
WM ‘03 Conference, February 23-27, 2003, Tucson, AZ 

1

Fig. 1 - Empty spent fuel canister being moved
in FRS pool.
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ABSTRACT

The West Valley Demonstration Project (WVDP) removed the last of its spent nuclear fuel
assemblies from an on-site storage pool last year and is now decontaminating its Fuel Receiving
and Storage (FRS) Facility.  The decontamination project will reduce the long-lived curie
inventory, associated radiological hazards, and the operational costs associated with the
maintenance of this facility.

Workers at the WVDP conducted the first phase of the FRS decontamination project in late 2001
by removing 149 canisters that previously contained spent fuel assemblies from the pool. 
Removal of the canisters from the pool paved the way for nuclear divers to begin removing
canister storage racks and other miscellaneous material from the FRS pool in February 2002. 
This was only the third time in the history of the WVDP that nuclear divers were used to perform
underwater work.

After decontaminating the pool, it will be drained
slowly until all of the water is removed.  The water
will be processed through an ion exchanger to
remove radioactive contaminants as it is being
drained, and a fixative will be applied to the walls
above the water surface to secure residual
contamination.

PROJECT BACKGROUND AND HISTORY

In 1965, Nuclear Fuel Services (NFS), with
authorization from the Atomic Energy
Commission (AEC), began receiving spent nuclear
fuel at West Valley.  The NFS facility was the first
and only private plant in the United States to
reprocess spent nuclear fuel.  NFS operated the
facility as a reprocessing plant from 1966 to 1972. 
From 1972 to 1976, NFS suspended reprocessing
operations to upgrade the facility, to increase
capacity, and to meet new regulatory
requirements.  Difficulties were encountered
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during this process and in 1977, NFS elected to transfer management of the facility to the New
York State Energy Research and Development Authority (NYSERDA).

In 1980, the United State Congress passed the West Valley Demonstration Project (WVDP) Act. 
The Act, among other things, directed the DOE to solidify the high-level radioactive waste and to
decontaminate and decommission (D&D) the tanks and facilities at the WVDP.  At this time,
hundreds of non-reprocessed spent nuclear fuel assemblies remained in storage in the FRS storage
pool.  DOE selected West Valley Nuclear Services Company (WVNSCO) as the prime contractor
to perform the WVDP cleanup scope of work.

During the early 1980s, campaigns were conducted to ship spent fuel assemblies back to their
point of origin.  When the shipping campaign was halted, 125 spent nuclear fuel assemblies
remained in storage in the FRS.  This required keeping a sufficient number of spent nuclear fuel
storage canisters (referred to as “canisters” in the remainder of this report) and their associated
storage racks for safe spent nuclear fuel storage.  In the mid 1980s, a project was conducted to
remove the majority of the empty canisters and their associated storage racks.  After the
completion of this project, 149 canisters and 11 rows of storage racks were left in the storage
pool.

A major milestone was completed in the early spring of 2001.  This milestone was to transfer all
of the remaining 125 spent nuclear fuel assemblies into two shipping casks for eventual shipment
to the Idaho National Engineering and Environmental Laboratory (INEEL).

DECONTAMINATION PLANNING AND EXECUTION

With no further need to maintain safe storage of spent nuclear fuel in the storage pool,
decontamination activities began in the FRS.  The first major activity was to remove the remaining
empty canisters to permit future dismantling and removal of the storage racks in the spent fuel
storage pool.

All of the canisters were made of an aluminum alloy.  Of the 149 canisters, 100 were 12'1" in
length and the remaining 49 were 16'1" in length.  All other dimensions of the canisters were the
same (e.g., diameter), except for the Thoria Rod Canister (TZ1), which had a square body. 
Although long and awkward to handle, the majority of the canisters were relatively light.  The
12'1" canisters weighed 125 pounds; the 16'1" canisters weighed approximately 150 pounds, with
the exception of the two load test canisters that weighed approximately 2,400 pounds each.

