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LIST OF TERMS
CSB Canister Storage Building
DOE U.S. Department of Energy
HLW high-level waste
HSF Hanford Shipping Facility
IHLW immobilized high-level waste
LSTS locally shielded transfer system
MCO multi-canister overpack
MGR monitored geologic repository
MHM MCO handling machine
SNF spent nuclear fuel
WTP Waste Treatment Plant
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C1.0 PROBLEM STATEMENT

Provide a technically feasible and cost-effective material handling concept within the Hanford
Shipping Facility (HSF) required for shipping and receiving of canisters containing immobilized
high-level waste (IHLW) and spent nuclear fuel (SNF). The material handling concepts include
those necessary for the following activities: '

» Shipping and receiving bays for the onsite road transportation casks and the monitored
geologic repository (MGR) rail transportation cask

o Cask handling

o Canister handling

¢ Canister inspection

e Transfer of IHLW canisters to and from storage as applicable
¢ Onsite transportation casks unloading

¢ MGR transportation cask loading

o Lag storage of canisters within HSF

e Decontamination and overpacking of canisters.

C2.0 DECISION ANALYSIS SUMMARY

Several material handling alternatives are evaluated in this appendix:
¢ Receiving and shipping

-~ One bay for shipping and receiving
~ Two bays; one for shipping and one for receiving
~ Receipt of canisters via a transfer passage

o Canister handling

~ In-cell canister handling
~ Locally shielded canister handling

e (ask handling

~ One crane for operations of both MGR and onsite transportation casks
~ Two cranes; onc for MGR cask operations and one for onsite cask operations
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&

Canister decontamination and overpacking
— Obtain a watver from MGR
— Use decontamination and overpacking capabilities at other Hanford facilities

— Store noncompliant canisters at the Canister Storage Building (CSB) for
end-of-mission disposition

— Provide decontamination and overpacking capabilities in the HSF. .

The preferred alternatives for receiving and shipping and for cask handling were driven by the
HSF siting and the throughput requirements of two IHLW canisters per day. Based on the time
and motion study (Attachment C1), the preferred facility configuration is as follows:

One bay for receipt of canisters in onsite truck casks

Two bays for export of canisters in MGR rail casks (two rail casks in process with one
MGR cask loading station)

One crane for onsite cask operations
One crane dedicated to MGR cask operations

Depending on HSF siting, incorporation of a transfer passage will increase capital costs
(onsite cask bay and crane still required) with no improvement in throughput, but will
decrease operating costs and increase operability, availability, and safety.

In-cell canister handling was the preferred altemative in every category of the criteria evaluation
and is the preferred canister handling alternative.

The canister decontamination and overpacking evaluation shows that providing these capabilities
within the HSF is not required because there is an anticipated low incident rate of noncompliant
canisters and because of the available alternatives to disposition noncompliant canisters.

C3.0 CONSTRAINTS, ASSUMPTIONS, AND RISKS

This section identifies the constraints and assumptions used in the evaluation and any associated
uncertainty or risk. The following are constraints and assumptions used in this evaluation:

The HSF will receive one design of MGR rail cask with baskets/internals as required to
accept the various canisters produced at Hanford (IHLW, multi-canister overpack
[MCO], and U.S. Department of Energy [DOE] standard canister). There are multiple
designs of rail casks produced by multiple commercial companies for transport of
radioactive materials to the MGR. This study assumes that operations of the MGR casks
are similar, ' ’
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o The MGR rail casks will be provided by the MGR according to a schedule that supports
HSF throughput and planned canister export rates. This study assumes that the MGR
casks are provided at 100% availability and also assesses potential impacts to the HSF if
cask availability is 50%. The availability of MGR casks is important in establishing the
HSF parameters including the required availability and operational times of the handling
equipment. If MGR casks are not received at 100% availability, the ability of the HSF to
receive canisters can be impacted when staging capacity is exceeded or can impact the
efficiency of operations because of the additional handling operations required for
placement into and retrieval from storage. At reduced MGR cask availability, peak
material handling throughput rates would have to increase to maintain the average
throughput requirement and additional material handling lines (e.g., cask bays, cranes)
may be required.

¢ The MGR cask without impact limiters will maintain containment afier a drop from 6 feet
onto the floor of all MGR cask handling areas. This assumption is important to
establishing confinement areas during handling of the loaded cask.

¢ The material handling alternatives shall comply with all relevant reqmrements in Hanford
Shipping Facility System Specification (RPP-20270).

e The HSF throughput shall be based on a just-in-time philosophy that will receive IHLW
canisters at the Waste Treatment Plant (WTP) production rate for immediate shipment to
the MGR. WTP has a canister storage area for 45 IHLW canisters and the WTP nominal
production rate is 480 canisters per year.

e The HSF shall be designed to receive two IHLW canisters per day to prevent impact to
WTP operations.

e The staging area shall be designed based on the 2 IHLW canisters per day receipt rate,
the projected HSF availability, the assumed MGR cask ava:lablhty, and the WTP
production rate.

¢ Canisters will be processed through the HSF in campaigns according to canister type.
Change out of canister grapples and onsite cask interface equipment will be required
because of the different lift features of each canister type ((HLW, MCO, DOE standard
canister) and the different onsite transportation casks for each canister type. Processing
the canisters in campaigns limits the negative impact to the HSF total operating
efficiency.

¢ The MGR basket/internals are assumed to be keyed or fixed relative to the cask body,
providing a known and repeatable interface location for loading canisters into the MGR
cask.

¢ The staging area shall include staging for IHLW, MCO, and DOE standard canisters.

e 9,400 IHLW canisters, 418 MCOs, and 71 DOE standard canisters are to be processed
through the HSF.
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o The allowable shipment rates of canisters from the Hanford Site to the MGR are
655 THLW canisters per year concurrent with either 78 MCOs or 36 DOE standard
canisters. Based on this and the driving receipt rate from the Hanford facilities, MGR
shipment constraints are not impacted because the MGR can accept at a greater average
rate than the HSF can process (i.e., 480 IHLW canisters per year maximum will be
available for HSF processing).

¢ Receipt rate of SNF canisters is 78 MCOs per year or 36 DOE standard canisters per
year. Based on the small percentage of these canisters, the assumption is that they will be
‘worked in’ to the overall shipping operations or will be accommodated by additional
operating shifts. The flexibility to campaign these canister types has clear benefits,
especially as the requirement is that the facility is ‘just-in-time’ and only staging (no
storage) provisions are required for SNF canisters.

e Material handling concepts, when integrated into the facility design, must be feasible
with respect to the preferred storage and siting options. Concepts cannot be developed in
isolation to the other facility functions and facility siting constraints. The preferred
option for storage is the open rack vault with in-cell canister handling operations; canister
handling within the HSF must be compatible with the planned canister handling methods
in the storage facility.

e The design shall allow for expansion for long-term storage of a total of 4,000 IHLW
canisters without negatively affecting the ability of the HSF to receive, store, and ship
canisters.

e The HSF is designed for a 40-year operational life.

C4.0 ALTERNATIVES CONSIDERED

This section describes the alternatives for the material handling functions. The four primary
material handling functions are receiving and shipping, canister handling, cask handling, and
canister decontamination and overpacking. The alternatives and the corresponding material
handling considerations are defined in the following sections.

C4.1 RECEIVING AND SHIPPING

The facility configuration alternatives considered for shipping and receiving at the HSF are as
follows:

¢ A single bay that is used for import of canisters in the onsite transportation casks and for
export of canisters in the MGR cask.

e Two bays with one dedicated for receipt of canisters in onsite transportation casks and
one dedicated for the export of canisters in the MGR cask.

o Receipt of IHLW canisters via a transfer passage from the WTP high-level waste (HLW)
vitrification building and a bay for export of canisters in the MGR cask. MCOs and DOE
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standard canisters would be imported in either a bay dedicated for receipt of onsite
transportation casks or in the MGR cask bay.

s Receipt of MCOs and DOE standard canisters via a transfer passage from the CSB and a
bay for export of canisters in the MGR cask. IHLW canisters would be imported in
either a bay dedicated for receipt of the IHILW onsite transportation cask or in the MGR
cask bay.

Receiving and shipping alternatives must be evaluated with consideration of facility throughput
requirements and the proposed HSF sites.

C4.2 CANISTER HANDLING

The two basic alternatives for handling the canisters within the HSF are (1) bare canister
handling within a shielded cell using an overhead crane (in-cell handling as is used at the WTP
for all canister handling operations) or (2) within transfer equipment that provides local shielding
(locally shielded handling as is used in the CSB via the MCO handling machine [MHM] and at
Savannah River Plant through the shielded canister transporter). '

Canister handling altematives must be evaluated with consideration of facility throughput
requirements and the other functions that must be performed within the HSF including the
following:

e Inspection of canisters :

s Transfer of IHLW canisters to and from storage
e Unloading of onsite transportation casks

e Loading of the MGR cask

e Staging of canisters.

C4.3 CASK HANDLING

The casks are designed to be loaded and unloaded vertically and are designed to be handled by
overhead crane. The alternatives considered for cask handling are limited to the number of
overhead cranes as follows: '

¢ One common crane for MGR and onsite casks
e Two cranes, one for MGR cask handling and one for handling of onsite casks.

Cask handling alternatives must be evaluated with consideration of facility throughput
requirements and the other functions that must be performed within the HSF including the
following:

Receiving and shipping

Unloading of onsite transportation casks
Loading of the MGR cask

Canister handling.
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C4.4 CANISTER DECONTAMINATION AND OVERPACKING

Canisters that exceed the MGR acceptance criteria for surface contamination may require
decontamination or overpacking. Canisters that do not meet MGR dimensional or containment
acceptance requirements may require overpacking. The following alternatives are evaluated with
consideration of the probability of having a canister that does not meet MGR acceptance criteria:

¢ Obtain a waiver from MGR for out-of-specification canisters
¢ Use decontamination and overpacking capabilities at other Hanford Site facilities

» Store out-of-specification canisters at CSB for disposition at the end of the shipping
campaign

» Provide decontamination and overpacking capabilities at the HSF.

C5.0 EVALUATION CRITERIA

As identified in Section C4.0, the alternatives must be evaluated in conjunction with facility
throughput requirements, other HSF functions, and proposed facility siting, as applicable.
Viable alternatives are then evaluated against the criteria in Table C.1, as appropriate.

Table C.1. Summary of Handling Equipment Evaluation Criteria

Evaluation Criteria Description

Operability Qualitative measure of inherent complexity determined by
the following factors:

« Physical complexity
»  Operator interfaces
¢ Placement repeatability

Availability Qualitative measure of the following:
« Maintainability
+ Reliability

o Inspectability

Safety , Assessment of the following factors:
« Radiological protection
« Industrial safety

o ALARA
Capital cost Qualitative comparison of the capital cost for each option
Operating cost Qualitative comparison of the O&M costs for each option

ALARA = as low as reasonably achievable.
O&M = operations and maintenance.
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The following criteria were determined to be non-differentiating for handling equipment:

Decontamination and decommxsswmng
Technical maturity

Expandability

Environmental considerations
' Constructability.

e & & ¢ o

C6.0 ANALYSIS OF ALTERNATIVES

This section provides an evaluation of the alternatives, including the rationale for selection of the
preferred alternative. Facility throughput is a driving factor in the evaluation of the alternatives.
Time and motion studies conducted through the use of an operations research model that support
the material handling evaluations are presented in Attachment C1.

C6.1 RECEIVING AND SHIPPING

The applicability of alternatives are first evaluated considering required facility throughput, the
proposed sites for the HSF, and compatibility with other HSF functions and then as applicable
are evaluated against the evaluation criteria identified in Section C5.0.

C6.1.1 Hanford Shipping Facility Throughput Considerations

The time and motion study provided in Attachment C1 indicates that the facility throughput is
limited by the MGR cask operational times. The assumed operational time to operate the MGR
cask is 24 hours and includes the followmg operations:

Receipt of radiological and physical inspection

Removal and installation of personnel barrier (thermal shlcld)
Removal and installation of impact limiters

Removal and installation of tiedowns

Uprighting and removal of cask from rail car

Placement of cask on rail car and rotating to horizontal position
Removal and installation of cask lid bolts and lid

Performance of assembly verification leak test

Radiological and physical inspection of cask and rail car. -

& & @ € & & ¢ ¢ ¢

The time and motion study projects a facility throughput of 1.1 canisters per day with

1 dedicated MGR cask bay, 1 dedicated import bay, and operating 8 hours per day and 5 days per
week. Sensitivity analyses on the time and motion study show that the facility throughput would
increase to 1.9 canisters per day with 2 MGR casks in process. The implications of the MGR
cask operations being the limiting factor regarding facility throughput are the following:
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o A single bay for receiving and shipping will not provide adequate facility throughput

o Although receiving canisters through a transfer passage would require less operational
hours, facility throughput is not affected by incorporation of a transfer tunnel instead of
onsite truck cask transportation

e A dedicated MGR cask bay with two MGR casks in process is required
o A dedicated bay for receipt of canisters through onsite truck casks is required.
C6.1.2 Hanford Shipping Facility Siting Considerations

The two alternatives considered for receipt of canisters at the HSF are through a transfer passage
or with onsite truck transportation casks. The applicability of receiving canisters through a
transfer passage is dependent upon the selected site of the HSF. All canisters will be shipped
from the HSF in the MGR rail cask,

If the HSF is sited in close proximity to the WTP HLW vitrification facility, [HLW canisters
from WTP could be received through a transfer passage, but MCOs, DOE standard canisters, and
THLW canisters from CSB would be received in onsite transportation casks. The WTP HLW
vitrification facility has a truck bay for JIHLW canister export, but because of weight limitations,
canister dose rates, and safeguards and security issues, this bay is not adequate for import of the
SNF canisters and their associated onsite transportation casks. A dedicated truck bay in the HSF
would be required to receive the MCOs and DOE standard canisters.

If the HSF is sited in close proximity to the CSB, IHLW canisters from WTP would be received
via onsite transportation casks but MCOs, DOE standard canisters, and [HLW canisters from
CSB could be received through a transfer passage. The canister import bay and the MHM will
be retrofitted for receipt of THLW canisters, and therefore could be used for receipt of all IHLW
canisters. However, because of the complexity of operations, availability of the MHM, and
differences in planned operational timeframes for the HSF and CSB, a dedicated IHLW canister
import bay at the HSF is the recommended configuration.

