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WASTE MANAGEMENT SYSTEM®

1. Waste Management System Introduction

The Nuclear Waste Policy Act of 1982, as amended, (NWPA) established the federal government’s
responsibility to accept Spent Nuclear Fuel (SNF) ® and high-level radioactive waste (HLW) from waste
owners and generators for ultimate disposition. SNF generated by the current fleet of commercial nuclear
reactors is being stored at the reactor sites, both in fuel pools and in dry Independent Spent Fuel Storage
Installations (ISFSIs), with a limited amount being stored in away-from-reactor ISFSIs. Greater-Than-Class-
C (GTCC) low level waste (LLW) is also currently stored at shutdown and operating nuclear power plant
sites.® The federal government-generated and managed SNF and HLW is or will, when generated, be stored
at federal sites. The Department of Energy, Office of Nuclear Energy (DOE-NE) is developing a suite of
options and set of supporting analyses that will enable future informed choices about how best to manage
these materials.

The benefits of consolidating these materials at an Interim Storage Facility (ISF) within an integrated nuclear
waste management system have been recognized by both the Blue Ribbon Commission for America’s
Nuclear Future® and in the Administration’s Strategy for the Management and Disposal of Used Nuclear Fuel
and High-Level Radioactive Waste (“Strategy™).° Consolidated interim storage would:

e Allow for the removal of SNF from shutdown reactor sites
o Enable the federal government to begin meeting waste acceptance obligations
e Support the operation of a future deep geologic repository

o Provide for increased flexibility in the overall nuclear waste management system.

1.1 Background

DOE-NE is pursuing activities that can be conducted within the constraints of existing law and will facilitate
the development of an ISF, a geologic repository, and supporting transportation infrastructure. The activities

2 This report was prepared to advance DOE-NE’s objective of developing a suite of options and set of supporting analyses that will
enable future informed choices about how best to manage SNF and HLW. As such, this report should not be interpreted as a
statement of DOE policy as to how it intends to fulfill its acceptance obligation under the Standard Contract for Disposal of
Spent Nuclear Fuel and/or High-Level Radioactive Waste, 10 CFR Part 961. To the extent the discussions or recommendations
in this report conflict with the provisions of the Standard Contract, the Standard Contract provisions prevail. (DOE recognizes
that the dates in the Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste are no
longer considered absolute, however the dates are placeholders for planning purposes.)

® The terms “used nuclear fuel” or UNF and “spent nuclear fuel” or SNF were used interchangeably in this document.

¢ A Federal Circuit Court panel ruled that for purposes of determining damages in the spent nuclear fuel litigation, GTCC LLW
waste is considered HLW under the terms of DOE’s Standard Contract (Yankee Atomic Electric Co. v. U.S., 536 F. 3d 1268
(Fed. Cir. 2008) and Pacific Gas & Electric Co. v. U.S., 536 F. 3d 1282 (Fed. Cir. 2008)).

¢ Blue Ribbon Commission on America’s Nuclear Future Report to the Secretary of Energy, January 2012.
¢ Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, January 2013.
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being conducted can be transferred to a new nuclear waste management organization when established and
will not constrain its options. These include initiating planning for a large scale transportation program;
evaluating operational options for interim storage; furthering the design of a generic ISF; and developing
plans for initiating a consent-based siting process.

The mission is to lay the groundwork for implementing interim storage, including associated transportation,
per the Administration’s Strategy. Activities will support and maintain confidence in the safety and
sustainability of nuclear energy by demonstrating responsible actions to ensure the safe, secure and effective
management and disposition of used nuclear fuels.

The NFST is developing and beginning the implementation of an integrated management plan to (1)
implement interim storage; (2) improve the overall integration of storage as a planned part of the waste
management system; and (3) prepare for the large-scale transportation of SNF and HLW with an initial focus
on removing SNF from the shutdown reactor sites. Within existing authorizations, the NFST is planning for
and implementing the storage and transportation aspects of the Administration’s Strategy. The NFST
activities are prioritized and executed such that they will provide a foundation for a new nuclear waste
management organization, if authorized by Congress, or proceed with full implementation if the program
remains within DOE.

1.2 Purpose

This document:
o Establishes an initial set of Functions and Requirements (F&Rs) for storage and transportation
portions of the waste management system
e Provides bases for planning future activities (e.g., alternative analyses)
o Identifies interfaces between the Storage and Transportation Systems.

This document may be updated, as appropriate, in the future to incorporate specific changes in technical
scope or performance requirements that may have significant program implications. Such changes may
include changes to the program mission, operational capability, and stakeholder issues.

1.3 System Overview
1.3.1 Administration’s Strategy

DOE-NE is developing a suite of options and set of supporting analyses that will enable future informed
choices about how best to manage the used fuel from commercial nuclear power reactors in the United States
(U. S.). The NWPA established the U.S. Government’s responsibility to safely manage commercial SNF and
HLW.

In January 2013, the Administration issued its Strategy for implementation of the Blue Ribbon Commission
recommendations. The key elements of this strategy are captured in Figure 1.
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System Design

Phased,
Adaptive,
Staged

Pilot interim storage facility
Consolidated interim storage facility
Geologic repository

* Transportation system designed,
regulated, and executed for safe and

secure interstate shipping

Consent-based Governance

Facilities Siting & Funding
= Agreement at multiple jurisdictional * A new organization, empowered
levels with the authority to succeed
® Open and transparent * Timely access to sufficient funding

communication of benefits and risks « Fees collected; applied to their

* Mutually agreed upon off-ramps intended purpose

Figure 1- Key Strategy Elements

As stated,

“This Strategy includes a phased, adaptive, and consent-based approach to siting and implementing a
comprehensive management and disposal system. At its core, this strategy endorses a waste
management system containing a pilot interim storage facility: a larger, full-scale interim storage facility
(ISF) and a geologic repository in a timeframe that demonstrates the federal commitment to addressing
the nuclear waste issue, builds capability to implement a program to meet that commitment, and
prioritizes the acceptance of fuel from shutdown reactors. A consent-based siting process could result in
more than one storage facility and/or repository, depending on the outcome of discussions with host
communities; the Nuclear Waste Policy Act of 1982 (NWPA) envisaged the need for multiple
repositories as a matter of equity between regions of the country. As a starting place, this Strategy is
focused on just one of each facility.’

With the appropriate authorizations from Congress, the Administration currently plans to implement a
program over the next 10 years that:

e Sites, designs and licenses, constructs and begins operations of a pilot [ISF] by 2021 [TBV] with an
initial focus on accepting used nuclear fuel from shut-down reactor sites;

T Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, January 2013, p 1, paragraph

4.
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e Advances toward the siting and licensing of a larger interim storage facility to be available by 2025
[TBV] that will have sufficient capacity to provide flexibility in the waste management system and
allows for acceptance of enough used nuclear fuel to reduce expected government liabilities; and

o Makes demonstrable progress on the siting and characterization of repository site(s) to facilitate the
availability of a geologic repository by 2048 [TBV].”®

The Strategy is a framework for moving toward a sustainable program to deploy an integrated system
capable of transporting, storing, and disposing of SNF and HLW from civilian nuclear power generators,
defense, national security and other activities."

1.3.2 Integrated Waste Management System

The Strategy states that a future Waste Management System (WMS) should be comprised of consolidated
interim storage, a deep geologic repository, supporting transportation infrastructure, and waste management
activities both at the civilian nuclear power generators and at federal sites. In addition, the nuclear waste
management concept may include a research and development facility, possibly co-located with an interim
storage facility. Currently, the WMS is comprised of SNF and HLW storage at generator sites. Integrated
facility and infrastructure system analyses and trade studies that evaluate a range of facility and infrastructure
waste management system architectures are being conducted to inform future decisions to implement the
Strategy.

A high-level logistic framework describing the different options/alternatives and disposition pathways
between storage at the generator sites through ultimate disposition in a geologic repository is shown in
Figure 2. This framework shows the potential pathways for SNF and HLW stored at generator sites, both
wet and dry, to reach ultimate disposition in a disposal facility, potentially involving passage through interim
storage, and/or requiring packaging for disposal.

Waste Management System Architecture Evaluation efforts provide information regarding the various
alternatives for managing SNF generated by the current fleet of light water reactors operating in the U.S. and
federal government owned SNF and HLW. The objectives of these efforts are to:
e Provide quantitative information with respect to a broad range of nuclear waste management
alternatives and considerations
o Develop an integrated approach for evaluating storage, transportation, and disposal options, with
emphasis on flexibility in each activity
o Evaluate impacts of storage choices on SNF storage, handling, and disposal options
o Identify alternative strategies and evaluate these strategies with respect to cost and flexibility
e Consider a broad range of factors including repository emplacement capability, thermal constraints,
packaging needs, storage and transportation alternatives, and other potential system impacts.

Initial analyses of an integrated system capable of transporting, storing, and disposing of SNF from civilian
nuclear power generators has already been completed.” These initial analyses did not include other SNF and

9 1bid, p 2, paragraph 2.
" Ibid, p 1, paragraph 1.
" Used Fuel Management System Architecture Evaluation, Fiscal Year 2012, FCRD-NFST-2013-000020, Rev. 0, October 31, 2012.