Prior to beginning the actual process of packaging canisters for disposal, various pre-job activities
described below were completed to prepare for execution of the project. Early in the planning
phase, the D&D Engineering Manager formed an FRS team that used personnel from departments
affected by the project or had knowledge useful to the project.  Departments represented in the
team included:
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• FRS Engineering
• D&D Operations
• Radiation Protection (RP)
• Main Plant Operations (MPO)
• Waste Characterization Services (WCS)
• Environmental Affairs (EA)
• Quality Assurance (QA)
• Industrial Hygiene and Safety (IH&S)
• Safety Analysis and Integration (SA&I)
• DOE/WVDP provided oversight throughout the process

Canister Sampling

Planning for canister removal began in June 2001.  The first action was to determine what samples
were needed to obtain characterization and classification (i.e., Class A, B, C, or greater than class
C [GTCC]) information that would assist in determining which disposal facility could accept the
waste.  After determining the samples required, D&D Operations personnel obtained the canister
coupon samples.

Life-Cycle Cost Analysis

In September 2001, a life-cycle cost analysis was conducted to determine whether or not the
canisters should be size reduced or left whole prior to packaging.  The results of the analysis
indicate that by not size reducing:

• A savings of approximately 20 percent would be realized.
• The project would take approximately one third to one half the amount of time to

complete.
• The project would be much less labor intensive, and with the savings in time to complete

the project, radiation doses would be kept As Low As Reasonably Achievable (ALARA)
with a minimal potential for personnel injury.

Equipment, Material, and Tools

After deciding not to size reduce the canisters, the WVDP determined the number and size of
shipping containers needed to hold the canisters.  The breakdown of the shipping containers is as
follows:

• Six containers @ 7' (W) X 7' (H) X 12'6" (L)
• Four containers @ 7' (W) X 7' (H) X 16'6" (L)
• One container @ 5'6" (W) X 2' (H) X 16'6" (L)
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Fig. 2 - Empty fuel canisters in storage container.

Fig. 3 - Nuclear diver in former spent fuel pool.

The WVDP had to design and fabricate special
tools to lift the canisters out of the pool in the
vertical position, go to the horizontal position,
place the canisters into shipping containers,
and disengage from the canisters remotely. 
Two different styles of hooks for use on the
FRS cranes were designed by FRS
Engineering based on input from D&D
Operations personnel.  Four tools (two were
spares) were fabricated by the WVDP
Maintenance Department.

One hook attached to a 19' extension and the
FRS south five-ton crane was designed to
latch onto the canisters’ lift ring eye and lift the canisters out of the pool in the vertical position. 
The other hook, attached to an 11' extension and the north FRS five-ton crane, was designed to
latch onto the spacer at the bottom of the canisters to raise the bottoms and get the canisters in
the horizontal position.

To stabilize the canisters when placed into shipping containers, FRS Engineering designed and the
WVDP Maintenance Department constructed, wood cribbing that secured the canisters in place. 
The WVDP also fabricated a mock-up shipping container made of two sheets of plywood that
were framed on end to simulate the actual length and height of a shipping container.  This was to
ensure that the lifting devices could be disengaged remotely from the top of the shipping
container, as the D&D Operators would not be permitted to enter the shipping container to
disengage the devices.  During mock-up operations, operators determined that modifications were
required on some of the tooling that was used. WVDP Maintenance made the modifications and
subsequent testing proved to be successful with the modified tools.

Removal of Storage Racks

After the completion of the
project to remove spent fuel
storage canisters from the Fuel
Storage Pool (FSP), the path
was clear to begin activities for
the next phase of the project to
remove the remaining fuel
storage racks from the FSP. 
Detailed planning was again
required for this project due to
the unique operations
involving
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underwater divers for size reducing the rack components.  Diving operations started on
February 25, 2002, and the last basket containing size-reduced rack components was removed
from the pool on March 14, 2002.  The purpose for removing the fuel storage racks was to
continue with near-term plans of draining and decontaminating the FSP and Cask Unloading Pool
(CUP).