C6.4.3 Alternative Evaluation

The following are the viable altematives for receiving and shipping of canisters. These
non-competing altematives are dependent upon the siting of the HSF and are not evaluated
against each other, but a discussion of the addition of a transfer tunnel with regards to the
evaluation criteria in Section C5.0 is provided.

o Alternative 1
— A dedicated truck bay for receipt of canisters via onsite transportation cask
— Two dedicated rail bays for shipping of canisters via MGR transportation cask
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¢ Alternative 2a

~ A dedicated truck bay for receipt of IHLW canisters from WTP via onsite
transportation cask

— Two dedicated rail bays for shipping of canisters via MGR transportation cask
~ A canister transfer passage from the CSB to the HSF
o Alternative 2b

— A dedicated truck bay for receipt of MCOs, DOE standard canisters, and IHLW
canisters from CSB via onsite transportation cask

— Two dedicated rail bays for shipping of canisters via MGR transportation cask
— A canister transfer passage from the WTP HLW vitrification facility to the HSF.,

€6.1.3.1 Operability

Receipt of canisters via a transfer passage requires significantly fewer operations than receipt in
onsite transportation packaging. The transfer passage is of low physical complexity, provides a
defined position for the canister at each end of the transfer passage, and requires few operator
interfaces. Incorporation of a transfer passage would provide increased operability and
flexibility of canister receipt operations. ' '

C6.1.3.2 Availability

The transfer passage requires fewer mechanical handling components than is required for receipt
by onsite cask. With the operating environment and access for inspection and maintenance
essentially equivalent, availability of canister receipt by the transfer passage is greater than that
by onsite transportation cask.

C6.1.3.3 Safety
Use of a transfer passage eliminates the potential safety issues associated with vehicle traffic,
onsite cask transportation accidents, and cask handling operations,

C6.1.3.4 Capital Cost

The addition of a canister transfer passage will increase the capital cost of the HSF, If the HSF is
sited at CSB, capital costs may be partially offset by the cost savings in eliminating the need for
an onsite transportation system for DOE standard canisters.

€6.1.3.5 Operating Cost

Canister receipt via the transfer passage will have significantly less operating costs than by onsite
transportation cask because of reduced maintenance costs (fewer mechanical handling systems)
and reduction in required operating staff. A transfer passage at the WTP HLW vitrification
building will require no additional personne}, because all IHLW canister handling will be by
remote cell crane. At the CSB, the number of personnel required to move canisters from CSB
storage to the HSF will be limited to those required to operate the MHM.
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C6.2 CANISTER HANDLING

The alternatives for canister handling are evaluated in the following sections against criteria
provided in Section C5.0.

C6.2.1 Operability

The canister handling system will have to accommodate each of the three types of canisters.
Each of the canister types requires a different grapple and different onsite transportation cask.
Also, the canister handling system must be capable of loading the canisters into the MGR cask in
multiple canister position arrays depending on the type of canister.

The in-cell canister handling alternative provides better operability and is therefore the preferred
opcrablhty alternative. The operations and eqmpmcm required for each altermative are described
in the following subsections.

C6.2.1.1 In-Cell Canister Handling Alternative

The in-cell canister handling alternative remotely handles bare canisters within a shielded cell.
The mechanical handling operations for receipt of a canister are briefly described below
(operations for MCOs would be slightly different because of onsite cask lid design and mtegrnl
MCO shield plug):

e Onsite cask is removed from trailer and placed onto a bogie in a shielded transfer tunnel
by overhead crane and cask lift fixture

e Cask lid bolts are removed using jib crane and long-handled tools

e Hatch cover is closed

¢ Cask is translated to lid removal station with bogie

e (Cask lid is remotely engaged, removed, and retained with remote tool
e Cask is translated into load-in/load-out cell with bogie

o In-cell shielded hatch cover is opened

e Canister is removed from onsite cask for transfer to MGR cask, staging, or storage with
remotely operated in-cell crane with canister grapple

¢ Operations are reversed for export of empty cask.

The mechanical handling operations for export of canisters in the MGR cask are briefly
described below:

e MGR cask is removed from railcar and placed onto a bogie in a shielded transfer tunnel
with overhead crane and cask lift fixture

e MGR cask lid bolts are removed using jib crane and long handled tools
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e Hatch cover is closed

e MGR cask is translated to lid removal station with bogie -

» MGR cask lid is remotely engaged, removed, and retained with remote tool
¢ MGR cask is translated into load-in/load-out cell with bogie

o In-cell shielded hatch cover is opened

B STy

s Canister is placed into one of the MGR cask basket array positions with remotely
operated in-cell crane with canister grapple

¢ Operations are reversed for export of loaded MGR cask.

Visual inspection with camera and staging of the canisters is provided for in the shielded cell.
The cell is equipped with shield windows and manual slave manipulators that can be used for
canister inspections and canister grapple change out. Grapple change-out could also be
performed in the in-cell crane maintenance area. If required, a canister swab station could be
installed in the shielded cell.

The cask bogie must accommodate the three types of onsite casks. Simple adapters may be
needed to provide consistent location of the cask centerline.

This alternative requires relatively simple mechanical handling equipment, canister handling
operations, and canister staging operations. This alternative requires fewer operations and less
time per canister for canister handling operations.

C6.2.1.2 Locally Shielded Canister Handling Alternative

This alternative provides handling of the canister within a locally shielded transfer enclosure.
The MHM and shiclded canister transporter are examples of locally shielded canister handling
systems for single-canister handling. A shielded enclosure is also required for removal and
installation of the MGR cask 1id and shielded interface that provides access ports to each canister
position within the MGR cask. Canister staging would consist of storage tubes below a shielded
operating floor with individual floor shield plugs.

The mechanical handling operations for receipt of IHLW or DOE standard canisters are briefly
described below (operations for MCOs would be slightly different due to onsite cask lid design
and integral MCO shield plug):

o Onsite cask is removed from trailer and placed in a pit via overhead crane and cask lift
fixture

e Cask lid bolts are removed using jib crane and long-handled tools

e Locally shielded transfer system (LSTS) is positioned over the onsite césk within the pit
using crane (overhead, gantry, or mobile)
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Cask lid is remotely engaged, removed, and retained within the LSTS lid/plug shield
using LSTS lid/plug hoist and grapple

LSTS is indexed to align canister shield with canister in onsite cask while maintaining
shielding from the canister

LSTS bottom shielded hatch is opened

Canister is removed from onsite cask into canister shield using LSTS hoist with canister
grapple

LSTS bottom shielded hatch is closed

LSTS is indexed to align cask lid with onsite cask while maintaining shielding from the
canister

Cask lid is placed on to cask using LSTS lid/phig hoist and grapple

LSTS with canister is moved to interface with either MGR cask, staging, or storage

The mechanical handling operations for export of canisters in the MGR cask are briefly
described below:

L

MGR cask is removed from railcar and placed in a pit using overhead crane and cask lift
fixture

MGR cask lid bolts are removed using jib crane and long-handled tools

Lid/basket interface shielded enclosure is placed over MGR cask using overhead crane
and lift fixture

MGR cask lid is engaged, removed, and retained in lid/basket interface shielded
enclosure using integral hoist and grapple

Lid/basket interface shielded enclosure is indexed to align the multi-port shielded
interface with the MGR cask while maintaining shielding from the canisters in the MGR
cask

Multi-port shielded interface is positioned on MGR cask using integral hoist and grapple
Lid/basket interface shielded enclosure is removed using overhead crane and [ift fixture

LSTS is placed onto multi-port shielded interface over the desired canister position using
crane ‘

Access port plug is remotely engaged, removed, and retained within the LSTS lid/plug
shield using LSTS lid/plug hoist and grapple '
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o LSTS is indexed to align canister shield with canister position in MGR cask while
maintaining shielding from the canisters in the MGR cask

e LSTS bottom hatch is opened
» Canister is placed into MGR cask using LSTS hoist with canister grapple
s LSTS bottom hatch is closed

e LSTS is indexed to align access port plug with canister position while maintaining
shielding from the canisters in the MGR cask

s Access port plug is placed using LSTS lid/plug hoist and grapple
e Operations are reversed for export of loaded MGR cask.

The mechanical handling operations for staging of canisters are briefly described below
(operations for transfer to storage would be similar):

e LSTS is placed on a staging cell via crane (overhead, gantry, or mobile)

s Floor plug is remotely engaged, removed, and retained within the LSTS lid/plug shield
using LSTS lid/plug hoist and grapple

o LSTS is indexed to align canister shield with staging cell while maintaining shielding
from the canister

¢ LSTS bottom hatch is opened
e Canister is placed into canister staging cell using LSTS hoist with canister grapple
» LSTS bottom hatch is closed

e LSTS is indexed to align cask lid with onsite cask while mamtammg shxeldmg from the
canister

s Floor plug is placed in position via LSTS lid/plug hoist aﬁd grapple
e Operations are reversed for removing a canister from staging.

This alternative requires multiple and complex mechanical handling systems and operations with
many operator interfaces. Several multi-port shielded interface assemblies would be required to

accommodate the different canister loading configurations in the MGR cask. Adapters would be
required for positioning the different onsite casks in the pit.

Grapple change-out could be performed in a grapple maintenance pit. Canister visual
inspections would be accomplished in the LSTS using cameras, but direct visual observation of
the canister is not supported by this altemative. Also, addition of canister swabbing capability
would require the addition of a hot cell with shield windows and manual slave manipulators.
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C6.2.2 Availability

The in-cell canister handling system has fewer and less complex mechanical handling equipment
and component interfaces. This alternative provides higher maintainability and reliability
because of its simpler canister handling system and is therefore the preferred alternative
considering availability.

€6.2.3 Safety

The locally shielded canister handling system requires multiple lifting and moving of large and
heavy equipment during canister handling. Operators will be required in close proximity of the
equipment to ensure correct positioning and placement of the equipment, leading to increased
industrial safety hazards from lifted equipment and radiological exposure.

The remote operations of the in-cell canister handling system minimize operator exposure to
both industrial and radiological hazards. The in-cell canister handling system is the preferred
alternative considering safety.

C6.2.4 Capital Cost

Capital costs are less for the in-cell canister handling alternative. The locally shielded alternative
requires a larger number of more complex mechanical handling equipment. Also, the
complexity and time associated with the locally shielded alternative would negatively impact
facility throughput; a larger facility to accommodate additional MGR cask loading pits and
additional cranes and canister handling equipment would be required to meet throughput
requirements. In-cell canister handling is the preferred alternative considering capital cost.

€6.2.5 Operating Cost

Operating costs are less for the in-cell canister handling alternative because of fewer required
operators and lower maintenance. In-cell canister handling is the preferred alternative
considering operating cost.

€6.3 CASK HANDLING

MGR cask operations are crane-intensive operations. The time and motion study provided in
Attachment C1 indicates that MGR cask operational times are a limiting factor in facility
throughput and that a crane dedicated to MGR cask operations is required. Thus no further
evaluation is required and the appropriate alternative is to provide two cranes: one for MGR
cask handling and one for handling onsite casks.

C6.4 CANISTER DECONTAMINATION AND OVERPACKING

Attachment C2 provides the estimated frequency of having an out-of-specification canister and
provides an evaluation of the alternatives for dispositioning out-of-specification canisters, the
results of which are summarized in this section. Based on the evaluation presented in
Attachment C2, there is no need for canister decontamination or overpacking capability in the
HSF. Specifically, the following conclusions are reached:
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s IHLW canisters are decontaminated at WTP to an extent that the probability of receiving
a contaminated IHLW canister above the MGR acceptance criteria is very low.

e Operating experience with MCOs at the CSB indicate that although approximately 10%
of the MCOs are contaminated, the levels are below the MGR acceptance criteria, and the
contamination is typically local and readily accessible such that it can be removed using
spray and wipe decontamination methods.

e The planned fuel preparation facility will provide the capability for packaging SNF in
DOE standard canisters and for gas sampling of the MCOs. The capability to
decontaminate the DOE standard canisters and the MCOs will also be provided within
the fuel preparation facility. The fuel preparatxon facility could provide the capability to
decontaminate and overpack limited quantities of IHLW canisters with minor impacts to
the fuel preparation facility design.

o The CSB is equipped with sealed storage tubes that could provide long-term monitored
storage of contaminated or damaged canisters pending disposition at the end of the
canister shipping operations.

o Itis unlikely that canisters will be damaged during canister handling operations within -
the HSF such that overpacking is required. The probability that a canister will be
dropped is estimated to be one in 5,000 (see Section 2.3.2.1 of Attachment C-2), or
approximately 2 canisters over the lifetime of the facility based on 9,400 IHLW canisters,
418 MCOs, and 71 DOE standard canisters. All canisters are designed to prevent loss of
containment when dropped from a height of 7 meters onto the bottom of the canister.

The HSF design concept minimizes the potential drop height or provides other mitigating
features to prevent loss of canister containment during all canister handling operations.

e The MGR will have the capability to package SNF into canisters and to overpack
canisters. For limited quantities, the most cost-effective approach may be to pursue a
waiver from the MGR to allow shipment of out of specification camstcrs to the MGR for
remediation.

C7.0 FINDINGS AND RECOMMENDATIONS

The HSF configuration should incorporate the followmg recommended material handling
alternatives.

¢ Separate receiving and shipping bays are required:
- One truck bay for receipt of canisters by onsite truck casks

— One dedicated shipping bay for two MGR rail casks. Two MGR casks need to be in
process, but a single in-cell MGR cask loading station is adequate.

¢ Ifappropriate based on HSF siting, a transfer passage for receipt of canisters should be
incorporated in the HSF; the number and configuration of receiving and shipping bays is
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not affected by the addition of a transfer passage. If the facility is sited near the CSB, the
418 MCOs, 71 DOE standard canisters, and up to 880 IHLW canisters could be received
at the HSF through the transfer passage instead of by onsite transportation cask.
Similarly, if the facility is sited adjacent to the WTP HLW vitrification plant, the

- 8,520 IHLW canisters (and up to 9,400 IHLW canisters) would be directly transferred to
the shipping facility. Although, facility throughput is not affected, incorporation of a
transfer passage would increase operability, availability and safety while reducing
life-cycle costs.

o The preferred canister handling method is to remotely handle bare canisters in a shielded
structure (in-cell canister handling).

e Separate receiving and shipping cranes are required
- One crane for operation of onsite transportation casks in the receiving bay
— One dedicated crane for operation of the two MGR casks in the shipping bay.

e Canister decontamination and overpacking capabilities do not need to be provided in the
HSF.