J Used Fuel Management System Architecture Evaluation, Fiscal Year 2013, FCRD-NFST-2013-000377, Rev. 1 DRAFT(?), October
31, 2013.
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HLW generators (e.g., defense, national security, etc.). These and future integrated system analyses and
trade studies will support establishment and refinement of the functional requirements presented herein



Nuclear Fuel Storage and Transportation Requirements Document, Rev. 2
February 16, 2016

Waste Generators and
Custodians

Commercial Reactor Sites

Canisterized Fuel==
Existing Systems

Canisterize Fuel

For Direct Shipment —

Existing Systems

e

Transport Fuel in

Federal Government Sites

Federal Government UNF & HLW — ‘
Storage and Packaging ‘

Re-Usable Transportat
Casks (Bare Fuel)

N

~

Canisterize Fuel

For Direct Shipment
~

Canisterized Fuel
WP Compatible Size

Transport Federal
Government
Owned UNF and HLW

Storage System

Canisterized Fuel
— Existing Systems
(direct transfer to packaging)

- - 7

/,

ion

Interim Storage
Commercial UNF

N

Federal Government UNF and
HLW

Federal Government — Dry
Storage

I
I
!

™~ « Canisterized
Fuel Existing
Systems

=

Bare Fuel
If at
Repository,
— Transport Fuel
in Re-Useable
Transportation
Casks

\~

Packaging for

Disposal
(facility could be
located at interim

storage or disposal

facility)

Canisterized Fuel
WP Compatible Size
(direct transfer to disposal)

— a— o— e e Canisterized Fue| == @ cm—

WP Compatible Size

Canisterized
Fuel — WP
Compatible

i

Disposal
System

Canisterized Fuel
= WP Compatible
Size

A

Transport Federal
Government
Owned UNF and HLW

Transport Federal
Government
Owned UNF and HLW
(direct to disposal)

Figure 2 — Overall Options and Alternatives for Managing UNF and HLW.



Nuclear Fuel Storage and Transportation Requirements Document, Rev. 2
February 16, 2016 7

1.3.3 Waste Management System Concept for Function and Requirements
Development

It is recognized that the entire nuclear waste management system comprises the suite of facilities,
infrastructure, and functions between storage at the generator sites through ultimate disposition in a geologic
repository. However, the functional requirements presented herein are focusing on the transportation and
storage aspects of the Administration’s Strategy. This delineation is shown in Figure 3 and supports the
development of capabilities needed to pursue activities that can be conducted within the constraints of
existing law and facilitate the development of an ISF and the supporting transportation infrastructure.

Nuclear waste management activities at the generator sites, either commercial nuclear reactor sites or federal
government sites, establish the boundary conditions for the storage and transportation portions of the waste
management system. Therefore, generator waste management is considered as an interface.

The ultimate disposal of waste including SNF and HLW is also treated as an interface. Functional
requirements for the Disposal System will be established later as the siting and development process for a
geologic repository progresses. However, it is important to consider this interface when establishing
functional requirements for the transportation and storage components of the waste management system.

The transportation aspect of the waste management system has been allocated to a Transportation System
and the storage aspect has been allocated to a Storage System as shown in Figure 3. These systems will
work in conjunction with each other to fulfill a variety of functional and performance requirements for the
implementation of the transportation and storage aspects of the Administration’s Strategy. The
responsibilities included in these systems have been summarized below and are based on Program Guidance
provided in Section 3 and Assumptions provided in Section 4. Interfaces with the generator sites and the
Disposal System are discussed in Section 6.

Waste Management System

fffffffffffffff

Transportation

System Storage System Disposal System

Figure 3- Waste Management System Architecture

1.3.3.1 Transportation System

The Transportation System (TS) responsibilities include design, acquisition, construction, operation, and
maintenance of the systems, structures, and components needed to_transport the following material from
their present location to storage and disposal:

Commercial SNF

Government owned SNF

Government owned HLW

Greater-Than-Class C Low-Level Waste (GTCC — LLW) generated from decommissioning nuclear
power reactors.
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Transportation includes waste acceptance, transport of the materials defined above to an ISF, and transport of
the materials defined above to a disposal facility.

1.3.3.2 Storage System

Storage System (SS) responsibilities include the design, acquisition, construction, operation, and
maintenance of the systems, structures, and components needed to store the following material:

Commercial SNF

Government owned SNF

Government owned HLW

GTCC - LLW generated from decommissioning nuclear power reactors.

Storage includes both the pilot ISF and the larger ISF. The larger ISF shall provide the capability to store all
of the materials defined above. The pilot ISF shall have limited capacity focused on the shutdown reactor
sites as directed by the Strategy. The pilot ISF shall provide the capability to store the following:

o Commercial SNF stored in dry storage casks currently located at shutdown reactor sites
e GTCC- LLW in dry storage canisters generated from decommissioning nuclear power reactors.

2. WMS Resource Documents

The following reports were utilized to develop the functions and requirements (F&Rs) documented in this
report:

e Since the passage of the NWPA in 1982, DOE and others have completed many studies directly and
indirectly relevant to the role that consolidated storage could play in the back-end of the fuel cycle.
In August, 2011, studies related to both the Monitored Retrievable Storage (MRS) facility and the
surface facility proposed for the Yucca Mountain Repository were examined to identify prior studies
which could be applied to future scoping, design, and cost studies. The results of the examination
were documented in the report titled, Consolidated Storage Lessons Learned and Background
Information. © Appendix A of the referenced report provides a list of prior studies judged as most
important to informing future studies.

While the present SNF and consolidated storage missions have changed considerably from the prior
studies, the core functions to receive, store, package, continually monitor, and then ship nuclear fuel
for ultimate disposal remain the same. Many of the design attributes of the previous studies remain
valid technical solutions for managing the back-end of the fuel cycle.

e The report, Civilian Radioactive Waste Management System Requirements Document, A00000000 —
00811-1708 — 00003, Rev. 3, November 1996, was selected as a resource document because it
specified the following top-level requirements for the Civilian Radioactive Waste Management
System (CRWMS): 1) Accept and Transport Waste, 2) Store Waste (if approved), and 3) Emplace
and Isolate Waste.

K Carter, J., Delley, A., Cotton, T. Consolidated Storage Lessons Learned and Background Information, FCRD-USED-2011-
000345, Rev. 0, September 13, 2011.
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The “store” requirements were evaluated. The requirements that were applicable to the current
Administration’s Strategy were used as a starting point for developing the F&Rs documented in this
report.

e The report, Civilian Radioactive Waste Management System Requirements Document, DOE/RW-
0406, Rev. 8, September 12, 2007, was selected as a resource document because it specified the
following top-level requirements for the Civilian Radioactive Waste Management System
(CRWMS): 1) Waste Acceptance, 2) Transportation, and 3) Monitored Geologic Repository.

The “accept” and “transport” requirements were evaluated. The requirements that were applicable to
the current Administration’s Strategy were used as a starting point for developing the F&Rs
documented in this report.

e The report, Dry Storage of Used Fuel Transition to Transport, FCRD-UFD-2012-000253, Rev. 0,
August 2012, was selected as a resource document because it provided details of dry storage cask
systems and contents in use in the U. S. for commercial light water reactor fuel dry storage.
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In September 2012, DOE contracted with three teams to prepare design concept studies to
investigate SNF storage and transportation. DOE was seeking alternatives to support an
evaluation and possible future selection of a concept that could be developed as an option for
interim storage of commercial SNF. The three teams were headed by AREVA Federal Services,
EnergySolutions, and Shaw Environmental and Infrastructure (now CB&I). The three teams
completed their design concept studies and issued reports.

The design concepts reports were prepared by the three independent teams without system or
design requirements provided by the contract in order to solicit unbiased opinions. While the
three reports provided some overlapping materials, each report also contained original concepts.
Taken together the reports are comprehensive regarding transportation and storage concepts
needed.

The Fuel Cycle Research and Development report, Used Fuel Management System Architecture
Evaluation, Fiscal Year 2012, FRDC-NFST-2013-000020, Rev. 0, October 31, 2012,
summarized system-level analyses of the overall interface between the generators’ sites, interim
storage and ultimate disposition of SNF along with development of supporting logistic simulation
tools. A range of at-reactor SNF acceptance methods were evaluated with respect to at-reactor
SNF management, ISF SNF management, and SNF packaging.

Used Fuel Management System Architecture Evaluation, Fiscal Year 2013, FCRD-NFST-2013-
000377, Rev. 1 Draft October 21, 2013, presents the results of 1) further investigations into
different alternatives for accepting SNF from the commercial reactor fleet, 2) an initial
evaluations of the effects of repository thermal constraints on ISF operations, 3) an evaluation of
used fuel pool configurations, 4) process flow configuration and description development, and 5)
an assessment of research and development needs for future SNF packaging.

Project Concept for Nuclear Fuels Storage and Transportation, FCRD-NFST-2013-000132, Rev.
1, June 15, 2013, used work performed by industry and national laboratories to develop a partial
list of facility design concepts that could potentially be deployed to meet the requirements of the
Strategy for further evaluation. An initial set of F&Rs were developed in this report.

The F&Rs provided in the NFST Requirements Document (this document) supersedes the F&Rs
provided in the Project Concept for Nuclear Fuels Storage and Transportation and will be used
to provide guidance for future stages of design development.

Nuclear Fuels Storage and Transportation Planning Project Inventory Basis, FCRD-NFST-
2013-000263, Rev. 1, March 2014, provided the commercial SNF, Government (DOE) owned
SNF and Government (DOE) HLW currently in inventory and forecast for the life of the ISFs.
This inventory projection will be used to ensure consistency between the various program
elements.

