transfer them to the STOMP for shipment to the centralized modular mobile
dructure. The SBPC condsts of an entryway ingtdled through an opening in the outer wall of
the building, an access chamber and an elevator that is externd to the building. A separate
entryway is provided at each floor of the building, as required, for remova of TRU-contaminated
materids. Theingdlation of airlockswill @ther use existing openings, such aslarge windows or
double doors, or it will require the consgtruction of new openings. The access chamber ridesin
the supporting framework of the eevator/lift system and it is provided with an entryway that will
mate to the one ingtdled in the building. Once mated, a sed will be formed, which will prevent
any release of contamination to the outside environment. The SBPC devator moves from the
docking leve of the STOMP to the upper floor levels, and it has amechanica support system
that is completely independent of the building. Thisavoids placing any additiond loads on the
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building structure and ensures proper dignment with the SBPC building airlock and with the
STOMP at the lower docking level.

The SBPC access chamber has an independent ventilation system bt it relies on the building's
ventilation system when the entryway's adjacent to the building are open, or on the ventilation
system of the STOMP when the outer entryway is open. This minimizes potential impacts to the
building or to the STOMP ventilation systems and their respective airflow patterns.

The purpose of the STOMP is to move TRU-contaminated gloveboxes, equipment, and materias
from the various buildings to the CMS. The STOMP consists of two separate components, the
drive vehicle and trailer assembly and the reusable, permanently attached transport container.

The trangport or drive vehicle is acommercidly available trangport vehicle that meets U.S.
Department of Trangportation (DOT) requirements and regulations. This vehicle will be
modified as necessary to meet any unique onSte transportation requirements. The carrier may
be equipped with outriggers to provide added stability. In addition, the carrier will be equipped
with basic emergency response equipment, such asacdlular phone and atwo-way radio for
enhanced communication.

A reusable transport container is mounted on the trangport vehicle to move gloveboxes and other
TRU-contaminated materias from the various buildings to the CMS. The container will be
designed to dign with, and connect to, the SBPC access chamber at the docking level and dso to
the CMS at the materids recelving point. The container will dso be desgned and constructed to
meet al on-gSite trangportation and safety requirements. The congtruction of the transport
container is described below.

The container is a custom-made box that is constructed around a sted frame, insulated, and
covered ingde and out with sheet metd. The unit is equipped with a high-€efficiency particulate
ar (HEPA) filtration system, haon fire suppression, lock-downsitie-downs for load security, an
artight rear door, and alock and seal mechanism to prevent tampering between the origin and
the degtination. In addition, the STOMP container unit is constructed with a reinforced floor and
a subframe that provides attachment points to the trangport vehicle. The unit will be Szed to
accommodate gloveboxes, tanks, or other equipment up to 6 feet wide by 7 feet high and 14 feet
long.

Centralized Modular Structure

The CMSwill housethe initid characterization, the remote/automatic size reduction equipment,
materid handling, waste packaging and assay equipment and al operations and control/support
systems associated with these processes. The structure will include a control room, a
ventilation/filtration area, a TRU materias receipt and temporary staging ares, the size reduction
operations area, awaste packaging and assay area, and atemporary waste-container saging area.

The CMS s a stand-done unit that requires only a minimum of support utilities. Specific
interface requirements are established with the understanding that the CAMM systemis
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independent from all other RFETS operations to the maximum extent possible. All components
of the CM S system are designed for safety, rdiability, and performance.

The CMSwill be located within the PA of RFETS. The gppropriate personnel responsible for
the operation will determine the exact location; however, Ste consderations will include
accessihility to existing roadways and a central location for ready accessto al RFETS buildings.

Two separate locations within the centraized modular mobile structure are utilized as saging
aress. Thefirg location is to Stage gloveboxes and materiads that are in queue for initia
characterization and/or are being prepared for introduction into the size reduction sysem. The
second location is to stage waste containers for final assay and/or transfer to an approved ontSte
storage location.

The CM S gtructure houses the remote/automeatic size reduction equipment, materid handling,
waste packaging and assay equipment and al operations and control/support systems associ ated
with these processes. Thisincludes a control room, a ventilation/filtration area, a TRU-materids
receipt and initid characterization saging area, the size reduction operations area, and awaste

packaging and assay area.