This study is based on currently available and preliminary information. The time and motion
study shows that the MGR cask operations govern the facility throughput. The cask operation
times are a function of cask design and operating procedures and do not include loading of the
cask or other cask handling operations within the HSF. The assumed time to operate the MGR
cask is 24 hours and includes the following operations:

Receipt radiological and physical inspection

Removal and installation of personnel barrier

Removal and installation of impact limiters

Removal and installation of tiedowns

Uprighting and removal of cask from rail car

Placement of cask on rail car and rotating to horizontal position
Removal and installation of cask lid bolts and lid

Performance of assembly verification leak test

Radiological and physical inspection of cask and rail car.

® & & & o » & & o

The MGR cask operational requirements should be further studied and confirmed to reduce
uncertainty in the estimated HSF throughput.

The material handling alternatives are based on 100% availability of the MGR cask. A 50%
MGR cask availability was evaluated in the time and motion study with results indicating that
the HSF throughput is significantly reduced. The anticipated impact to the HSF required to
achieve the required throughput at 50% cask availability is significant in that an additional MGR
cask crane, railcar bay and in-cell MGR cask loading station may be required to reduce
tumaround times on the MGR cask. Refinement of the throughput requirements, MGR cask
delivery and shipment schedule, and the number of MGR casks in a train is needed, and further
study of the impact to the HSF due to MGR cask availability should be performed.
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1. Introduction

The Integrated Mission Accclerated Plan (Refl 3) requires the FIST to package approximatcly
9,400 canisters of THLW, 418 multi-canister overpacks (MCO's), and 71 U.S. Depariment of
Encrgy (DOE) standard conisters into MGR casks for transport to the MGR for permanent
disposilion. As such, there is a requirement for a dedicated shipping facility to ship LW and
SNF offsite 1o MGR. The shipping facility is required to receive and accept the canisters and
casks, repackage the canisters as necessary, store and package the canisters and ultimately load
the cask for shipment 1o the MGR.

An OR assessment has been performed in order to evaluate the options available for the Hanford
Shipping Facility (HISF) design including concept, operational features and transportation
requirements to ensure throughput performance Jevels can be achieved. The study wiilizes a
stochastic simulation model which provides a visual and dynamic representation of the various
processes including canister import/export, canister staging and MGR cask importiexport, The
mode! integrates the process flow fogic (i.c. process and mechanical handling equipment, size
and operational requirements), control and instrumentation requirements, operator interfaces,
equipment reliability and maintenance,

2. Methodology

The model was developed using the WITNESS 2003 (Lanncr) simulation software. The models
inputs (c.g. conister inter-arrival times, cquipment sizing, process times, transfer times etc) and
output parameters {e.g. throughput, timescales and total operating efficiency) are controlled
using the software interact box. The model inputs have been obtained from design through
formal and informal meetings and recorded in this report. In summary the model was developed
to integrale the process flow diagrams (i.e. process and mechanical handling equipment size,
capacity and operational requirements), process times, shift patterns, operator interfaces and
mean time to failure analysis. Once the model is developed, it was successfully verified and
validated in accordunce with BNFL Inc QA procedures,

The verification and validation process ensures that the content of the mode! (i.c. input datz and
source code) is consistent with the system design concept and results are realistic compared to
similar operating systems, Once the model is developed, a number of what if case scenarios are
performed which involves running the model for a specific period of time under different
operating conditions. The results from cach run are recorded, compared and actions fed back to
the design team for implementation.
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3. Design Bases and Assumptions

The HSF model hases and assumptions have been used o establish flows necessary to schicve
fikely throughput tarpets. This section includes the bases for equipment sizes, times to conduct
individual process steps in unit operations; times for mechanical handiing and equipment
reliability estimates,

3.1, HISF Throughput Requirements
The HSF is required to receive and repackage the following canisters into MGR casks

e 9,400 IHLW canister from WTP
e 418 multi-canister overpacks from an ISF
e 7] U.S. DOE Standard canisters from an ISF

The HSF is designed to peceive a maximum of two cenisters per day which accommodates the
WTP average canister production rate of 480 canisters per year.

3.2, IISF Operation

For the purpose of this assessment, the main operating characteristics associated with the HSF
are summarized as follows:

HSF will operate for 52 weeks days per year using a 5 day-8 hour shift system

No manpower constraints ‘

Erapty MGR casks are received into the HSF every three days

No re-work or recycles for out-of-specification canisters

Wo upstream (e.g. WTP) or downstream (e.g. MGR) constraints .
Multi-canister overpacks and DOE standard containers from an 1SF will be repackaged
using extra shifis. '

@ & & ¢ & @

An overview of the HISF OR model is shown in Figure 1.

AppC-0830

C1-7 September 30, 2004



RPP-21852, Rev. 0

Hanford Shipping Facilily Feasibility Study

A9vis s dw)

2007 rEVYI UOR BHO0 I IMv

wive §E

e——ag

o1 [k

. s 4 &5 oe .
Bivd
el LM SEte
- : DOOT [NOUKE T IR ML 31
Ll f . wssmarey ti i - : —
Saovif u3i8v) B .
‘& ., - - TITT TEIIN0CrOWVE v
RS, aanex .m.n.un.uhai-;
TR £ pit 0w g P B3 § 5§ ¥ 0oy 4 0
C & MRS H s
, w IR dibilylithng [ Anudv smdaims ouodnv |
o T T VAT INCEY I WY S B .i-

o

.

8 480 gim

aapuasQ) Ppopy Anpar g ugddiyg paojuey] +p 2iniig

0£ o § 9bed
Apmg Aypqede) Yo Ayyded Buiddiys psojury

2uj

September 30, 2004

C1-8

AppC-0930



Hanford Shipping Facility Feasibility Study ‘ , RPP-21852, Rev. 0

BNFL Hanford Shipping Facility OR Capability Study
Inc. Page 9 of 30

3.3. Canister Import

The HSF receives HILW canisters from the WTP (WTP) or Interim Storage Facility, MCO's of
SNF from the Canister Storage Building (C5B) and DOE standard containers from an Interim
Storage Facility (ISF). The canisters are transported to the HSF by road on tractor-traiter vehicles
and arrive in ventically oricnted transport casks, Upon receipt, the cask will be transfersed 10 a
loading arca or placed into fag storage. The cask is removed from the trailer using a crane and
placed into a cask bogic and then fransferred to a lid/delid station. After the [id has been
removed, the canister is transferred through a hatch to an inspection station.  An in-cell erane
lifis the canister from the cask and transfers it to the inspection station where it is visually
inspeeted. ARer successful monitoring the canister is transfeered by erane 10 an MGR cask or
Iag storage.

34. MGR Cask Import

Empty MGR casks erc transported from the MGR by rail on a railcar. The empty MGR’s are
received into a Marshalling Area at the Tlanford Site and transferred onto a eailcar, When
required by the HSF, an empty MGR with rail-car is washed and dried before 1t is transported to
the HSF load-out station. Upon receipt, the personnel barriers are removed using an overhead
cranc and then a physical inspection and radiological survey are performed on the cask externals,
The front and rear impact limiters and tie downs are then removed from the cask using an
auxiliary hoist. The MGR cask is then placed onto an MGR cask bogic using the overhead
crane, The MGR cask lid is unbolied and placed by crane onto an inspection stand where the
seals are inspected and the lid is placed back on to the MGR cask. The MGR cask mounted
bogie is then traversed to the lid'delid station where the lid is removed. After the lid has been
removed, the MGR cask bogic is traversed (o the load-out port.

3.5, MGR Cask Export

Afler the MGR cask has been filled, the MGR cask bogie is traversed to the lid/delid station
where the lid is refitted. The MGR cask bogie is then transferred to the MGR cask loading
platform position where the lid is bolted on and sccured. A smear test and a containment
verification test are then performed on the MGR cask and then placed onto a railcar using the
overhead erane. Afier being placed onto a railcar, a radiological and contamination survey is
performed on the cask externals, Upon successful monitoring, the impact limiters and personnel
barrier are installed using the overhead crane, The cask shipping documentation is prepared and
a final inspection performed before it is transforred by rail car to the marshalling arca. Upon
agreement between HSF and MGR, the MGR cask is transported to the MGR. The mechanical
handling times associated with the HSF are shown in Appendix A,

3.6. Equipment Reliability Data
Before an assessment of HSF performance can be made, it is necessary to examine how each

item of equipment is contributing to the effectivencss of the operation.  In this case, an
assessment of equipment reliability has been made using benchmark data from similar
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operational facilities (Ref. 2). The equipnient reliability estimates including mean time between
failuwre and equipment downtiines for the HSF are shown in Table 1.

Table 1. JISF Equipment Reliability Data

No. Equipment Item MTBF (hrs) | MTTR (hrs)
i Cask import Crane : 4380 72
{ MGR Cask Expoit Crane 4380 72
] Cask Bogie 8760 96
1 MGR Cask Bogie 8760 96
1 Canister Hoist (in-cell) 43380 96
1 Cask Lidding Station 8760 8
| MGR Cask Lidding Station 8760 8

4. Model Results

This section provides an evaluation of the HSF throughput and canister siaging utilizing the
mode! and taking into zccount the base case canister inter-arrival tines, mechanical handling
steps, transfer times, transportation requirements and equipment reliability. Where tarpet
throughput rates cannof be achieved the key bottlenecks will be identified. The model will be
used to eliminate these bottlenecks in order to optimize the HSF design and daily throughput. A
roadimap of how the model was used in erder 1o get to the optimized HSF design is given in
Appendix B.

4.1. Baseline Model Results (Version 1.0)

By linking the Canister Import, Canister Staging and MGR Cask Import and Export areas of the
HSF base case throughput has been calculated. Since HSF is designed to receive a maxinum of
two canisters per day which accommodates the WTP average canister production rate of 480
canisters per year, the results are based on repackaging the IHLW canisters from WTP only.

According to the Baseline Mode] (Version 1.0) and assuming a 5 day-8 hour shift system,
approximately 1.1 THLW canisters per day can be repackaged into an MGR cask. The results
stiggest that it would take {on average) 4.5 days to £ill and export an MGR cask with 5 THLW
canisters.  Assuming the HSF is designed to receive a maxinum of 2 canisters per day, the
results indicate 8 Total Operating Efficiency (TOE) of 55%. The results indicate that the HSF is
off-shift approximately 75% of the time, thus indicating that the § day 8 hour shift system
dictates the rate at which canisters are repackaged into MGR casks.

4.1.1.  Equipment Utilization

In order to verify whether items of equipment within the HSF have been adequately utilized with
respect to normal operations and confirm the factors affecting throughput, an assessment of
equipment utilization has been performed. The wilization of equipient is a measure of how
often it is used and often points to a bottleneck in the systemn. Percentage utilization figures
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indicate how ofien an ifem of equipment was busy as opposed to being idle, broken down (i.c,
failed) or off-shift, The utilization statistics for the individual items of equipment within the
HSF are based on on-shift time and are shown in Table 2. The results indicate that the MGR
export crane (51.86%) and the in-cell canister hoist (23.67%) are demanded a large percentage of
the time, Since the MGR export crane has the highest ufilization, this ftem of equipment is a
bottleneck in the HSF. The results also indicate that both bogies and both lidding stations are
utilized the least. '

Table 2. HSF Equipment Utilization Based on Qn-8hift Time

Fquipment ltem Buasy (%) 1dle (%) 1 Blocked (%) | Down (%)
Cask Import Crane 20.68 78.52 e 0.8
Cask Bogie 22.55 77.25 - 0.2
Cask Lidding 1.72 97.5 . - 0.1
Canister Hoist . 23.67 77.02 - 0.7
MGR Cask Bogie 1.35 98.55 . 0.1
MGR Cask Liddine 0.28 99,61 . 0.1

MGR Export Crane 51.86 47.24 - 0.9

4.1.2. Canister Staging

Assuming the base case scenario, 2 maximum of 100 canisters could be held in the canister
staging arca. This is duc to the percentage of time spent off-shift and the high demand on the
MGR export etane.  1lowcever, it is important to note that over a period of 12 months, the mean
number of canisters occupying the staging arca is 50.

4.1.3.  Sensitivity Analysis

A single factor sensitivity analysis on the process parameiers affecting throughput has been
undertaken. Using the Baseline Model Version 1.0, the 1ISF throughput has been recalculated
by adjusting each variable onc at a time to measure the change to the base case results,

4.1.3.1,  Shifi Patteras

A sensitivity analysis has been carried out 1o determine how sensitive HSF throughput ries and
total operating efficiency are to a change in shift pattemns. For example, Table 3 shows thatifa §
Day 1 x 8 hour shift system is introduced, a mean throughput of 1.1 cans per day can be achieved
with an MGR cask export time of 4.5 days and a total operating efficiency of 55% (Basc Case).
If the HSF adopts a 5 Day 2 x 8 hour shift svstem, the daily throughput is increased to 1.9
canisiers per day with an MGR cask export time of 2.6 days and a total operating efficiency of
95%. Similarly if & 7 Day ) x 8 hour shilt system was introduced, the daily throughput is
increased to 1.6 canisters per day with an MGR cask export time of 3.2 days and a total operating
efficiency of 79%. Finally, the results in Table 3 illustrate that there is no benefit in adopting a
third shift system. This is duc to the fact that the HSF is no longer constrained by the shifi
system but is constrained by the tofal time it takes to import/export MGR casks to/from the HST

AppC-0830 C1-11 September 30, 2004



Hanford Shipping Facility Feasibility Study
=

BNFL Hanford Shipping Facility OR Capability Study
Inc. Page 120030

load-infload-out cell. It currently takes {1 hours 1o transfer and prepare & washed empty MGR
cask from the marshalling yard to the 1ISF load-infload-out ccll and afier the MGR cask is filled
it takes 10 hours to prepare and transfer the MGR cask to the marshalling yard. Since there is
only one MGR cask position in the export bay, these times have an impact on throvghput rates.