Preliminary Site Factors and Considerations for Interim Used Fuel Storage Facilities, FCRD-
NFST-2013-000370, Rev. 0, September 23, 2013, presented siting factors and additional
considerations for siting the pilot ISF and the larger consolidated ISF.
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3.

WMS Program Guidance

In addition to the Resource Documents described in Section 2, F&Rs were developed based on the
following guidance from the Strategy for the Management and Disposal of Used Nuclear Fuel and High-
Level Radioactive Waste, January 2013.

A

“The Administration endorses the key principles that underpin the BRC’s recommendations. The
BRC’s report and recommendations provide a starting point for this Strategy, which translates
many of the BRC’s principles into an actionable framework within which the Administration and
Congress can build a national program for the management and disposal of the nation’s used
nuclear fuel and high-level radioactive waste.”"

“This Strategy includes a phased, adaptive, and consent-based approach to siting and
implementing a comprehensive management and disposal system.”™

“At its core, this Strategy endorses a waste management system containing a pilot interim storage
facility; a larger, full-scale interim storage facility; and a geologic repository in a timeframe that
demonstrates the federal commitment to addressing the nuclear waste issue, builds capability to
implement a program to meet that commitment, and prioritizes the acceptance of fuel from shut-
down reactors.”"

“A consent-based siting process could result in more than one storage facility and/or repository,
depending on the outcome of discussions with host communities; the Nuclear Waste Policy Act
of 1982 (NWPA) envisaged the need for multiple repositories as a matter of equity between
regions of the country. As a starting place, this Strategy is focused on just one of each facility.”°

“Sites, designs and licenses, constructs and begins operations of a pilot interim storage facility by
2021 [TBV] with an initial focus on accepting used nuclear fuel from shut-down reactor sites.”?

“Advances toward the siting and licensing of a larger interim storage facility to be available by
2025 that will have sufficient capacity to provide flexibility in the waste management system and
allows for acceptance of enough used nuclear fuel to reduce expected government liabilities.” 9

“Makes demonstrable progress on the siting and characterization of repository site(s) to facilitate
the availability of a geologic repository by 2048 [TBV].”'

Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, January 2013, p 1,

paragraph 3.

Ibid, p 1, paragraph 4.
Ibid, p 1, paragraph 4.
Ibid, p 2, paragraph 1.

P Ibid, p 2, paragraph 2.
9 lbid, p 2, paragraph 4.

Ibid, p 2, paragraph 5.
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H. “A pilot interim storage facility with limited capacity capable of accepting used nuclear fuel and
high-level radioactive waste and initially focused on serving shut-down reactor sites.”*

I. “A larger, consolidated interim storage facility, potentially co-located with the pilot facility
and/or with a geological repository, that provides the needed flexibility in the waste management
system and allows for important near-term progress in implementing the federal commitment.”"

J. “Following these initial efforts, capacity will be developed to enable the acceptance and
transportation of used nuclear fuel at rates greater than that at which utilities are currently
discharging it in order to gradually work off the current inventory.” "

K. “The Administration remains committed to addressing the Cold War legacy; and, in addition to
ongoing efforts, will consider transportation and interim storage of government-owned used
nuclear fuel and high-level radioactive waste at interim storage facilities.”

L. “Depending on the outcome of a consent-based process, [the larger ISF] could have a capacity of
20,000 MTHM or greater, and could be co-located with the pilot facility or the eventual
geological repository.”"

M. “The Administration will undertake the transportation planning and acquisition activities
necessary to initiate this process with the intent to transfer them to a separate organizational entity
if and when it is authorized by Congress and in operation. Outreach and communication, route
analysis, and emergency response planning activities consistent with existing NWPA
requirements would be conducted during this time.”*

4. WMS Assumptions

The following assumptions were developed in order to bridge the gap between the Administration’s
Program Guidance provided in Section 3.0 and the performance requirements listed in Section 8.0.

A. The pilot ISF will receive and store commercial SNF stored in dry storage canisters from
shutdown reactor sites.”

Basis: The pilot ISF will only receive SNF stored in dry storage canisters to facilitate the design,
licensing, and initial operations of the pilot.
Verification Method: Implementing Decision

Ibid, p 4, paragraph 2.
Ibid, p 4, paragraph 3.
Ibid, p 5, paragraph 1.
Ibid, p 5, paragraph 1.
Ibid, p 6, paragraph 2.
Ibid, p 7, paragraph 1.

Y Under the Standard Contract (10 CFR 961.11), DOE is obligated to accept only bare spent nuclear fuel. Acceptance of
canistered fuel would require a mutual agreement to modify the Standard Contract.
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Basis: The Strategy states the Pilot will focus on shutdown reactor sites. Fuel at the initial nine
shutdown sites (10 reactors) is stored in dry canisters. Fuel at other shutdown reactors is
expected to be transferred to dry storage but the schedule is uncertain.

Verification Method: Implementing Decision

. The pilot ISF and larger ISF will accept GTCC-LLW generated from decommissioning nuclear
power plants.”

Basis: Per the latest revision of the Nuclear Fuels Storage and Transportation Planning Project
Inventory  Basis, FCRD-NFST-2013-000263, accepting GTCC-LLW  from
decommissioned nuclear power plants will completely de-inventory shut-down reactor
sites.

Verification Method: Not Applicable
. The larger ISF will accept government owned SNF and HLW.

Basis: The Administration’s Strategy states, “The Administration remains committed to
addressing the Cold War legacy; and, in addition to ongoing efforts, will consider
transportation and interim storage of government-owned used nuclear fuel and high-level
radioactive waste at interim storage facilities.”

Verification Method: Implementing Decision
. The pilot ISF and larger ISF could potentially be co-located.

Basis: The Administration’s Strategy states , “A consent-based siting process could result in
more than one storage facility and/or repository, depending on the outcome of
discussions with host communities; the Nuclear Waste Policy Act of 1982 (NWPA)
envisaged the need for multiple repositories as a matter of equity between regions of the
country. As a starting place, this Strategy is focused on just one of each facility.”

The Administration’s Strategy includes “[a] larger, consolidated interim storage facility,
potentially co-located with the pilot facility and/or geological repository that provides the
needed flexibility in the waste management system and allows for important near-term
progress in implementing the federal commitment.”

? DOE-NE recognizes that the DOE, Office of Environmental Management (EM), is preparing an Environmental Impact

Statement (EIS) for disposal of Greater-Than-Class C Low-Level Radioactive Waste (GTCC LLRW). The EIS evaluates
potential alternatives involving various disposal methods for application at six federally owned sites and generic commercial
sites. The DOE-NE is considering alternatives for the interim storage of GTCC from decommissioned commercial nuclear

power plants only.
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If the pilot ISF and larger ISF were built as independent facilities, many of the systems,
structures and/or components would be duplicated at additional permitting, capital, and
operating cost.

Verification Method: Implementing Decision

E. A modular design and operating concept will be used to design and operate the pilot ISF and the
larger ISF. Modular concepts may be used to either expand the capacity of the integrated facility
and/or expand the functional capabilities of the facility. Modules will be deployed individually as
needed to support changes in the facility mission.

Basis: The Administration’s Strategy includes “a phased, adaptive, and consent-based approach
to siting and implementing a comprehensive management and disposal system.” Module
design and operating concept are effective and efficient alternatives for satisfying this
guidance.

Verification Method: Implementing Decision
F. The geologic repository (i.e., disposal facility) is not included in this version of the F&Rs.

Basis: The Administration’s Strategy calls for “demonstrable progress on the siting and
characterization of repository sites to facilitate the availability of a geologic repository by
2048 [TBV].” The development of the geologic repository F&Rs has been deferred to a
later date.

Verification Method: Implementing Decision

G. The WMS shall provide a platform for ongoing R&D to better understand how the storage system
will perform over time [TBV].

Basis: Per the Blue Ribbon Commission on America’s Nuclear Future Report to the Secretary of
Energy, January, 2012,* “A federal facility with spent fuel receipt, handling and storage
capabilities can support other valuable activities that would benefit the waste
management system. These include long-term monitoring and periodic inspection of dry
storage systems and work on improved storage methods. Many current dry cask systems
lack instrumentation to measure key parameters such as gas pressure, the release of
volatile fission products, and moisture. Some of this work can be done in laboratories,
but key aspects require the ability to handle and open loaded spent fuel storage containers
and examine the fuel. A consolidated storage facility with laboratory and hot cell
facilities and access to a substantial quantity and variety of spent fuel would provide an
excellent platform for ongoing research and development to better understand how the
storage systems currently in use at both commercial and DOE sites perform over time.”

Verification Method: Implementing Decision

% Blue Ribbon Commission on America’s Nuclear Future Report to the Secretary of Energy, January, 2012, p 39, paragraph 4.
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H.

SNF may require packaging prior to disposal.

Basis: If the current storage canisters do not meet the disposal facility acceptance criteria, then
packaging will be required prior to disposal. This packaging could be implemented at the
ISF or Repository.

Verification Method: Implementing Decision

5. WMS Regulatory Requirements

This section identifies the primary requirements of the WMS as established by, or derived from, key
Federal laws and regulations.

A.

WMS shall comply with the applicable provisions of 42 U.S.C. 10101 et seq., the Nuclear Waste
Policy Act of 1982, as amended.

WMS shall comply with the applicable provisions of 10 CFR Part 71, Packaging and
Transportation of Radioactive Material.