The WVDP subcontracted an outside professional diving company to perform underwater size
reduction of the racks by dismantling them into individual components.  The divers placed the
rack components into baskets that, when full, were transported from the west end of the FSP to
the weir located at the east end of the FSP.  From this point, the baskets were lifted out of the
FSP with a five-ton crane, then placed into storage containers staged in the rail area of the FRS.  

Prior to beginning actual size reduction and packaging operations, various pre-job activities were
completed to prepare for execution of the project.  The following preparatory tasks were
completed:

• Obtained rack coupons for characterization and classification of the waste.  WVDP waste
management staff ensured that the waste and packaging were in compliance with the
Nevada Test Site (NTS) waste acceptance criteria.

• Determined the volume of waste that would be generated, and the quantity and dimensions
of storage containers that would be needed.  Three storage containers would be required;
two storage containers were 297 cubic feet (ft3) each, and the third was 247 ft3, for a total
volume of 841 ft3.

• Negotiated terms and scope of work for the subcontract with the diving company. 

• Performed a Readiness Evaluation by an independent WVNSCO review team to verify
that all preparations necessary to fully support safe diver activities were completed.  In
addition, a surveillance was performed by members of the DOE Ohio Field Office and
DOE-Ohio/WVDP to review the adequacy of the WVNSCO Readiness Assessment
Checklist for removal of the racks and other equipment from the FSP and CUP.

• Power washed the horizontal surfaces of the racks with a high-pressure water system. 
This was completed to remove sediment that had settled onto the racks over the years. 

• The diving company performed a dress rehearsal with WVDP personnel in a separate
facility.  This was to demonstrate the technique for donning and doffing their diving suits
to reduce potential contamination.  Questions were asked and discussions held to ensure a
clear understanding of everyone’s roles and responsibilities.

• Removed the canister grapple from the cannister bridge.  This was done to provide a
platform for an electric chain fall to facilitate basket movements in the FSP.
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• Installed an I-beam on the canister bridge (in place of the canister crane, as mentioned
above) and an I-beam on the service bridge.  Electric chain falls were placed on the         I-
beams to rig to and move the baskets east and west in the FSP.

• Fabricated cribbing for the storage containers.  The WVDP Maintenance Department pre-
cut 3/4" sheets of plywood to line the bottoms of the three storage containers. Since the
rack components would be inside metal baskets (fabricated and supplied by the diving
company), it was decided that cribbing would not be necessary for the sides of the storage
containers.

• Completed remaining activities that included:

• FSP rack removal.
• Clearwell Bucket (CWB) removal (steps performed after rack removal).
• CWB table removal.
• Fuel pool gate removal.
• Component decontamination (if components were >100 mr/hr).
• Waste disposition.

NOTE:  The Clearwell Bucket, Clearwell Bucket Table, and Fuel Pool Gate removal was
performed after rack removal.  The Clearwell bucket was used to decontaminate spent fuel casks;
the gate separated the Fuel Storage Pool from the adjoining Cask Unloading Pool. 

• Assisted the diving subcontractor in staging diving supplies and equipment including:

• Air compressor for divers’ breathing air and operation of pneumatic tools.
• Platform and ladder for divers’ entries into and exits from the FSP. 
• Baskets for rack components delivered to the WVDP site. 

At the completion of all pre-job activities and when the diving subcontractor was prepared to
begin diving operations, another full diver suit donning and doffing rehearsal was conducted. The
first dive to begin size reduction of the racks was conducted on February 25, 2002.  All activities
were performed safely and successfully.  Initially, as with most unique projects, size reduction of
the racks was slower than anticipated.  As experience was gained, the rate of overall operations
progressed to the level originally expected.