Table 3. Sensitivity to YISF Shift Patterns

y v Mean Throughput Time to Shi Canister TOE

Shift Pattern |y vy cani.fte?'s) MGR Cask (dfm Stasino (%)
5 Dav 2 x § Hour 1.9 2,63 25 95%
S Dav 3 x 8 Hour 1.9 2.63 25 95%
7 Dav 2 x 8 Hour 1.9 2.63 24 95%
7 Dav 3 x § Hour 1.9 2.63 24 95%
7 Dav 1 x 8 Hour 1.57 3.18 100 79%
SPDav 1 x&Hour 1.1 4.53 100 55%

4.13.2. MGR Import/Export

A similar sensitivity analysis has been carried out to determine how sensitive throughput is to a
change in MGR import/export times. The base case assumes that it takes 11 hours to open/close
a washed empty cask from the marshalling arca to the HSF Joad infout cell — this includes time
for removalfinstallation of personnel barrier, impact limiters, tic downs, cask lid,
removal/placement of cask on/from railear ete. Table 4 shows that if the MGR cask import times
were reduced by 50% to 6.5 hours, the mean throughput would increase to 1.8 canisters per day
with an MGR cask export time of 2.8 days and a total operating efficiency of 92%. Conversely
if the MGR cask import times were effectively doubled the mean throughput would fall to 0.6
canister per day and it would take 8.2 days to ship an MGR cask.

Table 4. Sensitivity to MGR Import Times

Time to Import | Mean Throughput Time to Ship Canister TOE
MGR Cask (hrs) | (1HLW canisters) | MGR Cask (davs) Staging {Ve)
3.2 1.84 2,72 38 92%

6.5 1.8 2.78 47 90%

9.8 1.36 3.68 75 68%

11 (Base Case) 1.1 4.55 160 55%
26.2 0.61 8.20 145 31%

Further sensitivity was carricd out to determine the impact on throughput to a change in the
number of cmpty MGR cask positions in the HSF export bay arca.  For example, if two empty
MGR casks on ril cars were transported to the HISF from the marshalling yard and provisions
were made to prepare and stage one empty MGR cask while the other is being filled with
canisters in the load infout ccll, the daily throughput would increase to 1.87 canisters per day and
the MGR cask export time would be reduced to0 2,7 days. By having an additional empty MGR
cask available, the occupancy of the canister staging area would decrense to 24.
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4.2. Optimization Results

Using Baseline Mode! Version 1.0 and optimizing the HSF shift pattern and MGR Import/Export
operations this section provides an evaluation of throughput and canister staging requirements,
The incorporation of these improvements changes the base case assumptions and therefore a
change to the baseline model. As a result, the revised model will now be referred 10 as Baseline
Model Version 2.0 »

4.2.1. DBasecline Model Results Version 2.0

Using the Bascline Model Version 2.0 and assuming the HSF operates with a 5 day 2 x 8 hour
shifl system and an additional cask space in the MGR export arca is made available the results
show that the required target throughput of 2 canisters per day can be achicved.  The results also
illusteate a reduction in the number of canisters occupying the store from 50 o 14,

4.2.2. Sensitivity Analysls

A single factor sensitivity analysis on the process parameters affecting throughput has been
undertaken. Using the Bascline Model Version 2.0, the HSF throughput has been recalculated
by adjusting each variable one at a time to measure the change to the base case results,

4221, OneBay *v' Two Bays

A scnsitivity analysis has been carried out to determine how sensitive throughput is to the
number of importexport bays in the HSF. The Baseline Model Version 2.0 assumes that there
arc two bays, one for canister receipt and one for cask shipping and each bay is equipped with a
crane, The canister import cranc is used fo transfer canisters into and out of the HSF, The MGR
cask export crane is used to transfer MGR casks into and out of the HSF. This analysis assesses
the impact on throughput and equipment utilization when both the canister and MGR cask
movements are performed by one crane.

According to the base case scenario where there are two bays for canister receipt and cask
shipping and each bay is equipped with a crane, approximately 2 RIILW canisters per day can
be repackaged into an MGR cask. Figure 2 shows the percentage utilization for each individual
item of cquipment. Assuming the base case {i.¢. 2 bays), the canister import crane is utilized for
20.68% of shift time and the MGR export cranc is utilized for 50.97% of shift time.  The results
suggest that both the canister import and MGR cask export cranes are not fully utilized in the
1ISF, therefore we need to assess the impact of removing one crane and have the seeond cranc
perform both canister and MGR cask movements in the HSF, For the purposes on this
assessment, the MGR cask export cranc will perform both import and export operations.

Assuming onc bay at the HISF and both the canister and MGR cask movements are performed by
the MGR export crane, the daily throughput is reduced to 1.19 IILW canisters. Figure 2 shows
the pereentage utilization for each individual tem of equipment for both scenarieo’s.  For
example, assuming onc bay at the 11SF, the MGR cask export cranc is utilized for 58.7% of shify
time and as & result, the daily throughput is reduced by more than 40% to 1.19 canisters,

AppC-0930 C1-13 Sepiember 30, 2004



Hanford Shipping Facility Feasibility Study RPP-21852, Rev. 0

BNFL Hanford Shipping Facility OR Capabllity Study
Inc. Page 14 of 30

A reduction in throughput is expericneed due 1o the amount of time it takes to prepare a filled
cask for export (11 hours) and the time it takes to prepare an empty cask (10 hours). Both
operations have to be carried out sequentially since there is only one crane.

Although this only occurs once every 4 days (i.e. after an MGR cask has been filled with 8

canisters), the crane is wtilized to when preparing the MGR cask for export (i.c. replacing tie.
downs, installing barricr and trunnions etc) and therefore, has a significant impact on the ability

1o import canisters into the HSF. Therefore, in order to maintain the required target throughput of
2 LW canisters per day, the HSF will require an import and export bay each cqu:ppcd witha

crane to perform canister and MGR cask movements,

Figure 2. Equipment Utilization (One Bay 'v' Two Bays)

BGR Cosk Liding

4.2.2.2, MGR Cask Availability

An analysis has been carricd out to determine how sensitive canister storage is 1o a change in
MGR cask availability, The Baseline Model Version 2.0 assumes that MGR casks are available
on demand (i.c. at 100% availability) and 8 single MGR cask is transferred by railear from Yucca
to the marshalling yard on sverage every 2.5 days which accommodates the HSF production rate
of 2 canisters per day. Table § illustrate how sensitive HSF throughput and canister staging
requirements are 1o a change in the number of MGR casks delivered 10 the marshalling vard and
MGR cask availability.
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For example, if 1 MGR cask is delivered from Yucca Mountain to the marshalling yard and the
MGR availabifity is reduced to 50% and the MGR tumaround time increases from 2.5 fo 5§ days,
and as 2 consequence the HST daily throughput is reduced 10 1.1 and the mean numbcr of
containers occupying the store is increased from 3 10 97.

However, if 2 MGR casks are delivered from Yucca Mountain to the marshalling yard and the
MGR cask availability is also reduced to 50% and the tumaround time increases from 5 days to
10 days, a3 a consequence the FISF daily throughput is reduced to 1.1 and the mean number of
containers occupying the staging arca is increased from 3 to 72.

The results show that when an additional MGR cask is delivered to the marshalling yvard, this has
no impact on daily throughput.  The HSF ¢annot achicve higher throughput rates since it is
constrained by the rate at which WTP delivers HILW canisters (i.e. 2 IHLW canisters per day),

However, the results in Table 5 show that canister staging requirements are reduced by more
than 25%. Therefore, in order to minimize the impact of MGR cask availubility on HSF canister
staging requirements, 2 MGR casks should be delivered to the marshalling yard. The resufts
iltustrate that when 3 MGR casks delivered to the marshalling yard every 7.5 days, the daily
throughput is reduced to 1.1 and the canister staging requirements arc increased by 16%.

Tablc 8. HISF Throughput based on \;'ucca Mountain Delivery Schedule

Yuces Mountain : < 1HISE
No, MCR Casks | Turaaround | Availability | Dally Throughput | Canister Staging
Delivered to HSF | Time (days) (%) (THILAY canisters) ™ Rean Rax
! 2.5 100 2 : 3 14
| 5 50 | A 97 173
2 5 100 2 3 i4
2 10 ¢ 1.1 72 173
3 1.5 100 2 3 14
3 14 50 1.1 105 200

4.2.2.3. Direct Transfer from W’i‘l" to HISF

Using the Baseline Mode! Version 2.0 and assuming all IHLW canisters will be wransfecred by
bogic from the WTP lag storage area through a tunnel fo the YSF canister import area, a
sensitivity analysis has been carried out to determine the impact on throughput and canister
staging. This option climinates the requirement of the canister import crane since LW
canisters will not be delivered to the HSF in casks on transporters as previously assumed.
Instead the canisters will be transferred by bogic direct to the HSF import arca. Therefore, the
canister import handling times are significantly reduced. Table 7 shows how the direct transfer
option affects HSF daily throughput and canister staging requirements.
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Table 6. Direct Transfer *v' Base Case

Baseline hModel Direct
Version 2.0 Transfer Model
Daily Throughput (IHLW canisters) 2 2
Canister Staging (No. Positons) 14 17

The results in Table 6 demonstrate that a reduction in the time it takes to import a THLW canister
using the direct transfer bogie from WTP to the HSF, the canister staging requirements are
minimally impacted. Previously, when IHLW canisters were transferred from WP, they were
occasionally staged in the HSF import bay. These canisters were staged for one of two reasons -
either because a IHLW canister was in the process of being unloaded eor because the HSF was
off-shift an unable to accept canisters. As a result of the direct transfer option, the import staging
area is no longer used and therefore has a knock-on effect to the canister staging area within the
HSF. Therefore, an additional three positions will be required in the canister storage nrea for the
Direct Transfer option.

42.24. Number of MGR Cask Positions in the HISF Export Area

The Baseline Model Version 2.0 assumes that 2 x washed empty MGR’s are transferred on rail
cars from the marshalling yard to the HSF export bay. By doing so this means that an MGR cask
can be opened and prepared in parallel fo an MGR cask being filled in the HSF load-in/Toad-out
cell. Using the Baseline Model Version 2.0, a sensitivity analysis has been undertaken to assess
the impact of adding a third MGR cask position in the HSF export area. Table 8 shows that there
is no increase in throughput but the canister staging store occupancy is reduced by more than
50%. For example, assuming 2 MGR positions in the HSF export area, a maximum of 16
positions will be required in the canister staging store area. However, when an additional MGR
position is imade, a maximum of 7 positions will be required in the canister staging store.

Table 7. Sensitivity to No MGR Positions in HSF Export Area

No. MGR Positions | Daily Throughput Canister Staping

in JISF Export Bay | (THLY Canisters) Alean Max
2 2 3 14
3 2 1 7

4.2.2.8. MGR Cask Open and Close Time

Using Baseline Model Version 2.0, a sensitivity analysis has been camried out to assess the
umpact of changing the time it takes to open and close an MGR cask. The base case assumes that
it takes 11 hours to transfer a washed empty MGR from the marshalling yard area, prepare and
open it at the FHISF before it is filled with IHLW canisters and it takes 10 howrs to prepare a filled
MGR cask, close it and transfer from the FISF to the marshalling yard (see Appendix A). When
these operations are combined, it takes a total of 21 hours to open and close an MGR cask in the
HSF Export Bay. Table 8 shows that when the time to open and close an MGR cask is increased
to 24 hours, the daily throughput is reduced to 1.96 and the maximum pumber of canisters

AppC-0930
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occupying the store is increased to 18, Therefore, the results show that both throughput and
canister staging are pot very sensitive 1o an increase in the time it takes to open/close an MGR
cask. The results show that only 4 additional positions will be required in the canister staging
area.

Table 8. Time to Open und Close an MGR Cask

Time to Open & Close | Daily Throughput Canister Staging
MGR Cask (hrs) {THLW Canlsters) AMean Aax

21 2 3 14

24 1.96 6 18

5. Conclusions and Recommended Actions

The model has been used to optimize the HSF design throughput and canister staging
requirements. If the HSF design is optimized in accordance with this study, the YISF is capable
of achieving the required thmughput and performance rates

Initial results from the Bascline Modcl Version 1.0 showed that & daily throughput of only 1.1
canisters per day could be achieved and the HSF would require a maximum of 100 canister
positions in the staging area. The results showed that throughput was been constrained by the 5
day 1 x 8 hour shif} system and the MGR cask import/export operation. A sensitivity analysis in
Section 4.1.3 showed how each of these bottlenecks could be eliminated in order to achieve
higher throughput rates, .

Therefore, using the underlying sssumptions for the Baseline Mode! Version 2.0 and assuming a
S day 2 x 8 hour shift system and having 2 MGR cask positions in the export bay, the required
daily throughput of 2 YHLW canisters could be achieved and the size of the canister staging
could be reduced to 14 positions.

Further analysis showed that the HSF design could be optimized further if additional changes
were made to the MGR import/export bay area. For example, assuming 3 MGR cask positions in
the export bay, the study shows that the size of the canister staging area could be reduced to 7.

However, assuming these improvements are made there is still a risk that HSF thr'oughput and
performance could be impacted by other {extemal) factors. For example, assuming 50% MGR
cask availability, the results show that the daily throughput could be reduced to 1.1 ITHLW
canisters per day.