WMS shall comply with the applicable provisions of Department of Transportation (DOT)
regulations as documented in Title 49 of the Code of Federal Regulations.

WMS shall comply with the applicable provisions of 10 CFR Part 72, Licensing Requirements
for the Independent Storage of Spent Nuclear Fuel, High Level Radioactive Waste, and Reactor-
Related Greater Than Class C Waste. See Appendix B for details of 10 CFR Part 72, NUREG-
1567, Regulatory Guide 3.48, Regulatory Guide 3.60, Regulatory Guide 3.50 (Rev 2),
Regulatory Guide 3.53, and Regulatory Guide 3.73.

WMS shall comply with applicable provisions of 10 CFR Part 75, Safeguards on Nuclear
Material-Implementation of US/IAEA Agreement.

WMS shall comply with the applicable provisions of 10 CFR Part 73, Physical Protection of
Plants and Materials.

WMS shall comply with the applicable provisions of 29 CFR Part 1910, Occupational Safety
and Health Standards.

WMS shall comply with the applicable provisions of 10 CFR Part 20, Standards for Protection
against Radiation.

WMS shall comply with the applicable provisions of 10 CFR Part 851, Worker Safety and
Health Program.

Handling of fuel must meet the requirements of ANSI/ANS 8.1-2014, Nuclear Criticality Safety
in Operations with Fissionable Materials Outside Reactors.
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6. WMS Programmatic Interface Requirements

The Programmatic Interface Requirements provide the administrative activities that must be performed to
transport SNF, HLW, and GTCC-LLW between the WMS storage systems and the WMS external
interface systems (i.e., between: 1) Generator Sites and the SS, and 2) SS and the Disposal System).

In general, implementation of these requirements should only generate documentation such as contracts,
memoranda of understanding, waste acceptance criteria, response plans, communication plans, routing
plans, shipping papers, titles, etc. Unlike performance requirements, implementation of these
requirements should not generate systems, structures, or components (SSCs). These requirements also
help ensure consistency and promote clear communications between the purchaser and the custodian. In
some cases regulations are included with the requirements as bases.

A. Waste acceptance criteria shall be established to ensure that the waste can be received by the SS.

B. Waste acceptance criteria for disposal shall be established to ensure compatibility with the
Disposal System.

C. Technical assistance and funding shall be provided to states and Tribes affected by shipment of
SNF, HLW, and GTCC-LLW through their jurisdictions for training local public safety officials on
procedures for safe routine transport and response to emergency situations in accordance with
Section 180(c) of the NWPA. Effective emergency response is necessary to mitigate potential
impacts should an accident occur during transport.

D. Appropriate routing requirements shall be established per 49 CFR Part 172, Hazardous Materials
Table, Special Provisions, Hazardous Materials Communications, Emergency Response
Information, Training Requirements, and Security Plans, Subpart I, Safety and Security Plans.

E. SNF, HLW, and GTCC-LLW must be protected while in transit. Security is required to prevent
radiological sabotage or theft of these materials, and to coordinate response to potential threats.

F. The WMS will interface with the following entities when accepting and sending SNF, HLW and
GTCC- LLW:

e Purchasers - Non-Federal entities that have entered into a contractual agreement with DOE.
o Custodians - Government entities possessing SNF and HLW considered candidate for
disposal.

H. The WMS shall validate title and/or transfer of responsibility and custody documentation from
the purchasers and custodians in accordance with applicable law.

I. As required by 10 CFR Part 961, accurate description of the package contents is required to
assure safe handling of packages during and after transport.

J. Per 10 CFR Part 961 and 49 CFR Part 173, the loaded transport package must be appropriately
marked and labeled for shipment of SNF, HLW, or GTCC-LLW.
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K. Records of capacity, quantities, location and characteristics must be maintained in accordance
with 10 CFR Part 961, Standard Contract for Disposal of Spent Nuclear Fuel and/or High-Level
Radioactive Waste (“Standard Contract”).

7. WMS Functional Hierarchy and Flow Diagrams

The functional hierarchy diagram illustrated in Figure 4 provides the hierarchical relationship between the
functions to be performed by the WMS. The top-level function was broken down into sub-functions. The
sub-functions are the actions or capabilities necessary to perform the top-level function. In order to
ensure consistency and promote clear communications during the functional and requirements analyses
process, the top level function “Manage SNF, HLW, and GTCC-LLW” was allocated to the Waste
Management System; the sub-function “Transport SNF, HLW and GTCC-LLW” was allocated to the
Transportation System; and the sub-function “Store SNF, HLW and GTCC-LLW” was allocated to the
Storage System. The functions, requirements and bases statements will hereafter reference these systems.

The functional flow diagram illustrated in Figure 5 shows a logical interrelationship between the
functions to be performed.

Figure 6 combines the material flows for the various SNF and HLW management operations shown in
Figure 2 and the functional flow shown in Figure 5. The material flow is sequential, but there are some
variations in the sequential flow through the functional steps that need to be understood. These variations
are due to uncertainties in how the waste management system would be configured and operated, as
shown schematically in Figure 2.

While it is recognized that the feasibility of directly disposing large dry storage canisters in a geologic
repository is being evaluated, the packaging of SNF into disposal canisters is assumed to be required until
such feasibility can be demonstrated. Where a packaging facility would be located, either co-located with
the interim storage facility or co-located with the disposal facility, is not known. The location of the
packaging facility affects the functional steps between discharge from an interim storage facility and the
Disposal System. In addition, how the waste management system would be operated once a disposal
facility is available is not known. For example, as shown in Figure 6 once the disposal facility is
available, shipments to the interim storage facility may cease with all shipments from the generators
going directly to the disposal facility, provided such shipments meet disposal requirements.

The WMS includes a Packaging for Disposal function. This function has been allocated to the storage
system, regardless of where the facility would be located, as shown in Figure 4. It can be seen in Figure 6
that the location of the Packaging for Disposal function affects when in the process that SNF must pass
through the transportation system between discharge from interim storage and receipt at disposal (either
before or after the Packaging for Disposal function).

Figure 6 also recognizes that disposable canisters may be stored at the ISF. The SNF in such canisters
would not have to be packaged for disposal when discharged from interim storage.
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Level O
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Figure 4 — Waste Management System: Functional Hierarchy Diagram
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8. WMS Functions and Performance Requirements

This section provides the functions and requirements for the WMS. The functional hierarchy is illustrated in
Figure 4 and the functional flow is illustrated in Figure 5. In order to ensure consistency and promote clear
communications during the functional and requirements analyses process, the top level function “Manage
SNF, HLW, and GTCC-LLW” was allocated to the WMS.

If applicable, the assumptions provided in Section 4 are provided below as performance requirements. Once
the assumptions are validated, they will be deleted from the assumption section. If the assumptions are
found to be invalid, they will be removed from the assumptions section and the performance requirements
will be rewritten.

F 0.0 Manage SNF, HLW and GTCC-LLW

R0.1 The WMS shall be designed to accommodate the following materials as described in the
latest revision of Nuclear Fuels Storage and Transportation Planning Project Inventory
Basis, FCRD-NFST-2013-000263.
= Commercial SNF
= Government owned SNF
= Government owned HLW
=  GTCC-LLW generated from decommissioning nuclear power reactors

Basis: The WMS shall accommodate the materials listed in R 0.1 based on the following
guidance extracted from the Strategy for the Management and Disposal of Used
Nuclear Fuel and High-Level Radioactive Waste, January 2013.

e “Sites, designs and licenses, constructs and begins operations of a pilot ISF by
2021 [TBV] with an initial focus on accepting used nuclear fuel from shutdown
reactor sites.”

e “Advances toward the siting and licensing of a larger interim storage facility to
be available by 2025 [TBV] that will have sufficient capacity to provide
flexibility in the waste management system and allows for acceptance of enough
used nuclear fuel to reduce expected government liabilities.”

e “The Administration remains committed to addressing the Cold War legacy, and
in addition to ongoing efforts, will consider transportation and interim storage of
government-owned used nuclear fuel and high-level radioactive waste at interim
storage facilities.”

R0.1.1 The pilot ISF will receive and store commercial SNF stored in dry storage
canisters from shutdown reactor sites.

Basis:  The pilot ISF will only receive SNF stored in dry storage canisters to

facilitate the design, licensing, and initial operations of the pilot facility.

Basis:  The Strategy states the Pilot ISF will focus on shutdown reactor sites.

R 0.1.2 The larger ISF will accept commercial SNF from reactor sites.
Basis:  The Administration’s Strategy states “Advances toward the siting and
licensing of a larger interim storage facility to be available by 2025
[TBV] that will have sufficient capacity to provide flexibility in the
waste management system and allows for acceptance of enough used
nuclear fuel to reduce expected government liabilities.”
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R 0.1.3 The larger ISF will accept government owned SNF and HLW.

Basis:  The Administration’s Strategy states “The Administration remains
committed to addressing the Cold War legacy, and will consider
transportation and interim storage of government-owned used nuclear
fuel and high-level radioactive waste at interim storage facilities.”

R0.1.4 The pilot ISF and larger ISF will accept GTCC-LLW generated from the
decommissioning nuclear power plants.

Basis:  Per the latest revision of the Nuclear Fuels Storage and Transportation
Planning Project Inventory Basis, FCRD-NFST-2013-000263,
accepting GTCC-LLW generated from decommissioning nuclear power
plant will completely de-inventory shut-down reactor sites.