Thisfacility is comprised of modular sections or modules that can be assembled at a designated
RFETS location. Following completion of al sze reduction activities a RFETS, thisfacility
will be decontaminated, disassembled, and transported to another DOE ste within the DOE
complex that has Sze reduction needs. Each section or module is designed and consiructed to
facilitate decontamination and stabilization activities, dlow preparation for shipment and
transportation on federal, state and local roadways, and to support re-assembly on another Ste.

Size Reduction System

The Sze Reduction System is designed to remotely/automatically segment and Size-reduce
TRU-contaminated gloveboxes, equipment, and materials. This operation is controlled and
monitored by personndl in a separate control room that is isolated from the size reduction area.
The use of remote/automated equipment will €iminate personnel exposure to the high hazards
and risks associated with handling contaminated materials. The design of the Size reduction
equipment incorporates sufficient flexibility to accommodate awide range of metalic waste
types, thickness, and configurations.

The Size Reduction System congsts of materia conveyance equipment, various cutting tools,
and remote/robotic manipulators to deploy the cutting tools and to manipulate and handle the
wadte items. The system will o include a monitoring and control system that interfaces
directly to acomputer in the control room. The software architecture will provide both
operationa and adminigrative functions. It will provide autometic control of the conveyors and
manipulaors, but it will dso accept interactive ingructions from an operator in the control room.
Keyboard entry and/or joystick movement will provide the ingructions. The software will
provide automated calibration routines, data acquisition and reduction, reporting and archiving,
and appropriate password protection.
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CMS personnd will perform an initid characterization of the glovebox or other items and load
them onto the materia conveyance device (place in queue) for transport to the Size Reduction
Syslem. This conveyor will sart intheinitid staging area, pass through an airlock door and
terminate ingde of the Sze reduction chamber.

Automated size reduction and piece handling equipment will perform dl the functions associated
with the segmenting of the larger items and the transfer of the waste pieces to the staged,
gpproved waste containers. The computer data acquisition system will provide overdl system
control aswell asindividua piece tracking and will also ensure thet the Szed dimensons are
suitable for packing in the Materid Handling and Assay System.

Material Handling and Assay System

The Materid Handling and Assay System is designed for the remote handling and packaging of
the 9ze-reduced pieces. This operation is controlled and monitored by personnd in a separate
control room that isisolated from the materid handling area. This reduces the exposure of
personnel to the high hazards and risks associated with handling contaminated materials.

The Materid Handling and Assay System congsts of piece handling equipment, remote/robotic
manipulators, and automated packaging and assay equipment. Non-destructive assay equipment
will be used to ensure proper packaging. This equipment will offer both automatic and manud
assay capabilities, as required, to meet operationa needs.

The system will include a monitoring and control system that interfaces to a computer in the
control room. This computer will be shared with the Size Reduction System. The software will
provide both operationa and adminigtrative functions. It will provide automeatic control over the
piece handling equipment, manipulators, and other automated equipment, but it will also accept
interactive ingtructions from an operator in the control room. Keyboard entry and/or joystick
movement will provide the indructions. The software will provide automated cdibration
routines, data acquisition and reduction, reporting and archiving, and appropriate password
protection.

The Size Reduction System will move the cut pieces to the Waste Handling and Assay System,
and deposit them onto a receiving station. Remote/robotic manipulators will then select pieces
and transfer them to an approved waste container, such as a standard waste box (SWB) or a
55-gdlon drum. The automated assay system will track the process and ensure that the
radionuclide content within the waste container is within acceptable limits. The automated
packaging equipment will then close and sedl the waste container.

Oncefull, the waste container will be removed from the system, surveyed for externd smearable
contamination, and transported to the packaged waste temporary staging area. The final assay of
packaged waste will be completed by a Waste Isolation Pilot Plant (WIPP) certified nuclear
assay system and is not part of this project.
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APPLICATION OF THE CAMM SYSTEM AT RFETS

The deployment of the CAMM system will involve the coordination of severd independent
operationa organizations/functions. These organi zations include the deactivation and
decommissioning groups within each RFETS building, the personnd who will handle, move, and
trangport the TRU materids from the buildings to the centralized sze reduction facility, and the
operations staff within the fecility. Other support organizationswill be involved, including
indugtrid safety, fire safety, Ste engineering, criticdity engineering, and representatives from
various regulatory and oversight groups.