1t is recommended that the model scope be increased to include casks from other facilities such
as CSB and other interim storage facilities {as applicable) to identily whether these operations
can be performed on-shift or off-shift. The model should also include off-normal operations
including re-work for out-of-specification canisters, total operating efficiency of upstream (e.g.
WTP, ISF) and downstream (e.g. MGR) plants. It is also recomumended that the labor
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labor requirements for normal and off-normal operations (e.g. maintenance) are also included to
determine the size of each shift.
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Appendix A = HSF Process Times (Norma! Operavions)
Time to
Major Function Minor Function Detailed Task Complete Notes
{ming)
Receive Cask at
Guard Check
Receive DILW & | Point, Check
Containerized SNF | Documentation 15
Receive
Cask/Transportcr
into 1IST Load-in | From Check Point to
Station Loading Bay $
Open Loading Bay door
and drive transporter into
position under crane,
stabilize transport vrailer,
survey and remove tractor 30 -
Inciudes
preparation of
Carvy Out Smear Test on receipt
Ca<k extermnals 30 documentation
Position Crane with
Remove Cask lifting attachment over Includes checking
From Transporter  § cask i fiftina devices
Attach erane 10 cask 5
Remove Tie-downs and
associated apparatus 30
Raise cask off transporter
1o transfer hejeht 5
Move cask o rolier
shuotter door 5
Open Rotler shutter door 2
Move cask into Operating
arca and over Cask
Loading Platform 3
Place Cask in Open Cask Loading
{'nload Station Platform sliding pate 3
Lower Cask into Bopie 10
Disconnect Crane from
Cask 2
Operate Jib Crane with
impact wrench to
unbolting position 3
Break timper scals and
unbolt lid with impact
wrench 20 12 holte in id
Prepare Cask For
Caaister Close Cask Loading
{'nlonding Platform k]
Required only for
[HLW and DOE
Std canister «
Move cask on Cask Bogie MCO will have
1 Lid Remonal Sution 3 manual lid removal
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Apnendis A =TISF Process Times (Normal Operutions)
Timeto
Major Function Minor Function Detailed Task Complete Notes
{mins)
and installation of
8 £pRCer
Remove and retain bid 3
Move cask on Cask Bogie
io Load.in position 3
Remove Canisier
From Cask end
place into
tnspection Station | Open Hatch 3
Remave canister from
cask using in-cell erane 10
Close Hatch 3
Move copister to
Inspection station 3
f.ower canister into
Inspection station,
rotating 1o perform visual
Tnspect Canister inspection 10
As canister is lowered
tohe swipe test of selccted . Not normal
canister locations 0 operation
Uransfer gwabs to loadout
port 0 -
t.aadout swahs Ly -
Ronitor swabs 0 et
Prepare'Survey  § Move ¢mpty cask on
Cask for Release bogic back to lidding
From [ISF station 3
Place bid buck on cask 3
Move empty cask ont
bogie back to Cask :
Loading Platform 3
Open Cask Loading
Platform sliding eate 3
Lower crane & Attach to .
fid 10
Lift lid off cask to height '
sulficient to visually
inspect sen! 10
Lower hid back onto cask
afler inspection 10
Operate $ib Crane with
impact wrench to bolting
position 3
Torque lid bolts with
impact wrench 20
Perform smear test on hd
area 10
Coanect crane lifling
sttachment to Cask 3
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Appendix A = 3ISE Process Times (Normal Operations)
Time w
Aajor Function Minor Function Detailed Task Complete Notes
{mins)
Raise empty cask from Includes checking
borie with crane 10 lifting devices
Close Cask Loading
Phatform 3
Open Roller Shutter Door 2
Move cask into Loading
Bav and onto Trailer 3
Replace tie-dowas 30
Disconneat Crane from
cask and move crane to
Park Position 10
PrepareSurvey Includes
Transporter For Porform smear test on preparstion of
Relegse From HSF | cack and ransporter 30 documentation
(pen Laading bay door 3
Drive empty ¢ask on
transporier out of loading
bay b
Close Loading bav door 3
Retum Drive empty cask on
Cask/Transporter | transporter to guard
1o Originating checkpoing chech
Tacility docitmentation hl
Not modeled at
this stage «
Decontaminate & dependant on
Overpack Out-of- whether HSF will
speification provide this
canisicry function
hiove Canisier
from Inspection
Station to Staging | Raise canister with ¢crane
Stase Canisters Arca from inspection station 5
Move canister 1o Staging
Rack 8
Raise and lower
Place canister in functions Include
selected staging Lower canister into grappling the
position Stagine Rack 3 eanisier
Dependant on lag
required between
inspection and
Stane Canister Stave Canisters NOR eask Joading
Move Canister
from Inspection Raise canister with ¢rane
Store Canister Stution ta Store from inspection station 3
Move canister 1o Store 1 3fmin loaded
fowd-in‘out position s travel
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Appendix A - HSF Process Times (Normal Operstions)
Timeto
Mujor Function Minar Function Detailed Task Complete Notes
{mins)
Open Hitch 3
Lower canisier into Store
‘| Transfer Bogie 5
Degrapple canister from
1 crane and raise hoiv s
Close Hatch 3
Mlove canister on bogie to
Store Load position 5
Open Hatch ]
Using Store Crane mise
eanister fo transfer height
I store b
_ Close Harch 3
$ mins minimum «
Place canjster in 15 mins to other
sclected storage Muove eanister lo selecied end of store based
position storaee focation - S(1Sy on Option XA
. . Includes
Lower canister into rck 5 dearappling
Raise Store cranc hoist
and seturm crane {o Park
position 45 50ft'min unloaded
Dependant on lag
‘required between
Store’monitor storage snd MOR -
canister Store/monitor canister cask lnading
Receive Empry Receive Shipping
MGR Shipping Casks a1 Guard
Casks Check Point [
Move Shipping Dependant on site
casks to and length of rail »
Marshalling Yard based on Site 4
with HISF Inclugdes handover
focommive 60 to HSF locomotive
Marshal shipping
casks 60
On request from
1HSF move
sclected cask on
nuilcar to
washdown area 15
Washdown Railear Allowing for
and Cask 120 airdryine
Move Selected
Cask on Railcar
into HSF Load-out ) Move railcar to Loading
Station Bay 20
Open Loading Bav Door 3
Move railcar to unload
position el
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Apnendiz A - NSE Pencers Timet {(Normal Operstions)
Time to
Major Funclion Minor Function Detailed Tash Complete Notes
{mins}
Disconnect loco and
move loco out of Import
Bay 13
Remove Personnel 1 Move OH Crane from
Barrier and Stave ] park to cask position 1
Manually unbolt
personne] barrier 20
Using Aux hoist and
slings raise personnel
barrice gwav from cask 18
Move personnel bartier to :
storage location and
fower, disconnceet slines 10
Physical
Inspection and Rad
survey Cask
Externals 60
Includes unbolting impact
imitcrs and using Aux
Remove Front and | hoist and slings removing
Rear Empuct limitees and placing in
{.imiters and Stare { stacing location 180
LUnbolt ticdown and psing
Remove Tiedown | Aux hoist remove and
assermblyv and stace | place io staping srea 20
Using main crane and
Lift eask to lifting beam attach to
vertical and ofT trunnions and rotate to
railcar vertical on milear 60
hMove cask to hove cask with main
Load-out Port erance to Roller shutter
Transfor 10
Open Raller Shulter door 3
Move cask to position
over MGR Cask Loading
Platform g
Open Cask Losading
Platfonn rolling gate 3
Lower Cask onto MGR
Cask Bogic - 10
Disconnect lifiing beam
from cask, raise hoist w
transfer height and park 10
Unbolt cask fid Operate Jib Crane with
and move cask fo | impact wrench o
Joad-out port unholiing position 4
Break tamper scals and
unbolt lid with impact
wrench 45
LUsing Aux Hoist sttach 10
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Anpendin A = HSF Process Times (Normal Operstions)
Time to
Major Function Minor Function Detailed Task Complcte Notes
{mins)
hd lifting atiachment
Lif lid oY cask and place
on lid Incnection stand s
Inspect seals i0
Lift lid and replace on
cask 10
Disconnect lifting
attachment and mise hoist
to transfer heieht 10
Close Roller Shutrer Door 3
Close Cask Loading
Platform 3
Load Canisters Remove Lid §rom .
Imo Shipping Shipping Cask and | Move Cask on bogic to
Casks Stage Lid Removal Station pJ
Remove end Retain Lid ]
Move Cask on bogic to
Load-ont port $
Remove Selected | Move in-cell crane 1o
Canister From inspection station and
fnepection Stalion [ prapple canister 8
Raise canister 10 transfer
heioht £
OR
Remove Sclecied | Move in-cell crane 1o
Canister From staging rack and prapple
Stacing Rack canister 8
Raise ¢anister 10 transfer
heipht 8
R
Remove Sclected | Move store eranc 1o
Canister From selected storege position
Store and erupple canisier A(5)
Raise canister to transfer
heivht 8
Allows for
vemoval and bocal
starage of impact
gbsorbers on
AMove canister 1o Store canisicr number 2
{nad-fn‘out position I fand4
Open hatch 3
Lower canister into Store .
Transfer Dogie 5
Degrapple canister rom
crane and mise hoist 5
Close Haich 3
Move canister on bogic 1o
Load in‘out cell 5
Mave in-cell erane to hd
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Appeadit A = HSF Process Times {Normal Operations)
Time 1o
Major Function Minor Function Detailed Task Complete Kotes
{mins)
hatch
Qpen hach 3
Lowcr hoist and grapple
canisier 5
Raise canister to transfer
heioht 3
Afove Canisterto | Move Canister 1o
Inspection Station | Inspection Station $
Lower canister into
fnspection station,
rotating to perform visual
inspection 10
As canister is lowered
take swipe test of selected Not normal
eanisier locations 0 epctation
‘Transfer swabs to loadout
port 0 -
Loadowst swahs [}
Afonitor swihs 0
Move Canister 10
f.oad-out Port and
Load into Shipping | Move Canister to Load-
Cask out port S
QOpen hatch 3
Lower eanister into cask §
Degrapple canister from
crane and raise hoist £
Close Hatch 3
Repeat for nother | Repeal steps for canisters
4 cantsters coming from inspection 124 4 x 3t
QR
Repeat steps for canisters
coming from staging 124 453
OR
Repeat steps for canisters
coming from store 360 4 %9
Move Cask from Move Cask on MGR
Load-out Port to Cask Bogic to Lid
Transfer Port Removal Station $
Remove end Retain L id b
Move Cask on MGR
Cask Bogic to Load-out
Powt L3
Mave Lid From Move Cask on MUGR
Staging Arcaand | Cask Bogic to Lid
Reptace on Cpsk Removal Station £
Replace Lid on cask ]

Aove Cask on bogic to
MGR Cask Loading
Platform position
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Appendix A = HSF Process Times (Normal Operations)
Time to
Major Function Minor Function Detailed Task Complete Notes
{mins}
Open MGR Cask Loading
Platform 3
Open Cask Loading
Platform shidine pate k]
Operate Jib Crane with
impact weench to bolting
Tighten Lid Baliz ] sodition 3
Torque {id bolts with
impact wrench 45
Perform smear test on lid
area kit]
Perform
Containment Perform Containment
Assembly Assembly Venilication '
Verification Test " ! Test 120
© ' | Conneet erane hifling -
sitachment to Cask 3
Raise MGR cask from
bovie with erane 10
Close Cask Loading
Platform 3
Open Rolter Shutter Door 2
Using main crane and
AMove Full cask to | Tifting beam attach 1o
Rail Car ] trunnions on cask 10
Raisc MGR cask from
bogie with crane 10
Move Cask into Loading '
Bav to Railcar location 10
Ciose Roller Shutter Ooor 2
Lower cask onto bottom
Lower Cask to trunnion supports on
Horizontal on railcar and turn 10
Railcar end Secure | horizontal, 60
Lsing Aux hoist and
slings retricve tio-downs
from staging area and
replace 10
Berform Radiation
end Contamination
Survey on Cask
Extemals 60
Move lmpact
Limitcrs From
Staging Arca and
Install 180
Move Personncl
Barricr From
Staging Arca and
Install 45
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Appendix A « HSF Process Times (Norma! Operstions)
Time to
Major Function Minor Function Detailed Task Complcie Notes
{mins)
Pertorm Final
Inspection and
Prepare Shipping
Documenis kit
Move Full Cask
out of IIST 10
Rarshalling Yard | Open Loading bav door 5
Move loco into position
and counle to milcar 30
Move Joaded MGR cask
on railear out of Joading
bay 20
Clowe Londine Bay Door 3
Dispatch Loaded Stage Loaded
AGR Shipping Railcars in
Casks Marshalling Yard 60
On agreement
between LS and
MGR move railcar
to facitity
boundary 20
Check
Documentation st
Guard Chock point
for dispatch 10
Handover Railcar
fo offsite
locomotive 30
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LIST OF TERMS
CSB Canister Storage Building
DOE U.S. Department of Energy
FPF fuel preparation facility
HSF Hanford Shipping Facility
HLW immobilized high-level waste
MCO multi-canister overpack
MGR monitored geologic repository
SNF spent nuclear fuel
WTP Waste Treatment Plant
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1.0 INTRODUCTION

The Hanford Shipping Facility (HSF) will package canisters of immobilized high-level waste
(IHLW) and spent nuclear fuel (SNF) in transport packages for rail shipment to the monitored
geologic repository (MGR) at Yucca Mountain, Nevada. The MGR acceptance criteria is as
specified in Waste Acceptance Product Specifications for Vitrified High-Level Waste Forms
(DOE/EM-0093) and Waste Acceptance System Requirements Document (DOE/RW-0351).
This appendix provides an evaluation of the requirements and methods for providing the -
following capabilities within the HSF:

¢ Decontamination of canisters
Overpacking of canisters
e Decontamination of transportation casks.

2.0 CANISTER DECONTAMINATION AND OVERPACKING

This section evaluates the need for providing the capability for decontaminating or overpacking
the THLW, multi-canister overpack (MCO), and U.S. Department of Energy (DOE) standard
canisters in the HSF. This evaluation considers the production methods, handling operations, or
other processes used to prevent canister damage and contamination spread in assessing the
probability of having damaged or contaminated canisters. Depending on the probability, the
following options are considered in lieu of providing decontamination and overpacking
capability within the HSF:

s Provision for canister decontamination and overpacking at other Hanford Site facilities

¢ Storing canisters at the Canister Storage Building (CSB) for decontamination or
overpacking at the end of canister shipping operations

o Obtaining a waiver from the MGR for out of specification canisters.
21 EVALUATION RESULTS SUMMARY

Based on this evaluation, there is not a need for canister decontamination or overpacking
capability in the HSF, Specifically, the following conclusions are reached:

o IHLW canisters are decontaminated at the Waste Treatment Plant (WTP) to an extent that
the probability of receiving a contaminated IHLW canister above the MGR acceptance
criteria is very low.

s Operating experience with MCOs at the CSB indicate that although approximately 10%
of the MCOs are contaminated, the levels are below the MGR acceptance criteria and the
contamination is typically local and readily accessible such that it can be removed using
spray and wipe decontamination methods.
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¢ The planned fuel preparation facility (FPF) will provide the capability for packaging SNF
in DOE standard canisters and for gas sampling of the MCOs. The capability to
decontaminate the DOE standard canisters and the MCOs will also be provided within
the FPF. The FPF could provide the capability to decontaminate and overpack limited
quantities of IHLW canisters with minor impacts to the FPF design.

o The CSB is equipped with sealed storage tubes that could provide long term monitored
storage of contaminated or damaged canisters pending disposition at the end of the
canister shipping operations.

e Itis unlikely that canisters will be damaged during canister handling operations within
the HSF such that overpacking is required. The probability that a canister will be
dropped is estimated to be one in 5,000; or approximately 2 canisters over the lifetime of
the facility based on 9,400 THLW canisters, 418 MCOs, and 71 DOE standard canisters.
All canisters are designed to prevent loss of containment when dropped from a height of
7 meters onto the bottom of the canister. The HSF design concept minimizes the
potential drop height or provides other mitigating features to prevent loss of canister
containment during all canister handling operations.

e The MGR will have the capability to package SNF into canisters and to overpack
canisters. For limited quantities, the most cost effective approach may be to pursue a
waiver from MGR to allow shipment of out of specification canisters to the MGR for
remediation.