R 0.2 The WMS shall be capable of handling canisters in use by the commercial nuclear industry
and the federal government as currently defined in the latest revision of Nuclear Fuel
Storage and Transportation Planning Project Inventory Basis, FCRD-NFST-2013-000263.
Basis Policy to accept existing materials as packaged [TBD].

R 0.3 The WMS shall provide certified transportation casks for transporting the canisters defined
inR0.2.

Basis: Per 10 CFR 961.11, Article IV.B.2., “DOE shall arrange for, and provide, a cask(s)
and all necessary transportation of the SNF and/or HLW from the purchaser’s site to
the DOE facility.”

R 0.4 The WMS shall be capable of accommodating SNF, HLW and GTCC- LLW at the annual
acceptance rates specified in Table 1. [TBV]
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Table 1: WMS Annual Acceptance Rate

Year Pilot ISF Larger ISF
. Operating and Future Government
SHIE BT REEEE SIS Commercial Reactor Sites Owned
UNF GTCC- LLW UNF GTCC- LLW | UNF™ HLW
500
1 MTHM/yr. TBD
[TBV]
1,000
2 MTHM/yr TBD
[TBV]
1,500
3 MTHM/yr TBD
[TBV]
1,500
4 MTHM/yr TBD
[TBV]
2,000
5 MTHM/yr TBD TBD TBD
[TBV]
2,500
6 MTHM/yr TBD TBD TBD
[TBV]
3,000
7 MTHM/yr TBD TBD TBD
[TBV]

b The terms “used nuclear fuel” or UNF and “spent nuclear fuel” or SNF re used interchangeably in this document.
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Basis:

R0.4.1

R0.4.2

The actual operational load is a function of the numbers, types and sizes of casks
and canisters in which the SNF, HLW and GTCC- LLW are accepted from the point
of origin. Since these specific numbers are not known and schedules have not been
established, the required rates provided are estimated in terms of desired WMS
system level acceptance rates to allow timely removal of material from shut down
sites, and steadily reducing the inventory at operating sites.

The pilot ISF acceptance rate shall be ramped up over the first three years of

operation to 1,500 MTHM/yr. [TBV]

Basis:  The total 1,500 MTHM/yr [TBV] receipt rate was selected to be 50% of
the larger facility acceptance rate. This acceptance rate will allow the
Pilot to demonstrate key aspects of the transportation, fuel receipt and
storage at sufficient rate to provide lessons learned for the larger ISF
operations.

The larger ISF acceptance rate shall be ramped up over the first three years of

operation to 3,000 MTHM/yr. [TBV]

Basis:  The NFST is investigating a range (> 3,000 MTHM/yr) of acceptance
rates in an effort to determine the impact on the expected federal
liabilities. The lower end of this range (3,000 MTHM/yr [TBV]) is
based on 150% of the current quantity of fuel being discharged
annually® in order to limit and then end the liability costs.™® 3,000
MTHM/yr [TBV] is also the historical repository program acceptance
rate. Higher acceptance rates will limit the liability sooner but will also
result in an expansion of the larger facility capacity and at a greater
annual operating cost to support the increased acceptance rate.

R 0.5 The WMS shall have the capability to package SNF into disposal canisters prior to disposal.

R 0.6

Basis:

If the current storage canisters do not meet the disposal facility acceptance criteria,
and the disposal facility does not have packaging capability, then packaging will be
required prior to shipment from the ISF.

WMS shall provide a platform for ongoing R&D to better understand how the storage

system will perform over time [TBV].

Basis:

Per the Blue Ribbon Commission on America’s Nuclear Future Report to the
Secretary of Energy, January 2012, “A federal facility with spent fuel receipt,
handling and storage capabilities can support other valuable activities that would
benefit the waste management system. These include long-term monitoring and
periodic inspection of dry storage systems and work on improved storage methods.
Many current dry cask systems lack instrumentation to measure key parameters such
as gas pressure, the release of volatile fission products, and moisture. Some of this
work can be done in laboratories, but key aspects require the ability to handle and

 Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, p. 3, states “Currently more
than 68,000 metric tons heavy metal (MTHM) of used nuclear fuel are stored at 72 commercial power plants around the country
with approximately 2,000 MTHM added to that amount every year.”

% Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, p. 3, “outlines a strategy that
is intended to limit, and then end, liability costs by making it possible for the government to begin performing on its contractual

obligations.”

® Blue Ribbon Commission on America’s Nuclear Future Report to the Secretary of Energy, January, 2012, p 39, paragraph 4.
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open loaded spent fuel storage containers and examine the fuel. A consolidated
storage facility with laboratory and hot cell facilities and access to a substantial
quantity and variety of spent fuel would provide an excellent platform for ongoing
research and development to better understand how the storage systems currently in
use at both commercial and DOE sites perform over time.”

R 0.7 The pilot ISF shall begin operations in 2021. [TBV]
Basis: The Administration’s Strategy states, “Sites, designs and licenses, constructs and
begins operations of a pilot ISF by 2021 [TBV] with an initial focus on accepting
used nuclear fuel from shutdown reactor sites.”

R 0.8 The larger ISF shall begin operations in 2025. [TBV]

Basis: The Administration’s Strategy states, “Advances toward the siting and licensing of a
larger interim storage facility to be available by 2025 [TBV] that will have sufficient
capacity to provide flexibility in the waste management system and allows for
acceptance of enough used nuclear fuel to reduce expected government liabilities.”

R 0.9 The Transportation System infrastructure shall have a design life of at least 40 years [TBV].
Basis: Good engineering practice.

R 0.10 The Transportation System rolling stock shall have a design life of at least 40 years.

Basis: Railcars will be developed using off-the-shelf components. Maintenance will be
performed on the railcar fleet at regular intervals such that those railcars will be
more preventative maintenance that common rolling stock. Rail rolling stock can be
maintained for 40 years on average.

R 0.11 The Storage System shall have a design life of at least 80 years.

Basis: Assuming the Repository receives at its historical design rate of 3,000 MT/yr"™ and
the total SNF inventory is approximately 140,000 MT% | the repository operations
will require approximately 47 years. The strategy indicates the Repository will open
in 2048 [TBV] and the Pilot ISF in 2021 [TBV]. Therefore, the Pilot ISF will open
27 years (2048 — 2021 = 27 years) in advance of the Repository. Based on this
data, the SS design life should be at least 74 years (47 years + 27 years).

10 CFR 72.42 provides that a license term for an ISFSI or MRS not exceed 40 years
from the date of issuance. Licenses for either type of installation may be renewed
by the NRC at the expiration of the license term upon application by the licensee for
a period not to exceed 40 years and under the requirements of 10 CFR Part 72.

Establishing an 80 year design life for the Storage System covers one initial license
term and anticipates one license renewal. A requirement for an 80 year design life

T Office of Civilian Radioactive Waste Management (OCRWM), Civilian Radioactive Waste Management System Requirements
Document, DOE/RW-0406, Rev. 8, September 12, 2007. [TBV]

9 Carter, J. T. and Leduc, D. R, Nuclear Fuels Storage and Transportation Planning Project Inventory Basis, FCRD-NFST-2013-
000263, latest revision, Savannah River National Laboratory, Aiken, SC, August 30, 2013



Nuclear Fuel Storage and Transportation Requirements Document, Rev. 2
February 16, 2016 27

will support the development of design bases to include time-dependent aging
analyses (TLAAs) and aging management plans sufficient to cover the minimum
duration (74 years) necessary to support repository operations to receive 140,000
MT of SNF.

R 0.12 Packaging for disposal function shall have a design life of 50 years.

Basis: Assuming the Repository receives at its historical design rate of 3,000 MT/yr™ and
the total SNF inventory is approximately 140,000 MT" , the repository operations
will require approximately 47 years.

R 0.13 Research and Development (R&D) SSCs shall have a design life of 80 years [TBV].

Basis: The R&D system is assumed to be a subsystem of the SS. Therefore, the same basis
for the SS 80 year design life is also applicable to the R&D Systems. Refer R 0.11
basis.

ih Office of Civilian Radioactive Waste Management (OCRWM), Civilian Radioactive Waste Management System Requirements
Document, DOE/RW-0406, Rev. 8. September 12, 2007. [TBV]

i Carter, J. T. and Leduc, D. R, Nuclear Fuels Storage and Transportation Planning Project Inventory Basis, FCRD-NFST-2013-
000263, latest revision, Savannah River National Laboratory, Aiken, SC, August 30, 2013
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TRANSPORTATION SYSTEM

9. Transportation System (TS)
This section establishes the initial F&Rs for the Transportation System (TS)

9.1 TS Assumptions

The following assumptions were developed to bridge the gap between the Program Guidance provided in
Section 3 and the TS requirements.