After each day with divers in the FSP, the pool water became increasingly cloudy due to the
disturbance of many years of sediment that had accumulated on the pool floor.  This had very
little effect on the divers since they commonly work in this type of environmental condition. 
However, rigging tasks became more difficult due to the fact that the rigging was transferred from
the Service Bridge to a five-ton crane at approximately 12' below the water’s surface.  The
WVDP changed the method of transferring the rigging for the full baskets, permitting the divers
to travel to the east end of the FSP and manually transfer the rigging from the Service Bridge to
the five-ton crane.
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The general process for removing the baskets from the FSP consisted of the following steps:

• After the divers filled a basket with size-reduced rack components, the basket was
rigged to the electric chain fall mounted on the Service Bridge.

• The basket was raised off the floor of the FSP and moved from the west end of the
FSP to the east end, next to the weir.

• By rigging with both five-ton cranes, the baskets could be moved over the CUP
and tilted, end to end, by lowering one crane hook and raising the other.  This
action permitted the water to drain out from the I-beam webbing.  The basket was
then lowered back onto the weir, re-rigged to a single five-ton crane, then moved
and lowered into the storage container staged in the rail area of the FRS.

• Each of the three storage containers was prepared, loaded, and sealed as follows:

" The bottom (inside) of the storage container was completely covered with 3/4"
plywood.

" Five pounds of water-absorbent material was spread over the plywood.
" The sides of the storage container were covered with Herculite™ to prevent

exterior contamination spread.
" The first full basket for the storage container was lowered into the container.
" A minimum of five pounds of water-absorbent material was spread over the rack

components.
" The second full basket was placed on top of the first basket.
" A minimum of five pounds of water absorbent material was spread over the second

basket of rack components.
" The Herculite™ covering the sides of the storage container was folded over the

top basket.
" The lid was lowered, then bolted down on the storage container.
" The storage container was rigged and lifted to obtain the weight of the container

and to permit access to all sides for contamination and radiation surveys.

Subsequent to the removal of the storage racks, the divers size reduced the additional equipment
noted previously.  Although the upfront planning (including sampling and FRS Team members)
was the same for this phase of work, the method used to size reduce this additional equipment
located in the CUP section of the FRS was entirely different than that used for the size reduction
of full storage racks.  The racks were disassembled by removing fastener hardware through the
use of air-operated tools such as impact wrenches and saws.  The additional material (which
included the CWB, CWB Table, and Fuel Pool Gate) were size reduced by thermally cutting them
into smaller pieces.  The pieces then could be containerized into storage containers similar to
those used for the racks.
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Fig. 4 - Clearwell Bucket being removed from
Fuel Storage Pool.

The diving subcontractor used oxygen-fed rods to size reduce the CWB, CWB table and Fuel
Pool Gate, along with a ventilation system to capture the smoke, fumes, and potential airborne
contamination that resulted from this thermal cutting process. 

Each component was cut into pieces before being
loaded in the storage boxes to keep the components
securely fastened in each box.  The CWB was cut
into a total of 14 pieces, the CWB table into six
pieces, and the fuel pool gate into four pieces.

All diving work was completed within a six-week
period and the overall size reduction effort was
complete within two and one half months.  Dose
rates were all below 100 mr/hr on each of the
storage boxes.

CONCLUSION

The initial phase of the FRS decontamination
project, which began in 2001, was completed in
April 2002 with the removal of 149 empty fuel
canisters, fuel storage racks, and miscellaneous
material from the former Fuel Pool and adjoining
Cask Unloading Pool.

The WVDP completed the removal of the empty
canisters, while nuclear divers were used to cut up
the canister storage racks and remove other
miscellaneous material from the FRS pool.  The work was completed successfully due to effective
prejob briefings and communication, fabrication and use of mock-ups to practice work in a
nonradioactive setting, and upfront worker involvement in all phases of operations.

The material from the FRS decontamination project was packaged into a total of 19 containers,
filled with water-absorbent material, and shipped to the Nevada Test Site.  The next phase of FRS
decontamination work will involve the removal of any remaining materials or equipment and
completing draining of the remaining water in the pool, which will be treated through an ion
exchange system.  A fixative will be applied to the walls and floor of the pool to keep any
radiological contamination in place.  The WVDP is scheduled to complete the decontamination
project in 2003.