22 ASSUMPTIONS

The underlying assumption is that all canisters are verified to be compliant with the MGR
acceptance criteria at the sending facility (high-level waste vitrification building, CSB, FPF).
Only visual inspection of the canisters is required in the HSF to determine if the canisters have
been damaged during onsite transportation or handling within the HSF,

2.3 EVALUATION METHODOLOGY

To establish the need for canister decontamination or overpacking, operations and processes
associated with canister handling are evaluated to estimate the number canisters that will require
decontamination or overpacking. Also considered is the ability to decontaminate or overpack
canisters at other facilities to preclude unnecessarily providing duplicate decontamination and
overpacking capability within the HSF.

231 Canister Decontamination Need within Hanford Shipping Facility
Each type of canister is evaluated separately in the following subsections.

2311 Immobilized High-Level Waste Canisters

IHLW canisters produced by the WTP are planned to be decontaminated to the MGR acceptance
criteria before transport to the HSF. The planned decontamination system for IHLW canisters is
a chemical milling method that is considered state-of-the-art. Every canister is placed in a
decontamination bath containing nitric acid and cerium(IV) nitrate in solution. The cerium(IV)
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nitrate etches the surface of the stainless steel canister, removing both the steel and
contamination on the surface. The canister is rinsed with a nitric acid solution. The canister is
then placed in a second cerium(IV) nitrate bath, and then rinsed with de-mineralized water.
Following this two stage chemical milling process, the canister is surveyed This process 1s
expected to reduce thc surface contamination to below 17,000 dpm/100 cm? for beta/gamma and
1,700 dpm/100 cm’ for alpha radiation. Past experience with this decontamination method
indicates a first cycle failure rate of 1%. If the removable surface contamination exceeds the
MGR acceptance criteria, the canister is cycled back through the decontamination process until it
meets the surface contamination limits.

Based on this aggressive decontamination approach for IHLW canisters, it is very unlikely thata
received canister would have contamination above the MGR acceptance criteria.

2.31.2 Muilti-Canister Overpack Canisters

The MCOs are received at the Cold Vacuum Drying Facility after being wet loaded in the
Hanford K-West basin where approximately the top four inches of the canister wall and the
shield plug are exposed to the basin water. Before transporting the MCOs from the Cold
Vacuum Drying Facility, the accessible surfaces of the MCOs are swiped and checked for
contamination. Only the top four inches of the MCO is swiped, as this is the most probable
location of contamination and this is the only accessible area of the MCO. 1f contamination is
found, the surface is decontaminated using a spray and wipe method. The accessible surfaces of
the MCO are surveyed again upon receipt at the CSB and decontaminated if necessary before
placement in the CSB storage tube. The onsite MCO transportation cask is routinely surveyed
for contamination with low levels of contamination occasionally found in the bottom of the cask.

Approximately 10% of the MCOs transported to the CSB are found to have removable surface
contamination. Under normal circumstances, the highest level of surface contamination found
on the MCOs has been approximately 4,000 to 5,000 dpm/100 cm? beta/gamma. No alpha
contamination has been found These contamination levels are below the MGR acceptance
limits of 22,000 dpm/100 cm? beta/gamma and 2,200 dpm/100 em? alpha. Facility pcrsormel
indicate that the source of the contamination is most likely from migration from crevices in the
MCQO lid where contamination is not accessible by the spray and wipe decontamination method.
Two MCOs were transported from the Cold Vacuum Drying Facility to the CSB with higher
levels of contamination that resulted from process upsets during loading. In both of these
instances, the higher levels of contamination were known and managed appropriately during
receipt and placement in storage. No MCOs have been placed in storage at the CSB with
contamination levels greater than the MGR acceptance criteria.

Before transporting offsite, the internal gas in the MCOs (or a subset of the total MCO
population) will be sampled to verify compliance with MGR disposal requirements. It is planned
that the sampling will occur at the future FPF. The FPF is currently planned to provide this
capability, and the facility is in the earliest planning stages.

Given the contamination incidence (10%) and the low levels of contamination (0% exceeding the
MGR acceptance criteria) that have been shown to be removable using spray and wipe
decontamination, additional decontamination features or permanent provnsnons for
decontamination of MCOs is not warranted.
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2.3.1.3 U.S. Department of Energy Standard Canisters

DOE standard canisters will be loaded with SNF from sources other than the Hanford K Basins
at the planned FPF. The facility is now in the earliest planning stages, and facility concepts and
approaches have not yet been established. The FPF is envisioned to provide fuel handling and
packaging into DOE standard canisters, decontamination of the canisters, and loading into
on-site transportation casks for movement to the HSF. The canisters will be decontaminated to
MGR acceptance criteria.

2.3.2 Canister Overpacking Need within Hanford Shipping Facility

Overpacking of the canisters may be required when the canister does not meet the MGR
acceptance criteria for surface contamination, containment, or dimensional specifications.

The IHLW canisters and the DOE standard canisters will be inspected for conformance to the
MGR acceptance criteria at their production facilities (WTP or FPF, respectively). The MCOs
will be processed through the FPF for gas sampling, inspection, and decontamination as
necessary prior to transfer to the HSF. Because the canisters will be verified to be compliant
with the MGR acceptance criteria before shipment to the HSF, overpacking of canisters would
only be required due to contamination or damage during onsite shipment or during handling
within the HSF.

2.3.2.1 Overpacking Need Due to Canister Drop

The only envisioned manner in which a canister would be damaged is a drop from the lifting
equipment during canister handling operations within the HSF, The IHLW canisters are
designed to survive a 7 meter drop without loss of containment. The design objective of the HSF
concept development is to eliminate canister handling operations above 7 meters. Therefore, ifa
canister is dropped, the canister could be physically deformed, but loss of containment and
contamination spread caused by canister failure is not expected.

Past experience at the West Valley Demonstration Project with a similar grapple has shown that
a canister drop has not occurred, but the number of canisters is small in comparison with the
number of canisters that will be processed through the HSF. Savannah River Site has handled
approximately 1,500 canisters with no drop incidents using a grapple similar to the [HLW
canister grapple. Based on BNFL fuel and vitrified waste canister handling expericnce in
England, the probab:hty of dropping a canister is conservatively projected to be one in 5,000
(probability of 2 x 10™). Project W-464 Interim High-Level Waste Canister Drop Mztrgatzon in
Canister Storage Building Analysis (RPP-16360) projected a drop probability of 1.1 x 107 while
handling IHLW canisters with the MCO handling machine. Using the higher probability of
dropping a canister of one in 5,000, approximately two canisters would be dropped over the life
of the shipping campaign. The dropped canister is not expected to have a breach of containment,
but the canister may be deformed such that it does not meet the MGR dimensional acceptance
criteria. If the damage to the dropped canisters does not violate the integrity of the canisters and
does not violate the size and shape requirements, then the need to overpack would be negated.

2.3.2.2 Overpacking Need Due to Contamination

The producing facilities will certify that the canisters meet the MGR acceptance criteria for
contamination prior to transportation to the HSF. Except for cross-contamination from the
transportation cask, the canisters within the HSF should remain within the surface contamination
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limits during canister handling and storage operations at the HSF because canister containment is
not expected to be breached even in a dropped canister scenario. To limit the probability that a
contamninated canister would be received at the HSF, the interior surfaces of the transportation
casks will be routinely inspected for removable contamination afier receipt of each canister,

If the surface contamination on the interior surfaces of the cask is higher than expected, the
received canister will be treated as suspect for excessive surface contamination levels.

2.4 DECONTAMINATION OR OVERPACKING OPTIONS

The following options are considered for dispositioning canisters at the HSF that require
decontamination or overpacking. Evaluation of the options considers the low probability of
having canisters in HSF that do not meet the MGR acceptance criteria,

¢ Use decontamination and overpacking capabilities at other Hanford Site facilities

e Store canisters requiring decontamination or overpacking at the CSB for disposition at
the end of HSF mission

¢ Obtain a waiver of the MGR acceptance requirements for each non-compliant canister
and ship the non-compliant canisters to the MGR for disposition

e Provide decontamination and overpacking capabilities within the HSF.
2.4.1 Decontamination or Overpacking at Other Facilifies

A facility is needed for packaging of SNF (other than that stored at K-Basins) into DOE standard
canisters. The planned FPF will be designed to package SNFs into DOE standard canisters and
to sample the gas in the MCOs. To accomplish these functions, the FPF will require the
capability to handle the MCOs and DOE standard canisters, open test port welds, perform
closure welds and decontaminate the external surfaces of the canisters. The length, diameter,
and weight of the IHLW canisters are enveloped by those of the MCO and DOE standard
canisters and thus the FPF would be able to accommodate IHLW canisters with limited or no
impact on FPF design requirements. The planned FPF will have the capability to decontaminate
MCOs and DOE standard canisters, and could be designed to accommodate decontamination of
IHL W canisters. The planned FPF will have the capability to repackage DOE standard canisters
and could be designed to accommodate overpacking of MCOs, IHLW, and DOE standard
canisters. :

The WTP high-level waste vitrification building has designed capability for decontamination of
THLW canisters. The WTP has no plans to receive a returned canister once it is transferred to
either the HSF or storage facility,. However, IHLW canisters could be returned to WTP and
decontaminated if conditions warranted such a return and it did not interfere with the WTP
operating schedule. For instance, if warranted, contaminated IHLW canisters could be retumed
to WTP for decontamination during high-level waste melter outages when new IHLW canisters
are not being produced if returning a contaminated canister did not affect the production
schedule. Also, contaminated THLW canisters could be returned to WTP for decontamination
during planned vitrification outages or at end of mission.
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2.4.2 Store Non-Compliant Canisters at Canister Storage Building until end of
Mission

CSB has six sealed, monitorable oversized storage tubes per vault that could be used to store
contaminated canisters or deformed canisters. These oversized storage tubes will hold up to

12 SNF canisters (MCOs or DOE standard canisters) and 24 THLW canisters. These special
storage tubes within the CSB will provide adequate capacity for the projected number of
canisters that will need decontamination or overpacking. Canisters needing either
decontamination or overpacking can be transported via the onsite transportation cask to the CSB
for storage until decontamination or overpacking facilities are available.

2.4.3 Obtain Monitored Geologic Repository Waiver

The MGR receipt facility will have the capability to receive bare commercial SNF assemblies
and package them into canisters. The MGR also will have the capability to package multiple
canisters into an MGR overpack for placement within the MGR. A waiver from the MGR
acceptance criteria could be pursued on an individual noncompliant canister basis that would
allow shipment of the noncompliant canisters to MGR for decontamination or overpacking at the
MGR receipt facilities. :

Considering the relatively few number of canisters from Hanford that are expected to be
non-compliant, request for a waiver on the MGR acceptance criteria is an option that should be
considered if onsite decontamination or overpacking cannot be effected.

2.4.4 Decontamination or Overpacking within the Hanford Shipping Facility

The HSF could be designed to incorporate decontamination and overpacking capabilities.
These functions would have to be done in a cell with capability of handling the canisters and
overpacks and have remote welding and decontamination capability; the same capability as
required by the FPF. However, providing these redundant capabilities in the HSF is not
warranted given the low number of canisters that can be expected to require either
decontamination or overpacking, the capability to store noncompliant canisters, the existing
capability for decontamination of the IHLW canisters in the WTP high-level waste vitrification
facility, and the capability to decontaminate and overpack canisters in the planned FPF.,

3.0 CASKDECONTAMINATION METHOD EVALUATION

Although it is unlikely that onsite transportation casks and MGR casks would be received at the
HSF with unacceptable contamination levels or would be contaminated during unloading and
loading activities at the HSF, capabilities for decontamination of casks must be provided at the
HSF. This section provides an evaluation of common cask decontamination methods and
identifies the recommended method for incorporation into the HSF design.

3.1 EVALUATION RESULTS SUMMARY

The evaluated decontamination methods for casks include manual swiping, liquid
decontamination using decontamination solutions, and dry ice blasting.
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Based on the evaluation of decontamination methods for casks, the recommended cask
decontamination method is manual swiping for decontamination of both internal and external
surfaces of the cask. A manual spray and wipe method should be used for the external surfaces
of the cask and a swab on a pole or other similar technique should be used for internal cask
surfaces.

3.2 CONSTRAINTS, ASSUMPTIONS, AND RISKS

The assumptions for decontamination of casks used to develop this evaluation are presented in
this section. For each assumption, the basis or rationale for the assumption is provided.

e The level of contamination of the cask internal surfaces will not preclude manual
decontamination methods. Because the canisters transported in the casks are sealed and
decontaminated to the MGR acceptance criteria before being loaded into the cask, any
cross contamination that may occur should be at a level that allows manual
decontamination.

e The dose rates from loaded casks will not preclude manual decontamination methods of
the external cask surfaces. MGR casks must comply with the external radiation level
requirements as stipulated in “Shippers ~ General Requirements for Shipments and
Packagings” (49 CFR 173) for transport in public, and onsite transportation casks are
required to provide an equivalent degree of protection or be designed to maintain
radiation exposures as low as reasonably achievable.

3.3 ALTERNATIVES CONSIDERED

The altematives considered in the evaluation of cask decontamination are provided below.,
Each of the alternatives is described in sufficient detail to allow evaluation and selection of the
preferred approach.