A. The WMS assumptions provided in Section 4 are applicable to the TS.

B. The majority of the shipments will be done by rail.

Basis: In April 2004, DOE selected the mostly rail scenario analyzed in the Final Environmental
Impact Statement for a Geologic Repository for the Disposal of Spent Nuclear Fuel and
High-Level Radioactive Waste at Yucca Mountain, Nye County, Nevada (FEIS) ! as the
transportation mode**. In July 2005, DOE issued a policy stating that dedicated trains would
be the usual mode of rail transportation for SNF and HLW to a repository. The National
Academy of Sciences’ (NAS) National Research Council Committee on Transportation of
Radioactive Waste reviewed the practices and record of DOE shipments of radioactive
materials, particularly SNF and TRU. In its report, Going the Distance? The Safe Transport
of Spent Nuclear Fuel and High-Level Radioactive Waste in the United States (National
Research Council, 2006)", the NAS concluded, that using mostly rail as the transportation
mode and the use of dedicated trains is would be advantageous. Additionally, the majority
of the dual purpose storage system (storage and transportation) canisters deployed at nuclear
utilities exceeds the legal weight truck limits (see Table 2, Nominal Characteristics of Used
Nuclear Fuel Transportation Casks) and would require heavy haul transport permitting if
transported over the road.

Verification Method: Implementing Decision

C. WMS railcars (individual cars and consists) will be certified by the Association of American
Railroads under AAR S-2043, Performance Specification for Trains Used to Carry High-Level
Radioactive Material.

Basis: DOE and DOD entered a settlement agreement with Union Pacific Railroad Company in
2004 and with the BNSF Railway Company in 2012. The settlement agreement
“encompasses transportation in freight cars that are not now in service, some of which have
not yet been designed or built. Safe transportation of those cars may require operating,

¥ TBD
K Record of Decision on Mode of Transportation and Nevada Rail Corridor for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, NV, Federal Register, VVol. 69, No. 68, Thursday, April 8 2004.

" TBD
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train placement, route, or other restrictions and may not be possible in regular train
service.”

The settlement agreements further state that, “All cars supplied by the Government Shipper
shall be designed and maintained suitable for interchange service and will comply with AAR
Construction Standards at the time built and AAR Interchange Rules in effect at the time of
the movement,” M-1001, Design, Fabrication, and Construction of Freight Cars, is
contained in Section C, Part Il of the AAR MSRP while AAR Standard S-2043 is contained
in MSRP Section C, Car Construction—-Fundamentals and Details (AAR 2011). Thus, the
settlement agreement appears to encompass invokes Standard S-2043.

Verification Method: Implementing Decision

9.2 TS Functions and Performance Requirements

The functions’ hierarchy is illustrated in Figure 4 and the functional flow is illustrated in Figure 5. In order
to ensure consistency and promote clear communications during the functional and requirements analyses
process, the top level TS function “Transport SNF, HLW and GTCC-LLW” was broken down into the
following sub-functions:

e F1.1“Accept SNF, HLW and GTCC-LLW ”
o F 1.2 “Transport SNF, HLW and GTCC-LLW to the Storage System”
o F 1.3 “Transport SNF HLW, and GTCC-LLW to the Disposal System”

If applicable, the assumptions provided in Section 9.1 are provided below as performance requirements.
Once the functions are validated, they will be deleted from the assumption section. If the assumptions are
invalid, they will be removed from the assumption section and the performance requirements will be
rewritten.

F 1.0 Transport SNF, HLW and GTCC-LLW

R 1.0.1 The TS shall provide the capability needed to transport the casks defined in Table 2
and Table 3 by waterway vessel or heavy-haul vehicle.

Basis:  Waterway vessel or heavy-haul vehicle generator will be needed to
transport casks from Generator Sites without rail access to an
intermodal transfer point.

R 1.0.2 The TS shall provide the capability needed to transport the transportation casks
defined in Table 2 by truck, as necessary.

Basis:  Truck transport may provide cost and schedule advantages for
transportation of SNF and HLW.

R 1.0.3 The TS shall provide the capability needed to transport the casks defined in Table
3 by rail.

Basis:  If the weight of the loaded transportation casks exceeds the limits for
truck transport, the casks will need to be transported by rail.
A. The majority of the shipments will be done by rail.

Basis:  In April 2004, DOE selected the mostly rail scenario analyzed in the
Final Environmental Impact Statement for a Geologic Repository
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for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste at Yucca Mountain, Nye County, Nevada (FEIS) ™ as the
transportation mode™. In July 2005, DOE issued a policy stating
that dedicated trains would be the usual mode of rail transportation
for SNF and HLW to a repository. The National Academy of
Sciences’” (NAS) National Research Council Committee on
Transportation of Radioactive Waste reviewed the practices and
record of DOE shipments of radioactive materials, particularly SNF
and TRU. In its report, Going the Distance? The Safe Transport of
Spent Nuclear Fuel and High-Level Radioactive Waste in the
United States (National Research Council, 2006)*°, the NAS
concluded, that using mostly rail as the transportation mode and the
use of dedicated trains is would be advantageous. Additionally, the
majority of the dual purpose storage system (storage and
transportation) canisters deployed at nuclear utilities exceeds the
legal weight truck limits (see Table 2, Nominal Characteristics of
Used Nuclear Fuel Transportation Casks) and would require heavy
haul transport permitting if transported over the road.

B. The WMS shall meet the acceptance rates provided in R 0.4 by providing
[TBD] quantities of rolling stock components.

Basis:

Same as R 0.4 acceptance rate.

The WMS railcars (individual cars and consists) will be certified by the

American Association of Railroads under AAR S-2043, Performance
Specification for Trains Used to Carry High-Level Radioactive Material.

Basis:

™M TBD

In April 2004, DOE selected the mostly rail scenario analyzed in the
Final Environmental Impact Statement for a Geologic Repository
for the Disposal of Spent Nuclear Fuel and High-Level Radioactive
Waste at Yucca Mountain, Nye County, Nevada (FEIS) ™ as the
transportation mode™. In July 2005, DOE issued a policy stating
that dedicated trains would be the usual mode of rail transportation
for SNF and HLW to a repository. The National Academy of
Sciences” (NAS) National Research Council Committee on
Transportation of Radioactive Waste reviewed the practices and
record of DOE shipments of radioactive materials, particularly SNF
and TRU. In its report, Going the Distance? The Safe Transport of
Spent Nuclear Fuel and High-Level Radioactive Waste in the

" Record of Decision on Mode of Transportation and Nevada Rail Corridor for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, NV, Federal Register, VVol. 69, No. 68, Thursday, April 8 2004.

“°TBD
PP TBD

9 Record of Decision on Mode of Transportation and Nevada Rail Corridor for the Disposal of Spent Nuclear Fuel and High-Level
Radioactive Waste at Yucca Mountain, Nye County, NV, Federal Register, VVol. 69, No. 68, Thursday, April 8 2004.
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" TBD

United States (National Research Council, 2006)", the NAS
concluded, that using mostly rail as the transportation mode and the
use of dedicated trains is would be advantageous. Additionally, the
majority of the dual purpose storage system (storage and
transportation) canisters deployed at nuclear utilities exceeds the
legal weight truck limits (see Table 2, Nominal Characteristics of
Used Nuclear Fuel Transportation Casks) and would require heavy
haul transport permitting if transported over the road.

The settlement agreements state that “All cars supplied by the
Government Shipper shall be designed and maintained suitable for
interchange service and will comply with AAR Construction
Standards at the time built and AAR Interchange Rules in effect at
the time of the movement,” M-1001, Design, Fabrication, and
Construction of Freight Cars, is contained in Section C, Part Il of
the AAR MSRP while AAR Standard S-2043 is contained in MSRP
Section C, Car Construction—-Fundamentals and Details (AAR
2011). Thus, The Settlement Agreement reference thus would appear
to encompass invokes Standard S-2043.
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Table 2: Truck Casks
. . Empty
Length Length Diameter | Diameter !
Manuacturer” | without | with | without with R W;gﬁffgith _
Docket No I_mp_act I_mpact I_mp_act I_mp_act Impact Impact LTI
C Limiters | Limiters Limiters Limiters L .
oC Revision (in.) (in.) (in) (in) Limiters | Limiters (Ib.)
' ] ' ' (Ib.)
NAC International
Transport,
vac LT oy ox
(71-9225, Rev. 199.8 231.9 44.24 65.25 48,000 52,000 ‘ '
59) Barg Fuel, no
Canistered
Fuel, GTCC
Transnuclear
Transport,
HBU, MOX,
TN-LC PWR, BWR,
(71-9358, Rev. 197.5 230.0 38.5 66 43,900 51,000 Bare Fuel, no
2) Canistered
Fuel, no
GTCC
Transport,
HBU, no
MOX,
TN FSV g(f\‘/pé"te f”re]'(;
(71-9253, Rev. TBD 247 31 78 TBD 47,000 '
12) BWR, Bare
Fuel,
Canistered
Fuel, no
GTCC
General Atomics
Transport, no
41.81 HBU, no
GA-4 (across MOX, PWR,
(71-9226, Rev. | 187.76 | 23375 | COMers) 90.0 48,352 55,000 BWR,  Bare
2) 48.31 Fuel_, no
(across Canistered
trunnions) Fuel, no
GTCC
Attributes:

BWR= Boiling water reactor

PWR= Pressurized water reactor

HBU= High burnup

MOX= Mixed oxide

GTCC= Greater-than-Class C low-level radioactive waste
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Table 3: Rail Casks

. . Empty Loaded
Manufacturer L_e T Le'?gth Dlgmeter D'ameter Weight Weight
without with without with . .
and Model with with .
DocketNo. | MP3Ct | Impact | Impact | Impact |y ppace | jmpage | Aftributes
Limiters | Limiters Limiters Limiters R -
CoC Revision (in) (in) (in.) (in.) Limiters Limiters
' ' ' ' (Ib.) (Ib.)
NAC International
NAC-STC Transport, no
HBU, no MOX
(71-9235, Rev. 188,767- | 249,290- '