Successful operation of the CAMM system and sustained throughput performance to redize
acceleration of schedules will require a coordinated and wel-managed operation. Such an
operation will maintain a continuous supply of TRU gloveboxes, equipment, and materids from
the various on-Ste buildings to the centrdized facility

Figure 1. graphicaly depicts the materia flow sequence associated with the operation of the
CAMM sysem. Additiondly, the following is abrief description of the function and activities
associated with each mgor step in the materiad flow sequence.

Building personnd in each of the RFETS buildings will prepare the building’ s gloveboxes and
other items and move them through the SBPC. Thiswill include any rough cutting and
temporary seding of these itemsto prevent the spread of contamination. They will then move
the items through the SBPC and ddiver them to the STOMP

STOMP personnd will dock the STOMP vehicle at the SBPC loading facility, receive the
contaminated items, and ensure that they are properly secured for transport to the CMS. They
will then transport the items to the CM S and dock at the CM S unloading facility. CMS building
personnel will retrieve the items through an airlock and move them to an initid staging area.

CMS personnd will perform an initid characterization of the glovebox or other components and
load them onto a conveyer for trangport through an access chamber to the Size Reduction
System.

Automated size reduction and packaging equipment will cut the gloveboxes or other components
into smaler sections and transport them through an access chamber to the Materid Handling and
Assay Sysem. Automated equipment will fill the waste containers with the cut pieces, assay the
wadte containers and move them through an access chamber to the find staging area, pending
transfer to an gpproved ongte location.

The containers will then be loaded onto a standard approved vehicle and transported to aRFETS
ondte storage area. Ultimately, the containers will be shipped to WIPP or to alow-level waste

(LLW) disposd site.
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COMPLEX-WIDE APPLICATIONSOF THE CAMM SYSTEM

RFETS isone of thefirst DOE stes scheduled for closure. Experience gained through operation
of the CAMM system at RFETS will be generdly gpplicable to the cleanup of other Stes.
Following closure of the RFETS project, the RFETS system can be decontaminated, dismantled,
and transferred to other stes within the DOE complex that have Size reduction and packaging
needs. Initid design and congtruction of the CAMM system will incorporate modular techniques
such that most of the fabrication for the system can be performed off-dte at the various vendor
locations with final assembly of the components at RFETS. These design and congtruction
techniques will permit disassembly, trangport, re-assembly, and reuse of the system components.
Additiondly, the modularity of the system will alow modifications to the components to meet

the specific needs and requirements of each redeployment site.

CONCLUSIONS

Thereaults of this current study clearly show that there are no technical agpects of design,
procurement, construction, or operation and maintenance that would preclude a successful
deployment of the CAMM system at RFETS. The required technology is reedily available and
requires no further development.

For the SBPC and the STOMP there are no other potentia barriers exist that would prevent the
project from proceeding immediately forward with the conceptua design and procurement of
these items. For the CM S and its associated systems, however, other potential barriers do exit.
These potentia barriers are associated with the uncertainty in the total cost, schedules for the
time-phased ddlivery of materia to the CM S and the ahility to successfully integrate with the
ongoing RFETS projects.

PATH FORWARD

The RFETS CAMM project is proceeding forward with the conceptual design specifications of
the SBPC and the STOMP. The design activities associated with the CM S has been temporarily
placed on hold, pending a thorough evauation of the integration of this portion of the system

with the other projects currently underway & RFETS. This evauation will consst of avaue
engineering study, supported by RFETS SMEs and various off-Ste technical experts and
vendors. It isintended that actua procurement activities will occur as supported by the
individua design efforts for each component.

Specific tasks to be commenced early next fiscd year include:

= |nitiate conceptua design for the STOMP.

= |nitiate conceptua design for the SBPC.

= Complete avaue engineering sudy onthe CMS. Determine the cost benefit and integration
with concurrent size reduction projects to optimally support RFETS closure. Thisandyss
would use a systems engineering gpproach and would focus on the following areas of design
activity:
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Identify criteria and key information from the user requirements document that will be
utilized in the vaue engineering study. Contact gppropriate vendors to obtain
information not received in earlier reponses to the RFI.

Develop a pre-conceptua engineering design for each component of the CM S, based on
the functional user requirements identified to date.

Complete a preiminary cost andyss.

Deveop time-phased materid ddivery from each facility/building.

Determine system capacity and throughput requirements.

Factor in lessons learned from on-going RFETS projects.

Develop adecison tree and refine the project path forward.

Utilize vaue-engineering principasto aid in evauating the cost benefits of the CAMM
system and its potentid for a successful integration with other ongoing RFETS projects.