Alternative 1 — Manual Swipe Decontamination. This alternative consists of decontamination
using manual techniques that do not use large liquid volumes and that can be accomplished
locally in the receiving bay. If the internal surface is found to be contaminated, operating
personnel will use a swab attached to a long reach pole to reach the contaminated surfaces.

The swab will be lightly moistened with a decontamination solution to assist in removal of the
contamination. A special facility area will not be required.

Alternative 2 — Dry Ice Blasting. Dry ice blasting relies on the ablating properties of solidified
carbon dioxide projected onto a surface to remove contamination. Dry ice pellets are sprayed
onto the contaminated surface through a nozzle. Upon contact, the solidified carbon dioxide
sublimates to gas, removing surface contamination as an airborne particulate. The resulting
particulate is collected by the facility ventilation system or a specially designed collection hood.
Contaminated casks would be moved to a nearby area or room equipped with appropriate
ventilation and decontamination equipment for the generated airborne radioactivity where the
casks would be decontaminated. In addition, dry ice pellet receiving and storing or
manufacturing capabilities would have to be provided. '
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Alternative 3 — Solution Decontamination. Under this alternative, contaminated casks would
be decontaminated using various decontamination solutions, Solutions commonly used in the
nuclear industry include acids and bases, oxidizers and reducers, and surfactants alone or in
combination, Solutions can be sprayed on or the contaminated equipment can be immersed in
the solution. For this application, immersion in a solution bath is considered impractical and cost
prohibitive. For sprayed applications, solutions are sprayed onto the contaminated surface,
sometimes at high pressure, and drainage is collected. For this alternative, a separate
decontamination room would be required. The room would be equipped with coated walls,
drains, and a ventilation system. Additionally, waste solution handling equipment and solution
makeup equipment (tanks, pumps, piping, spray wands) would be required. Casks would be
moved into the decontamination room, sprayed with solutions and rinsed, and swiped for
verification of decontamination.

3.4 EVALUATION CRITERIA

Table 1 provides a summary of the cask decontamination evaluation criteria.

Table 1. Summary of Cask Decontamination Evaluation Criteria

Evaluation Criteria Description

Operability Qualitative measure of inherent complexity determined by
the following factors:

» Physical complexity
+ Operator interfaces

Availabitity Qualitative measure of the following:
o Maintainability
» Reliability
« Inspectability
Environmental Considerations Measurement of the following factors:
« Airborne effluent generation and associated cleanup
equipment

» Secondary liquid waste generation and disposal
« Permilling requirements

Safety Assessment of the following factors:
«  Radiological protection

¢ Industrial safety

« ALARA

Decontamination/Decommissioning Qualitative measure of features incorporated into design to
facilitate future decontamination for decommissioning

Capital Cost Quatitative comparison of the capital cost for each option

Operating Cost Qualitative comparison of the O&M costs for each option

ALARA = as low as reasonably achlevable,
O&M = operations and maintenance.
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The following criteria were determined to be non-differentiating for decontamination
capabilities: :

¢ Technical maturity
o Constructability
¢ Expandability.

3.5 ANALYSIS OF ALTERNATIVES

The three alternatives were evaluated against the evaluation criteria using qualitative as opposed
to quantitative ranking. Table 2 presents the evaluation of alternatives against the evaluation
criteria.

3.6 FINDINGS AND RECOMMENDATIONS

Based on the above evaluation, Alternative 1 — Manual Swipe Decontamination, is preferred.
The potential infrequency and ease of decontaminating a cask does not justify installation of
complex or aggressive decontamination systems. Based on the cask geometry, size, and
expected contamination, decontamination using manual swiping techniques should be
satisfactory.

4.0 REFERENCES

49 CFR 173, “Shippers — General Requirements for Shipments and Packagings,” Code of
Federal Regulations, as amended

DOE/EM-0093, 1996, Waste Acceptancé Product Specifications for Vitrified High-Level Waste
Forms, Rev. 2, U.S. Department of Energy, Office of Environmental Management,
Washington, D.C. '

DOE/RW-0351, 1995, Waste Acceptance System Requirements Document, Rev. 1,
U.S. Department of Energy, Office of Civilian Radioactive Waste Management,
Washington, D.C.

RPP-16360, 2003, Project W-464 Interim High-Level Waste Canister Drop Mitigation in
Canister Storage Building Analysis, Rev. 0, CH2M HILL Hanford Group, Inc., Richland,
Washington.
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Table 2. Cask Decontamination Alternative Evaluation

Evaluation Criteria

Alternative { =
Manual
Decontamination

Alternative 2 - Dry
Ice Blasting

Alternative 3 —
Solution
Decontamination

Operability High. Fewest Moderate. Additional | Moderate. Additional
movements of cask. cask movements and | cask movements and
Can be accomplished | operating processes | operating processes
without changing the | are required. required. Additional
handling process. Additional complexity | complexity for solution
Simple tools and of operations for CO, | pumping, distribution,
operations. pellet production and | and collection
blasting equipment, systems, Additional
Additional operational | operational
restriclions due to restrictions due to
ventilation system for | ventilation system for
airborne airbome
contamination and contamination and
CO; gas. aerosols.
Avaitability High. Minimal impact | Moderate, Moderate.
to operations and Decontamination Decontamination
maintenance, equipment must be equipment must be
maintained for maintained for
infrequent use. infrequent use.
Environmental Generates small Generates airbome Generates airborne
Considerations volumes of solid LLW. | contamination and contamination and
small volumes of solid | aerosols. Generates
LLw, liquid LLW and small
volumes of solid LLW.
Safety No safety issues. Potential safety risk to | Potential safety risk

operators from spray

from hazardous

nozzle and low chemicals,
temperature system.

Decontamination and | No added facility Added footprint to Added footprint to

Decommissioning footprint to D&D, D&D. Systemcanbe | D&D. System can be
used during used during
operations for operations for
housekeeping. housekeeping.

Capital Cost Lowest Moderate relative Moderate relative
increase to capital increase to capital
cost. cost.

Operating Cost Lowest Moderate relative Moderate relative

increase for system
operation and

increase for system
operation and

mainienance. maintenance.
D&D = decontamination and decommissioning.
LLW = low-level waste.
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APPENDIX D
ROUGH-ORDER-OF-MAGNITUDE COST ESTIMATE
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APPENDIX D
ROUGH-ORDER-OF-MAGNITUDE COST ESTIMATE

D1.0 SCOPE

The rough-order-of-magnitude (ROM) cost estimate includes the capital cost for the design,
construction, installation, and commissioning of the preferred Hanford Shipping Facility (HSF)
alternatives as described in Section 2.0 of this document. A security requirements analysis must
be completed to determine facility protection measures. Upon completion of the security
requirements analysis, the cost of security protection measures will be established. ROM cost
estimates are provided for the following:

¢ HSF without canister storage (Attachment D1)
» HSF with storage for 2,000 immobilized high-level waste canisters (Attachment D2)

» Future addition of additional storage module for 2,000 immobilized high-level waste
canisters (Attachment D3) — Costs are not included in the base facility cost

¢ Incorporation of canister decontamination and overpacking capability into the HSF
(Attachment D4) — Costs are not included in the base facility cost

s Supporting infrastructure for alternative sites 3, 5A, and 5B. (Appendix A) — Costs are
included in the base facility cost.

D2.0 COST ESTIMATE BASIS

The following are the assumptions that form the basis for the ROM cost estimates. Additional
basis for the addition of a future 2,000 immobilized high-level waste canister storage module is
provided in Section D2.1, and for incorporation of canister decontamination and overpacking
capability is provided in Section D2.2,

a) Civil quantities were based on a manual takeoff of cubic yards of concrete from the
layouts and cost obtained using unit rates for construction from Bechtel National
Incorporated’s Waste Treatment Plant project estimate in 2002/2003 escalated to 2004
dollars.

b) Excavation costs assume chosen site is clean and free from contamination.

c¢) Steel quantities were obtained using parametric estimating of volume and unit rates for
construction from Bechtel National Incorporated’s Waste Treatment Plant project
estimate in 2002/2003 escalated to 2004 dollars.

d) Heating, ventilation, and air conditioning quantities were developed by takeoffs of
volumes from the layout and using heating, ventilation, and air conditioning equipment
quotes and installation costs provided by Superior Air Handling Corporation for the

AppD-0930 D-1 September 30, 2004
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Foster Wheeler/BNFL conceptual design estimate for the salt waste processing facility at
the Savannah River Site (2003) escalated to 2004 dollars and increased by a location
factor of 1.23 to account for the higher cost of construction in Richland, Washington,
versus Savannah, Georgia.

e) Mechanical equipment costs were obtained via budget quotation (Cranes — American
Crane Company) and parametric estimating, using Bechtel National Incorporated’s Waste
Treatment Plant project estimate in 2002/2003, which has similar mechanical handling
equipment and is based on vendor quotes; escalated to 2004 dollars.

f) Control, electrical, and instrumentation equipment estimates were based on the
Foster Wheeler/BNFL estimate for the salt waste processing facility and scaled
accordingly for the reduced complexity in the HSF and include dollar escalation and
location factor adjustments.

g) All other cost elements were parametrically estimated from the Foster Wheeler/BNFL
estimate for the salt waste processing facility and include dollar escalation and location
factor adjustments.

h) Cost estimates include the following:

a. Project Management: 10%
b. Project Support: 10%
¢. Contingency: 30%.

D2.1 FUTURE STORAGE MODULE ADDITION

The following are the additional assumptions that form the basis for the ROM cost estimate for
the future addition of a 2,000 immobilized high-level waste canister storage module.

a) Itwas assumed that the future storage structure is physically attached to the existing
storage structure as shown on Drawing CEES-04-044-C-004, sheet 1, provided in
Appendix E, with a bogie transfer tunnel between the existing storage structure.

b) The future storage is self-sufficient from a heating, ventilation, and air conditioning,
electrical and instrumentation, and control and other services perspective.

D2.2 CANISTER DECONTAMINATION AND OVERPACKING CAPABILITY

The following are the additional assumptions that form the basis for the ROM cost estimate for
incorporation of canister decontamination and overpacking capability in the HSF:

a) Receipt and staging of empty overpack containers and limited space for
out-of-specification canisters

b) In-cell decontamination booth, complete with carbon dioxide blasting remote lance, to be
operated using master-slave manipulators and viewed through a shielding window
(carbon dioxide pelletizer is located out-cell)
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c) Weld station to enable remote welding of the overpack lid, once the out-of-specification
canister is ready for overpacking. The weld station includes a remotely operated orbital
welding head, wire feed, inspection cameras and a re-work milling head that can be used
to re-work a bad weld. A cell transfer port is provided to facilitate transfer of
consumables. Weld inspection will be visual only and weld parameters will be qualified,

such that nondestructive examination can be limited to visual and demonstrating weld
parameters are within range

d) Empty overpacks will enter the cell using the existing canister import bogie, complete
with overpack lid. A spider is provided for centralizing the overpack in the bogie

e) A remotely operated confinement door is provided between the main load in/out area of
the cell and the decontamination and overpacking area

f) The load in/out crane is utilized for canister movements between the two areas

g) Itis assumed that decontamination/overpacking would occur off-shift to the normal
foad in/out cell operations, such that the 2 canister/day throughput in the joad infout area
is not affected.

D3.0 SPECIFIC EXCLUSIONS FROM THE ESTIMATE

The following iterns were specifically excluded from the estimate for the facility:
a) Decommissioning and demolition costs

b) Provisions for decontamination and overpacking of canisters within the HSF.
The additional cost for this capability is provided in Attachment D4

¢) Subcontractor’s fee
d) Permitting

e) Taxes.

D4.0 COST SUMMARY

Table D.1 provides a cost summary of the capital cost for design, construction, installation, and
commissioning.
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ATTACHMENT D1
HANFORD SHIPPING FACILITY WITHOUT STORAGE
ROUGH-ORDER-OF-MAGNITUDE
COST ESTIMATE DATA SHEETS
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" - Designand Engineering Costs ~ HSF Only

Conceptual Design

Assumptions

Hours 38,560 | Hours include all engineering, design, project

" | management manhours for the 6 month conceptual
design with an FTE across all disciplines of 44 at
$80/hr average loaded rate - 2 mth rampup to full

strength
$ Hours $3.084,800
ODCs $61,696 | Allowance of 2% of hours

Subtotal . '$3,146,496 | Excludes fee and escalation

Title I and 1l Design

Assumptions

Hours 93,440 | Hours include all engineering, design, project

* | management manhours for the 12 month design with
an FTE across all disciplines at $80/hr average loaded
rate - 1 mth rampup to full strength {44,60)

$ Hours © $7,475,200

Subcontracts $150,000 | subcontracts for SSI Analysis, Fire Suppression
.| system at $100K and $50K respectively

Equipment/Materials $74,752

Allowance of 1% of hours for office and supplies
ODCs $149,504 | Allowance of 2% of hours
Subtotal ' %7,849,455 | Excludes fee and escatation

Title ill Engineering Support to Construction

Assumptions

Hours 33,120 | Hours include all engineering, design, project
management manhours for the 18 months with an FTE
across all disciplines of 12 at $80/hr average loaded
rate

$ Hours $2.649,600

Equipment/Materials $26,496 | Allowance of 1% of hours for office and supplies

ODCs $52.,992 | Allowance of 2% of hours

Subtotal . 1$2,729,088 | Excludes fee and escalation

FTE = full-time employee.

HSF = Hanford Shipping Facility.
ODC = other direct cost.

S&I = soil-structure interaction.
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Commissioning Costs — HSF Only -
Commissioning Costs
Assumptions

Hours 52,800 | Hours include all engineering, design, project
management manhours for 8 (Cold) and 3
months (Hot) with an FTE across all discipfines
of 30 at $80/hr average loaded rate

$ Hours $4,224,000

Equipment/Materials $200,000 | Commissioning materials include dummy cans,
dummy cask - allow $200,000

ODCs $84,480 | Allowance of 2% of hours

Subtotal $4,508,480 | Excludes fee and escalation

FTE = fuli-time employee.

HSF = Hanford Shipping Facility.