12) 193.0 257.0 99.0 124.0 194,560 254,588 PWR, BWR_, Bare
Fuel, Canistered
Fuel, GTCC
Transport, HBU,

e 248,373 | N0 MOX, PWR,
(71-9270, Rev. 209.3 273.3 92.9 124.0 178,798 255,022 BWR, no Bare

2) Fuel, Canistered
Fuel, GTCC
Transportation

MA%NQEEAN 211.4 322 110 128 208,000 312,000 | CoC pending
PWR, BWR
Holtec
Transport, Storage,
HI-STAR 100 219805 | WA, BWR, 10
(71-9261, Rev. 203.1 305.88 96.0 128.0 179,710 X ’ ’

9) 272,622 | Bare Fuel,
Canistered  Fuel,
no GTCC
Transport, Storage,

HI-STAR HB no HBU, no MOX,
a b no Bare Fuel, no
(71-92;5)1, Rev. 128.0 230.8 96.0 128.0 - 187,200 PWR, BWR
(Humboldt  Bay

only), no GTCC
Transport, HBU,
HI-STAR 180 MOX, PWR, no
(71-9325, Rev. 174.37 285.04 106.30 128.0 < 308,647 308,647 | BWR, Bare Fuel,

0) no Canistered
Fuel, no GTCC
Transport, no
HBU, no MOX,

HI-STAR 60 PWR, no BWR,
(71-9336, Rev. 158.94 274.37 75.75 128.0° <164,000 164,000 | Bare Fuel, no
0) Canistered, no
GTCC
Transnuclear
Transport, no
MP187 HBU, MOX,
(71-9255,Rev. | 20150 | 30800 | 9250 | 12675 | 190200 | o8- | FWR.noBWR, o

12) 71,300 Barg Fuel,
Canistered  Fuel,
no GTCC
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Venufacturer | Lenoth | Length | piameter | Diameter | EE | (UEC
and Model without wit without wit with with .
Impact Impact Impact Impact Attributes
Docket No. Limi - -~ e Impact Impact
_ imiters | Limiters Limiters Limiters R L
CoC Revision (in) (in) (in.) (in.) Limiters Limiters
' ' ' ' (Ib.) (b))
Transport, no
o oo
(71-9302, Rev. 208.0 281.25 915 122.00 176,710 265,100 Bare, ,Fuel
5) Canistered  Fuel,
no GTCC
Transport, no
MP197HB HBU [TBV], no
(71-9302, Rev. 210.25 271.25 97.75 126.00 179,000 267,390 MOX, PWR,
5) BWR, no Bare
Fuel, Canistered
Fuel, GTCC
Transport, Storage,
no HBU, no MOX,
TN-40 PWR (Prairie
(71-9313, Rev. 175.0 261.0 99.52 144.00 - 271,500 | Island only), no
0) BWR, Bare Fuel,
no Canistered
Fuel, no GTCC
No transportation
TN4OHT 170.0 261.0° 101.00 144° - 242,343 | CoC
PWR
Transport, Storage,
TN-68 no HBU, no MOX,
no PWR, BWR,
(71-9293, Rev. 197.25 271.00 98.00 144.00 <272,000 272,000
3) Bare  Fuel, no
Canistered  Fuel,
no GTCC
Energy Solutions
Transport, HBU,
TS125 MOX, PWR,
(71-9276, Rev. 210.4 3424 94.2 143.5 196,118 285,000 | BWR, no Bare
4) Fuel, Canistered
Fuel, no GTCC

Source: Greene et al. (2013).

a. Estimated

b. HI-STAR HB transportation casks are already loaded, so they will not be shipped empty.

¢. TN-40 transportation casks are authorized for single use shipments and would not be shipped empty. TN4OHT
transportation casks are also assumed to be authorized for single use shipments and would not be shipped empty.
Attributes:

HBU= High burnup

MOX= Mixed oxide

GTCC= Greater-than-Class C low-level radioactive waste

BWR= Boiling water reactor assemblies

PWR= Pressurized water reactor assemblies
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R 1.0.4 Capability is needed to decontaminate transportation casks.
Basis: Cask must be decontaminated prior to performing maintenance activities.

R 1.0.5 Capability is needed to maintain transportation casks.
Basis: Maintenance is required to ensure operability and integrity of equipment.

R 1.0.6 Capability is needed for maintenance of fleet vehicles (heavy haul vehicle and
rail) and ancillary equipment.
Basis:  Maintenance is required to ensure operability and integrity of
equipment.

F1.1 Accept SNF, HLW and GTCC-LLW*

R 1.1.1 The TS shall accept the material defined in R 0.1.
Basis: Sameas R O0.1.

R1.1.2 The TS shall accept the canisters defined in R 0.2.
Basis: SameasR 0.2.

R 1.1.3 The TS shall accept the materials per the rates defined in R 0.4.
Basis:  Same as R 0.4.

F 1.2 Transport SNF, HLW and GTCC-LLW to SS

R 1.2.1 The TS shall transport the materials per requirements R 0.1 through R 0.4.
Basis:  Same as the bases for requirements R 0.1 through R 0.4.

R 1.2.2 The TS shall transport components per requirements R 1.0.1 through R 1.0.3.
Basis:  Same as the basis for requirements R 1.0.1 through R 1.0.3.

F 1.3 Transport SNFSNF, HLW and GTCC-LLW from WMS to Disposal System

R1.3.1 The TS shall transport HLW from storage to the DS.
Basis:  Requisite Step

R 1.3.2 The TS shall transport GTCC-LLW from storage to the DS.
Basis:  Requisite Step
R 1.3.3 The TS shall transport SNF in disposal containers from storage to the DS.

% In general, implementation of these requirements should only generate documentation such as contracts, memorandum of
understandings, waste acceptance criteria, response plans, communication plans, routing plans, shipping papers, and titles, etc.
Unlike performance requirements, implementation of these requirements should not generate systems, structures, or components
(SSCs). These requirements also help ensure consistency and promote clear communications between the purchaser and the
custodian.
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R134

R1.3.5

Basis:  Requisite Step

The TS shall transport SNF from storage to packaging.
Basis:  [TBD - Trade studies will be conducted to evaluate alternatives]

The TS shall transport SNF from R&D to disposal.
Basis:  Requisite Step
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STORAGE SYSTEM — INTERIM STORAGE FACILITY

10. Storage System — Interim Storage Facility

The section establishes the initial F&Rs for the Storage System (SS) (i.e., Interim Storage Facility)
technical baseline.

10.1 ISF Assumptions

The WMS assumptions provided in Section 4 were developed to bridge the gap between the Program
Guidance provided in Section 3 and the ISF requirements.

A.

Canistered SNF will be stored dry at the pilot ISF in the same canister it was received.

Basis: The pilot will only accept SNFSNF stored in dry storage canisters to facilitate the design,
licensing, and initial operations of the pilot.

Verification Method: Implementing Decision

Canistered SNF and HLW will be stored dry at the larger ISF in the same canister it was received.
Basis: Packaging will not be implemented prior to storage at the ISF [TBV].
Verification Method: Implementing Decision

Packaging for disposal will be co-located with the Storage System (larger ISF) and/or Disposal
System.

Basis: [TBD- Trade studies will be conducted to evaluate alternatives.]

Verification Method: Implementing Decision

Disposal acceptance criteria will be established by the time the WMS needs to discharge material to
Disposal System

Basis: SNF discharged from WMS must meet the receiving facility acceptance criteria.
Verification Method: Implementing Decision

The R&D system will be co-located with the ISF.

Basis: If the ISF and R&D system are independent; many of the systems, structures, and/or
components would be duplicated at additional capital cost and operating cost.

Verification Method: Implementing Decision

R&D functions will be conducted via dry mechanisms. [TBV]

Basis: R&D functions will require the removal of used fuel assemblies from dry storage systems.
Per the Gap Analysis to Support Extended Storage of Used Nuclear Fuel® this is the
preferred process.

Verification Method: Implementing Decision

Basis: [TBD - Trade studies will be conducted to evaluate alternatives]

" The Gap Analysis to Support Extended Storage of Used Nuclear Fuel, page TBD, paragraph TBD
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10.2 ISF Functions and Performance Requirements

The functions’ hierarchy is illustrated in Figure 4 and the functional flow is illustrated in Figure 5. The SS
top-level function (F 2.0) “Store SNF, HLW and GTCC-LLW?” has been allocated to the SS, which includes
both the pilot ISF and the larger ISF. In order to ensure consistency and promote clear communications
during the functional and requirements analyses process, the top level SS function was broken down into the

following sub-functions:

e F 2.1 “Receive SNF HLW and GTCC-LLW”

e F 2.2 “Transfer SNF HLW and GTCC-LLW to the SS”

e F 2.3"“Store SNF HLW, and GTCC-LLW at Storage Facility”

e F 2.4 “Discharge SNF HLW, and GTCC-LLW from the SS”

o F 2.5 "“Package SNF for Disposal”

If applicable, the assumptions provided in Section 10.1 are provided below as performance requirements.
Once the functions are validated, they will be deleted from the assumption section. If the assumptions are
invalid, they will be removed from the assumption section and the performance requirements will be

rewritten.