ODC = other direct cost.
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ATTACHMENT D2
HANFORD SHIPPING FACILITY WITH STORAGE -
ROUGH-ORDER-OF-MAGNITUDE
COST ESTIMATE DATA SHEETS
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~ Design and Engineering Costs — HSF with 2,000 IHLW Canister Storage

Conceptual Design

Assumptions

Hours §9,200 | Hours include all engineering, design, project
management manhours for the 8 month conceptual
design with an FTE across all disciplines at $80/hr
average loaded rate - 2 mth rampup to full strength

$ Hours $4,736,000 , ,

ODCs $94,720 | Allowance of 2% of hours

Subtotal - $4,830,720 | Excludes fee and escalation

Title | and il Design
Assumptions

Hours 141,600 | Hours include all engineering, design, project
management manhours for the 12 month design
with an FTE across all disciplines at $80/hr average
loaded rate - 1 mth rampup to full strength (60,75)

$ Hours $11,328,000 :

Subcontracts $150,000 | Subcontracts for SS1 Analysis, Fire Suppression
system at $100K and $50K respectively

Equipment/Materials $113,280 | Allowance of 1% of hours for office and supplies

ODCs $226,560 | Allowance of 2% of hours

Subtotal $11,817,840 | Excludes fee and escalation

Title Ill Engineering Support to Construction
Assumptions

Hours 48,000 | Hours include all engineering, design, project
management manhours for 20 months with an FTE
across all disciplines at $80/hr average loaded rate

$ Hours $3,840,000

Equipment/Materials $38,400 | Allowance of 1% of hours for office and supplies

0ODCs $76,800 | Allowance of 2% of hours

Subtotal $3,955,200 | Excludes fee and escalation

FTE = full-time employee.

HSF = Hanford Shipping Facility.
{HLW = immobilized high-level waste.

ODC = other direct cost.

SS1 = soil-structure interaction,
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' Commissioning Costs — HSF with 2,000 IHLW Canister Storage -

Commissioning Costs

Assumptions

Hours 89,600 | Hours include all engineering,
design, project management
manhours for 10 months (Cold)
and 4 months (Hot) with an
FTE across all disciplines at
$80/hr average loaded rate

$ Hours $7,168,000

Equipment/Materials $200,000 | Commissioning materials
inciude dummy cans, dummy
cask - allow $200,000

ODCs $143,360 | Allowance of 2% of hours

Subtotal -~ .- 87,511,360 | Excludes fee and escalation

FTE = full-time employee.

HSF = Hanford Shipping Facility.
IHLW = immobilized high-level waste.
ODC = other direct cost.
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ATTACHMENT D3
FUTURE ADDITION OF 2,000 IMMOBILIZED
HIGH-LEVEL WASTE CANISTER STORAGE
ROUGH-ORDER-OF-MAGNITUDE
COST ESTIMATE DATA SHEETS
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Design and Enginsering’ Costs — Future Add:tion
- of 2,000 IHLW Canister Storage
Conceptual Design
, “ Assumptions
Hours 22,240 | Hours include all engineering, design, project
- | management manhours for the Is 6 month conceptual
design with an FTE across all disciplines at $80/hr
. 1 average loaded rate - 2 mth rampup to full strength
$ Hours $1,779,200 '
ODCs $35,584 | Allowance of 2% of hours
Subtotal - $1,814,784 | Excludes fee and escalation
Title | and il Design
Assumptions
Hours 55,200 | Hours include all engineering, design, project
* | management manhours for the 10 month design with
an FTE across all disciplines at $80/hr average loaded
rate - 1 month rampup
$ Hours $4,416,000
Subcontracts $150,000 | Subcontracts for SS1 Analysis, Fire Suppression
system at $50K and $25K respectively
Equipment/Materials $44,160 | Allowance of 1% of hours for office and supplies
ODCs $88,320 | Allowance of 1% of hours
Subtotal $4,698,480 | Excludes fee and escalation
Title Hll Engineering Support to Construction
Assumptions
Hours 23,040 | Hours include all engineering, design, project
management manhours for 18 months with an FTE
across all disciplines at $80/hr average loaded rate
$ Hours $1,843,200
Equipment/Materials $18,432 | Allowance of 1% of hours for office and supplies
QDCs $36,864 | Allowance of 2% of hours
Subtotal $1,898,496 | Excludes fee and escalation

FTE = full-time employee. :
= immobilized high-level waste.

HLW
0ODC = other direct cost.

88l = soil-structure interaction,
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Commissioning Costs — Future Addition of 2,000 IHLW Canister Storage

Commissloning Costs

Assumptions

Hours 38,400 | Hours include all engineering, design, project
management manhours for 8 months (Cold) and
4 months (Hot) with an FTE across all disciplines
at $80/hr average loaded rate

$ Hours $3,072,000

Equipment/Materials $100,000 | Allowance of $100,000
ODCs $61,440 | Allowance of 2% of hours
Subtotal - $3,233,440 | Excludes Fee and escalation

FTE = full-time employee,
IHLW = immobilized high-leve! waste.
ODC = other direct cost.
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'ATTACHMENT D4
INCORPORATION OF CANISTER DECONTAMINATION AND
OVERPACKING ROUGH-ORDER-OF-MAGNITUDE
COST ESTIMATE DATA SHEETS
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- Design and Engineerlng Costs — mcorporatnon of Canister ;
s Decontammation & Overpacking (2 Sheets) -
Conceptual Decon &
Design HSF Combo . Assumptions Overpack $ Assumptions
Hours 59,200 { Hours include all engineering, 5,820 | Assume 10% of
design, project management hours for
manhours for the 8 month additiona!
conceptual design with an equipment
FTE across all disciplines at
$80/hr average loaded rate - 2
mth rampup o full strength
$ Hours $4,736,000 $473,600
ODCs $94,720 | Allowance of 2% of hours $9,742 | Allowance of 2%
of hours
Subtotal $4,830,720 | Excludes fee and escalation - $483,072 | Excludes fee
. - . | and escalation
" Titie | and It Design " .
Decon &
HSF Combo Assumptions Overpack $
Hours 141,600 | Hours include all engineering, 14,160 | Assume 10% of
design, project management hours for
manhours for the 12 month additional
design with an FTE across all equipment
disciplines at $80/hr average
loaded rate - 1 mth rampup fo
full strength (60,75)
$ Hours $11,328,000 $1,132,800
Subcontracts $150,000 | Subcontracts for $S1 Analysis, 0 | No addition
Fire Suppression system at
$100K and $50K, respectively
Equipment and $113,280 | Allowance of 1% of hours for $11,328 | Aliowance of 1%
Materials office accommeodations, of hours for
supplies efc office/supplies
ODCs $226,560 | Allowance of 2% of hours $22,656 | Allowance of 2%
of hours
Subtotal "~ $11,817,840 | Excludes fee and escalation .. $1,166,784 | Excludes fee
' . ... ..~ {eand escalation
AppD-0930 D4-1 September 30, 2004
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- Titie lll Engineering Support to Construction
Decon &
HSF Combo Assumptions Overpack $
Hours 48,000 | Hours include all engineering, 4,800 | Assume 10% of
design, project management hours for
manhours for 20 months with additional
an FTE across all disciplines equipment
at $80/hr average loaded rate
$ Hours $3,840,000 $384,000
ODCs $76,800 | Allowance of 2% of hours $7.680
Subtotal - '$3,916,800 | Excludes fee and escalation $391,680

FTE = full-time employee.
ODC = other direct cost.
S8 = soil-structure interaction,
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‘ Commissioning Costs - lncdrporation of
Canister Decontamination & Overpacking

Commissioning Costs

Assumptions
Hours 4,480 | Assume 5% of HSF Combo hours
$ Hours $358,400
Equipment/Materials $100,000 | Allowance of 100,000 for test pieces
CDCs $7.168 | Allowance of 2% of hours
Subtotal $465,568 | Excludes fee and escalation

HSF = Hanford Shipping Facility.
ODC = other direct cost.
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APPENDIX E
FACILITY LAYOUT

This appendix contains the preferred Hanford Shipping Facility layout and site plan drawings for
the Hanford Shipping Facility with and without storage altematives. These drawings were
developed incorporating the findings and recommendations of the engineering evaluations
contained in Appendices A, B and C of this document.

The following drawings are included in this appendix.

CEES-04-044-C-004,Sht. 1 Hanford Shipping Facili‘ty With Storage Altemative 3
CEES-04-044-C-004, Sht.2  Hanford Shipping Facility Without Storage Alternative 3
CEES-04-044-C-004, Sht.3  Hanford Shipping Facility With Storage Altemnative 3

AppE-0930 E-1 Seplember 30, 2004
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APPENDIX F
SKETCHES

The sketches included in this appendix are provided to provide the reader with an understanding
of the truck and railcar cask and canister handling sets used to unload truck transported casks and
to load and remove monitored geologic repository casks from the Hanford Shipping Facility.
There is one section view of the Hanford Shipping Facility provided, BNFL-HSF-04, Sht. 6, to
give the reader a better understanding of the overall Hanford Shipping Facility vertical layout
and drawing CEES-04-044-C-007, Shts. 1-3, that provides a graphical dcplcuon of the material
handling steps identified in Table F.1.

Table F.1, below, provides a listing of the major and minor functions associated with the cask
and canister handling and provides references to the included sketches showing these activities.

Table F.1. Cask and Canister Processing Functions and Actions (5 Sheets)

Major ]
Function Minor Function Action Assumptions
Receive import (export) on-site - Open bay door Assume
canisters transporier (see Skelch 1A} transporter and

Back in transporter

cask radiological
Decouple and remove tractor. | survey performed

prior to
Close bay door introduction into
Import (export} on-site cask Attach crane with lift fixture to | import bay

(see Sketch 1B) cask
Remove cask tiedowns

Lift cask from transporter

Open isolation door

Move cask to cask import
tunnel

Close isolation door

Open funnel hatch

Lower cask onto import cask
bogie

Disconnect cask from lift fixture

Open {close) on-site cask Position impact wrench on jib
(see Sketch 1C) : crane

Unbolt cask lid bolts
instal! cask lid lift feature

Close tunnel hatch

AppF-0830 F-1 September 30, 2004
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Table F.1. Cask and Canister Processing Functions and Actions (5 Sheets)

Major

Remove and retain lid

Move casl/bogie to canister
removal station

Remove canister from on-siie
cask (see Sketch 1E)

Fosition in-cell crane over
canister

Open hatch

Grapple and lift canister

Close hatch

Export on-site
cask

Close on-site cask (refer to
Sketch 1A)

Transfer cask to/from loadout
station

Open hatch

Lift lid with jib and place on lid
inspection station

inspect lid/seals

Lift lid with jib and place on
cask

Open (close} on-site cask

Torque cask lid bolts

Export on-site cask

Import (export) on-site cask

Export on-site transporter

fmport (export) on-site
transporter

Perform radiclogical survey of
tractor

Function Minor Function Action Assumptions
Receive Transfer cask to/from loadout Move cask/bogie o lid removal
canisters station (see Skeich 1D) station
(Cont'd)

Inspect and Canister inspection Move canister to inspection
load canister (see Sketch 3A) station
Rotate and inspect canister via | Assumes rotating
cCcrv grapple
Load MGR cask Move canister to MGR cask Assumes loading
(see Sketch 3B) loading station directly from
Open hatch inspection station
Lower canister into MGR cask
Degrapple canister
Close hatch
AppF-0830 F-2 September 30, 2004
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Table F.1. Cask and Canister Processing Functions and Actions (5 Sheets)

Major
Function

Minor Funetion -

Action

Assumptions

Canister
-staging

- provided)

(noskefchés- |

Staga:c&rﬂsm

Move¢anister o stagmg

LOWQS’wmster into stagmg

~ Toosttisn:

‘Osgrapple canister

| No sketches-

provided for this -
funcﬁon -

Store canister

Transfer canister toffrom store

Move canister to store transfer
station

Open halch

Lower canister into store bogie

Degrapple canister

Close hatch

Storelretrieve canister

Move bogie to store import
station

Open hatch

Grapple and lift canister with
store crane

Close hatch

Move canister to storage
position

Lower canister into storage
position

Degrapple canister

: MGR cask

loading '
(no sketches
provided)

Load MGR cask from staging:

Grapple canister in staged -
Eoad MGR cask '

(080 MGR from store:

“iSfQéi!remeve canister

fmnsfer canister taffrom store

| boad MGR cask

‘| No sketches

provided for this
function

Receive MGR
cask

Import (export) MGR railcar
(refer to Sketch 70}

Open export bay door

Position MGR railcar

Remove locomotive

Close export bay door

Assumes cask
and railcar have
been
radiologically
examined and
cleaned of grime

AppF-0930
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Table F.1. Cask and Canister Processing Functions and Actions (5 Sheets)

Major
Function

Minor Function

Action

Assumptions

Receive MGR
cask (Cont'd;

Import (export) MGR cask
{refer o Sketch 7C})

Attach lifting device to
personnel barrier

Lift personnel barrier and place
in laydown area

Attach lifting device to impact
limiter (top and botiom)

Remove impact limiter
attachments

Move impact limiters to
laydown area

Remove tiedowns

Engage cask lift fixture

Rotate cask to vertical

Lift cask from railcar

Move cask to MGR cask
station

Open hatch

Lower cask onto MGR cask
bogie

Disconnect cask from lift fixture

Open (close) MGR cask
(refer to Sketch 7B)

Position jib crane with impact
wrench ,

Remove lid bolts

Attach lid lift feature

Engage cask lid lift fixture

Lift lid and move to lid
inspection station

inspect lid/seals

Perform inspections of cask
internals

Place lid on cask

Close hatch

Transfer MGR cask toffrom
loading station
(refer to Sketch 7A)

Move cask on bogie to lid
removal station

Remove and retain lid

Move cask on bogie to loading
station

AppF-0930
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Table F.1. Cask and Canister Processing Functions and Actions (5 Sheets)

Major
Function Minor Function Action Assumptions
Export MGR Close MGR cask Open (close) MGR cask
cask (see Sketch 7A)

Transfer MGR cask toffrom
loading station
Open hatch
Position jib crane with impact
wrench
Install cask lid bolts
Torque cask lid belts
Perform assembly verification
leak fest
Perform radiological
contamination survey
Remove lid lift feature

Export MGR cask Import (export) MGR cask

(see Skelch 7B)

Export MGR railcar import (export) MGR railcar

{see Sketch 7C)

CCTV = closed-circult television.
MGR = monitored geologic repository.
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