F2.0 Store SNF, HLW and GTCC- LLW

R 2.0.1 The pilot ISF and larger ISF could potentially be co-located [TBV]

R2.0.2

Basis:

Basis:

Basis:

The Administration’s Strategy states, “A consent-based siting process
could result in more than one storage facility and/or repository,
depending on the outcome of discussions with host communities; the
Nuclear Waste Policy Act of 1982 (NWPA) envisaged the need for
multiple repositories as a matter of equity between regions of the
country. As a starting place, this Strategy is focused on just one of each
facility.”

The Administration’s Strategy states, “A larger, consolidated interim
storage facility, potentially co-located with the pilot facility and/or
geological repository that provides the needed flexibility in the waste
management system and allows for important near-term progress in
implementing the federal commitments.”

If the pilot ISF and larger ISF are independent facilities, many of the
systems, structures and/or components would be duplicated at additional
licensing cost, capital cost and operating cost.

A modular design and operating concept will be used to design and operate the
pilot ISF and the larger ISF. Modular concepts may be used to either expand the
capacity of the integrated facility and/or expand the functional capabilities of the
facility. Modules will be deployed individually as needed to support changes in
the facility mission. [TBV]

Basis: The Administration’s Strategy states “A phased, adaptive, and consent-

based approach to siting and implementing a comprehensive
management and disposal system shall be used.” A module design and
operating concepts is an effective and efficient alternative for satisfying
this guidance.
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R 2.0.3 The SS shall be designed for the capacities specified in Table 4. [TBV]

Table 4: Storage System Capacities

Type Pilot ISF Larger ISF
Commercial UNF 5,000 to 10,000 MTHM 70,000 MTHM
[TBV] (nominal) [TBV]
Government-Owned UNF 0[TBV] [TBD]
Government-Owned HLW 0[TBV] [TBD]
Commercial GTCC -LLW 15 to 27 Casks" [TBV] [TBD]

Basis

Nuclear Fuels Storage and Transportation Planning Project (NFST) is
considering a range between 5,000 and 10,000 metric tons uranium
(MTU) for the pilot and a nominal larger ISF capacity up to 70,000
MTU.

Pilot ISF

The pilot ISF capacity range under consideration is large to reflect the
discussion and dialog within the nuclear industry and congressional
stakeholders. The Blue Ribbon Commission on America Nuclear Future
(BRC) focused their discussion on the spent nuclear fuel (SNF)
inventory from 10 reactors on 9 sites that have ceased all nuclear power
operations. For reactors shutdown prior to 2000, the remaining fuel has
been moved to dry storage to support reactor decommissioning, which is
complete at several of the sites (e.g. Big Rock Point). These sites are
often referred to as “stranded sites” since after reactor
decommissioning, the only nuclear operations support SNF storage. The
inventory at these sites totals 7,649 assemblies containing 2,813 MTU
(see details in the latest revision of Nuclear Fuels Storage and
Transportation Planning Project Inventory Basis, FCRD-NFST-2013-
000263).""

During the first six months of 2013 nuclear power plant operators
ceased operations at one additional reactor (Kewaunee) and announced
that restart efforts at 3 reactors (Crystal River, and San Onofre units 2
and 3) were being stopped. This group of reactors is often referred to as
“early shutdown” reactors since operations were ceased prior to
reaching the 60 year operating lifetime allowed by the Nuclear
Regulatory Commission (NRC)."" Vermont Yankee permanently shut
down in December 2014.  Oyster Creek has announced an early
shutdown date of 2019. The early shutdown reactors sites are similar to
those considered stranded in that there will be no other nuclear
operations on the sites following pool de-inventory and reactor
decommissioning (which is not immediately planned for these sites).
This fuel is expected to be moved to dry storage although the timetable

Y GTCC from 9 stranded sites + assumption of 2 casks per reactor from the remaining shutdowns.

" TBD

""The NRC initially licenses power reactors for a 40 year period and allows a 20 year extension for a total of 60 years.
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*TBD

for movement is uncertain. The inventory at these sites is estimated as
11,230 assemblies containing 3,582 MTU (see details in the latest
revision of Nuclear Fuels Storage and Transportation Planning Project
Inventory Basis, FCRD-NFST-2013-000263).

In the future these categories could be combined. These additional
plants will bring the total stranded inventory (15 reactors on 12 sites) to
about 18,900 assemblies containing approximately 6,400 MTU.

The Nuclear Waste Administration Act of 2013 (not enacted),
introduced in the Senate authorizes a “pilot facility for priority waste™”
and defines priority waste as “spent nuclear fuel removed from a
civilian nuclear reactor that has been permanently shut down.”” Three
additional reactors are permanently shut down on sites with continued
nuclear power operations. These reactors shutdown prior to 2000 have
an inventory of 3,933 assemblies containing approximately 646.8 MTU.

As currently defined by the Nuclear Waste Administration Act of 2013
(not enacted), the total priority fuel anticipated at the start of the pilot
operations in 2021tt could be nearly 23,000 assemblies containing over
7,000MTU.

The NFST is considering a slightly larger range (up to 10,000MTU) to
allow for uncertainty in the number of shut down reactors prior to 2021

[TBV].

Larger ISF

The NFST is considering a larger ISF capacity of a nominal 70,000
MTU during full operations. This capacity is based on the policy dates
established for the start of the larger ISF in 2025 [TBV]* and the
repository in 2048 [TBV]."™ This 23-year difference multiplied by the
acceptance rate provides the capacity. Currently NFST is assuming a
nominal acceptance rate of 3,000 MTU/yr. Therefore: the capacity is 23
years times 3,000 MTU/yr = 69,000 MTU or a nominal 70,000 MTU.

The NFST is investigating a range (> 3,000 MTU/yr) of acceptance
rates in an effort to determine the impact on the “expected federal
liabilities.”* The lower end of this range (3,000 MTU/yr) is based on

W Waste Administration Act of 2013 (not enacted), Sec 303 (1)

?Z \Waste Administration Act of 2013 (not enacted), Sec 103 (22)
saustrategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste,” p. 2, outlines a policy
which “Advances toward the siting and licensing of a larger interim storage facility to be available by 2025.”

bbb

“Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste,” p. 2, outlines a policy

which “Makes demonstrable progress on the siting and characterization of repository sites to facilitate the availability of a geologic
repository by 2048 [TBV] that will have sufficient capacity to provide flexibility in the waste management system and allows for
acceptance of enough used nuclear fuel to reduce expected government liabilities.”

““Ibid
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150% of the current quantity of fuel being discharged annually.®® In

order to limit and then end the liability costs.*®® 3,000 MTU/yr is also
the historical repository program acceptance rate.™ Higher acceptance
rates would limit the liability sooner but would also result in an
expansion of the larger facility capacity and a greater annual operating
cost to support the increased acceptance rate.

The larger ISF capacity will be built over the entire operating lifetime.
The initial capacity will likely be that required for the first 2 to 3 years
of operations or 6,000 to 9,000 MTU. The remaining capacity will be
built as needed. In a similar fashion the receipt facilities can be built in
phases or modules. For example 1,500 MTU/yr receipt facilities would
allow a sequential built-out of 1,500, 3,000 and 4,500 MTUl/yr if
required. Each phase could also be tailored to a specific SNF package
form such as dry storage canister (initially) and bare fuel (later). Receipt
of bare fuel could reduce the liability sooner versus continued
acceptance of only canistered dry fuel. %%

NFST is currently assuming the pilot and larger ISF are co-located on
the same site;"™ therefore, the receipt facilities and other infrastructure
items are planned to be shared. The pilot operations are assumed to stop
when the larger ISF is available; therefore, the capacities of the two

facilities are additive.

R 2.0.4 The SS shall be sited on a minimum of 640 acres (one square mile) [TBV].

Basis:  As defined in Preliminary Site Factors and Considerations for Interim
Used Fuel Storage Facilities, FCRD-NFST-2013-000370," the Site
location must include space, terrain, utilities and infrastructure to
support the following four (4) major operations functions:

1. Receiving/Servicing Operations for rail and truck casks, trailers, rail
cars and ancillary equipment.

2. Fleet Operations infrastructure for rail and truck operations
including spare parts and routine maintenance.

3. Storage operations to support a fleet of trailers, a fleet of specialized
railcars and transport casks and their ancillary equipment.

ddd Strateqgy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste” p. 3 states “Currently more
than 68,000 metric tons heavy metal (MTHM) of used nuclear fuel are stored at 72 commercial power plants around the country
with approximately 2,000 MTHM added to that amount every year.”

®*¢ Strategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste,” p. 3, “outlines a strategy
that is intended to limit, and then end, liability costs by making it possible for the government to begin performing on its
contractual obligations.”

fif «Office of Civilian Radioactive Waste Management (OCRWM), Civilian Radioactive Waste Management System Requirements
Document, DOE/RW-0406, Rev. 8. September 12, 2007.

99 Used Fuel Management System Architecture Evaluation, Fiscal Year 2013, FCRD-NFST-2013-000377, Rev. 1, October 31,
2013.

PhhStrategy for the Management and Disposal of Used Nuclear Fuel and High-Level Radioactive Waste, p. 2, outlines a strategy in
which “A consent-based siting process could result in more than one storage facility and/or repository, depending on the outcome
of discussions with host communities; the Nuclear Waste Policy Act of 1982 (NWPA) envisaged the need for multiple repositories
as a matter of equity between regions of the country. As a starting place, this Strategy is focused on just one of each facility.”

i TBD
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4. Administrative, physical plant, waste and emergency operation
center activities.

The dose limits s